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BcTynHe cnoBo

Hwuni xo)xeH Ma€ JOCTYII 0 IaHMUX CYITyTHUKOBOI 3110MKM yepe3 Mepexy IHTepHeT. 3Hatoun, fie
3HANTHU i AIK IMpoaHajIi3yBaTu CYINYTHUKOBI 3HIMKM, MO>KHA CaMOCTIiliHO mepeBipuTy iHdopmalio,
Ay nogawtb 3MI un odinirtna cratuctuka. Indpopmanis npo KoBKiIA, Ha3BUYANHI cuTyaii i
HAC/TiIKY CTUXIMHMX JIMX TOBOJI 4acTO MOXKe OyTM IpefcTaBeHa y CHeKynATuBHii gopmi. Tomy
MeTOI0 CTBOPEHHS LIbOrO po0OOYOro 30LINMTA € HABYMTY YYHIB, BUXOBAHIIiB Ta CIyXauiB, K 3a
JOTIOMOTOI0 CYHNYTHMKOBUX 3HIMKIiB Ta iHCTpyMeHTIB ix o6pobmeHH:s, 3okpema 3acobamu I'IC,
MO)KHa ITepeBipsTH i mopiBHIOBaTH iHGOpMaIlito, MOHITOPUTH ITpoLiecH Ta sIBUILA B 4aci i mpocTopi,
KPUTUYHO OCMUC/IIOBATH BEIMKY KiIbKICTh PI3HOYACOBMX 1 pI3HOTEMATUYHUX JJAHUX.

ABTOpCBKMIT KONEKTUB aboparopil «leoiHdopmariiiiHi cucTeMu Ta JUCTaHIiliHE 30H/JyBaHHS
3emni» («I'IC ta [I33») HanionanbHoro neHTpy «Mana akajgemis Hayk Ykpainw» (HLI «MAHY»)
Ipalloe B HANpsIMi CTBOpeHH:, ajjanTanii Ta ampobarii metomuk 3actocyBanHsa ['IC ta [I33 B
OCBITHPOMY IIpolleci 4yepe3 Mpu3My HayKoBOI OcBiTM. OHMM 3 €JIeMeHTIB yIPOBaJ)K€HHA LMX
METOJVIK € PO60UMIT 30IIUT «AHaTi3 KOCMIYHMX 3HIMKIB Y reoiH(OpMaI[illHUX CUCTEMaX».

Metot0 OCBITHBOI Ais/IBHOCTI Hamlol aboparopii € PO3BUTOK HAYKOBOTO TUIY MMUCIIEHHS B
y4uHs 4yepe3 GOpMYBaHHs HABUYOK OIepyBaTy iHPOpMali€l 3 IeplIomKepen, Y TOMY YhCi i3
CyIyTHMKOBUX 3HIMKIB, Ta aHami3yBaTu [aHi, AKi MiATBEPIXKYIOTb 4YM CIIPOCTOBYIOTH paHille
cdopmoBaHy rinoresy.

Y nepiomy po6040oMy 30IIMTi 3 OCHOB [IVICTAHIIITHOTO 30HIyBaHHA 3eMIi (YacTiHa 1) mepeBaXkKHO
PO3IIAAAI0THCS MOXKIUBOCTI pecypcy EO Browser, 1110 00yMOB/IeHO iHTYiTMBHO 3p03yMiNuM, IPOCTUM
iHTepdericoM i BenMKIM MacBOM JOCTYITHUX KOCMIYHVX 3HIMKIB. Pecypc, omHak, Ma€ fe1o ooMeXxeHi
MOXXIMBOCTI aHaymi3y fauux [133. [Jpyrnit sommT — «AHajIi3 KOCMIYHMX 3HIMKIB y reoindopMaliitHnx
cucTeMax», Ha BiJMiHY Bij IepIiioro, Mae BUIUI piBeHb CKIagHOCTI pobortu 3 mpodeciitHoro I'1C
i ykmaeHmii Ha OCHOBi BigkpuToro mporpamuoro 3abesnedenHHs — QGIS, xoua mapanenbHO MK
IPOIOBXMMO IparioBaty 3 pecypcom EO Browser i Bikpremo st cebe HOBI, sik-0oT Giovanni.

Y upoMy po6odyomy 30IINTI BY Hi3HA€Tecs, AK MO>KHAa BUKOpUcTOByBaty JI33 y BupmmMoMmy Ta
pajionokaniitHOMy JianasoHax /Ui OL[iHKM CTaHY POCIMHHOCTI Ha MOJISIX YU OCOONIMBOCTEN 3MiH
JTICOBOTO MacKBY, MOHITOPUTHI CTaH SIKOCTi BOIM Y BOJOCXOBMIIAX, BUSB/ATY HAPTOBI pO3NVNBY B
Mopsix Ta 6araro iH. HaBumrecs mpamtoBary i3 undposoro mMonento penbedy, TonorpadiyHmmm
KapTaMy Ta iHmmMMM KaprorpadgiuHumy marepiamamu. OmaHyeTe BMiHHS BMKOHYBAaTU KEPOBaHY
KIacudikalio, po3paxoByBaTM Ppi3HOMaHITHI iHJEKCHI 300pakeHHs (BereTaliiiHUIL, BOXHMIL),
3HAXOZIUTY KOPEALIHI 3B A3KM MDK pisHUMM HOKa3HMKaMU, 3[iJICHIOBAaTM perpeciiiHmii aHamis i
e 6araTo IjikaBoro. Tako JJOIOBHEHHSIM JI0 11boro poboyoro 3ommTta € QR-komu, ki MicTATbCA
HaIPUKiHII KOXKHOI TPakTI4YHOI poboTu. [lepeilmoBuy 3a HUMH, BU IOTPAINTE Ha I0TYO-CTOPIHKY
nmaboparopii «['IC ta [133» HL] «MAHY» i 3Mo>keTe feTa/lbHO MeperIssHy TV BUKOHAHHS IPAaKTUIHOT
OIHMM i3 NpefcTaBHUKIB Hamoi koMaHan. OKpiM TOro, siK i B IepuoMy po604oMy 30LINTI, MU
PO3poOMINM /151 BaC KOMbOPOBI IMifKa3Ki: 30KpeMa, BidyalbHO BY 3MOYKeTe pO3Ii3HATH PYOPUK, K-
ot: Busnauenns, baok «Llixaso», JJodamxkose 3a80amHs, 3aniimarHs 0715 nepesipxil,

BUBHAUEHHS | ceeeeenentneneneneneneeeeeeeeeereseseeesesesesesensaesenensnensnsnsnsnennns

JHOMATKOBE BABITAHHST | +eeeeeeeeeetetteettttttttttttttittttttteeiiiiiitiaaiiiiieeeeeeen.
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IHCTPYKIil

Incrpykuis 3i Bcranosnenna QGIS

QGIS

ITporpama QGIS - 1e 6e3komToBHA reoindopMmaliiiiHa cucTeMa 3 BiTKpUTUM IPOTPaMHUM KO-
JIOM i THYYKOI0 cUCTeMOI0 QYHKI[IOHATBHUX MOAYJIIB, sIKA MiATPUMYETHCS i1 aKTVBHO BJJOCKOHAJIIO-
€TbCS TPYIOI0 PO3poOHMKIB-T0OpoBObLiB. 1] mporpama fjae 3mory BisyasisyBaTu, pefaryBaTi,
aHajIi3yBaTy AaHi, 0pOPMIIIOBATU KapPTY JI0 APYKY TOLLO.

3aBaHTaXUTM Ta BCTAHOBUTHU 1i Ha CBiil KOMITIOTEp MOYKHA, IepeLIOBIIN 3a TiHKOM https://
ggis.org/uk/site/ abo npocto nHamcaru QGIS B nomykoBomy psanky Google i mepeiitu Ha meprunit
sHavienuit cant. Ilo6 3aBaHTaXuTHU iHCTANATOpP Ha CBill KOMITIOTEp, MOTPIOHO HATMCHYTM Ha
KHOIIKY 3aBaHTa)XUTU 3apa3. Y HAaCTYIHOMY BiKHi Ilepefl BAMI BiIKPMETbCA MEPETiK MOXINBUX
saBaHTaXeHb. QGIS Moxxe 6yTn BcTanosnena mia Windows, Mac OS X, Linux, BSD, Android.
Takoxx € pisHi Bepcii niei nporpamu: Long term release ([Joseocmpokosuti penis) — ctabinbHa Bepcis
ta Latest release (Ocmaniti peni3) 3 HaTHOBILIVMM OHOBJIEHHAMM. PafiMo BaM yCTaHOBI/TIOBATH
Long term release, 1106 yHUKHY TV IpO6/IeM 3 poOOTOI0 ITporpamu. Y IIbOMY IOCIOHUKY M 6yzeMo
npaitoBary 3 Bepciero QGIS 3.16.7 ‘Hannover’.

\GIS 3.16

Hannover

Takoxc € wie 06i 6epcii yiel npozpamu 3aneixHo 6i0 po3pAOHOCMI onepayitiHol cuc-
memu Komn’romepa — 64- ma 32-po3psaoHa. Hxa came po3pAOHicCMb y 8a14020 KOMN 10MEPA — MOKHA
nepesipumu uepe3 Ilanenv kepysanus - Yci enemenmu Ilaneni kepysanus -» Cucmema. Bcmaros-
motime my 6epcit, AKa 30ieA€MbCs 3 PO3PAOHICI0 6aLUL020 KOMN H0MmMepa.

Ha odiuiitHomy caitti mporpamu B posgini «JokyMeHTalis» € MOCIOHMKM J1 YPOKY SIK Ji/Is THUX,
XTO TiIZIBKYM PO3IIOYMHAE CBOE 3HAIOMCTBO 3 IIPOrPaMoI0, TaK i I/ JOCBIYEHNX KOPUCTYBadiB. Yci
1[i JOKYMEHTU JOCTYIIHI PiSHUMU MOBaMMI.

IncTpykuisa s 3aBanTakeHHA 3HiMKiB B EO Browser

1. 3aiipith Ha caiit EO Browser, BUKOpUCTOBYI04M CBill IepCOHAIbHMIL JIOTiH i maponb. Hartuc-
HiTb Login (/Iozit) i BBe#iTh CBOI laHi.

Ab60 3apeecTpyiiTecs, HATMCHYBIIN BHI3Y Ha /iBill maHeni incTpymenTiB Free sign up (Besxouu-
mosHa peecmpayist). Ha Bkmaaui, sika BifKpueTbcs, BBeAiTh CBOI 0COOMCTI AaHi 11 yBiiiAiTh Ha op-
TajI, HaTUCHYBUIM Sign up (3apeecmpysamucs). Ha Baury eneKTpOHHY NOWITY NpUiiAe JNCT Bif
Sentinel Hub 3 mpoxaHHAM migTBepAauTH, IO caMe BY 3apeecTpyBamncs Ha caiti. Bam morpibHo
HatucHyu Verify e-mail address (Iliomeepoumu enexmponny aopecy).

Jlucm moxce nompanumu 6 Cham, Momy y8axcHo nepesipsiime nouimy!



2. s Toro mo6 3HAMTY CYIlyTHUKOBMII 3HIMOK Ha TEPUTOPIiIO, sIKa HAC IiKaBUTh, IOTPiOHO B
PAIKY IONIYKY TEPUTOPIl Y BEPXHbOMY IIPaBOMY KYTKY BiKHA HAIl/CATH HA3BY MICILis, AKe HaM I10-
TpibHe, i 3 BUIIQJIHOTO CIIMCKY BUOPATH J10TO.

Ha3zey moxcHa nucamu K aHeniticokor, max i yKpairHcvKo moeoro.

Hanpukiag, Tak MO>KHa 3HaJTH CYITy THUKOBUI 3HIMOK TepuTtopii Mount Lico 8 Mo3aM6iky.

Q Mount Lico, Mozambique % E u

3. Ha maneri iHCTpyMeHTIB /1 BU3HaYeHHs TapaMeTpiB 3HIMKIB y TiBOMY KyTKy eKpaHa BUOepiTh:

o Data source ([[#cepeno oanux / Cynymuux);

axTuByiiTe Advanced search (Poswuperuti noutyx);

Max.cloud coverage (MakxcumanvHuii XxmapHuii NOKpus);

Time range (Yacosuii nepiod);

Llamy He 8600vme uepes knasiamypy, a subupaiime 6 kaneHoapi, OCKinvKU 686i0
uepe3 Knagiamypy He cHpayboBye.

o Hatucuytu Search (ITouyx).

Y pesynbrati 3aBaHTa)XaTbCA BCi HasABHI 3HIMKM, fKi BiINTOBial0Th BUSHAYEHNM KPUTEPIiAM.

4. IlepernAanbTe 3HIMKM, TOPTAIOYM IX IEPEIIK HA /IiBiil ITaHei BMICTY, 3HAMITh 3HIMOK, AKUI
BaM IiIXOAUTb, i 30epexiTs ioro. HatucHite Ha IHCTpyMeHT D, 110 MiCTUTbCA MOP:AJ 3 BATOIO Bifi-

IIOBiJJHOTO 3HIMKa, — B pe3y/IbTaTi BiJKPUETHCA MOKIMKAHHA JI/IA 3aBaHTAKEHHA 3HIMKaA y BUITIA/I
apxisy.

@ 2019-11-12 .

® 07:54:21 UTC
& 00%

B epsG:4326
(D 37LCC

s3:f/sentinel-s2-11ciiles/371/CCR2019/1112/0

5. HatucHiTh Ha nokmkaHdsa SciHub link. JIns Toro 106 3aBaHTaXkeHHs 11049a710Ch aBTOMATUYHO,
Tpeba TakoX OyTM 3apeecTpOBaHMM Ha I1boMYy pecypci. Skijo O6yB yBeeHMII KOPEKTHUI JIOTiH,
3aBaHTA)XEHHA Ma€ II0YaTVCA aBTOMATUYHO. B iHIOMYy pasi 3’BUTbCA BiKHO /I BBOAY JIOTiHA
i mapons Ha pecypci Copernicus Open Access Hub.




3apeectpyBatucs Ha pecypci SciHub moxxna 3a agpecoro: https://scihub.copernicus.eu/dhus/#/
home. [I7s1 iporo HatucHITH KHONKY Login (/ozit) y BepXHbOMY IIPaBOMY KYTi CTOpiHKM i 3 BumIaf-
HOTO BikHa Bubepith Sign up (3apeecmpysamucs).
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ITicns peecTtpariii HOTPiOHO MOBEPHYTICS HA CTAPTOBY CTOPIHKY i 3ajorinuTucs. Topi Bam miHK
Ha 3aBaHTa)KeHHA 3HiMKa Ha cropinli EO Browser crpalijoe aBTOMaTU4HO i 3aBaHTa)KeHHA apXiBy
PO3IOYHETHCA.

IncTpykuis s peecrpanii Ha mrargopmi Giovanni (NASA)

[ Toro mo6 3apeectpyBatncsa Ha pecypci Giovanni, JocTaTHbO BKa3aTy B IIOLIYKOBIl cucTeMi
Opaysepa kmo4oBi crioBa «Giovanni NASA» a6o x nepeiity 3a mokanKaHHAM: https://giovanni.gsfc.

nasa.gov/giovanni/.

“ c @ I Tq=giovanni = nasaBion =gllaqs = chama 2 T4 1256 AT a %
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MERRA-2 peprocessad September 3020 data .. |1 of 1 messapes|

Setms Ploe Satect Dt Rargs (UTC) Salect Region (Baunting ok or Shapa)
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* Measuremeres
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[l Toro mo6 MaTu HOCTYI O BCbOro YHKIIOHATY pecypcy, peKOMEH/IYEMO BaM 3apeeCTpy-
BaTHCA. 71 IbOTO Y BEpXHBOMY IIPaBOMY KYTKY HAaTUCHITh KHOIIKY Login (3anozinumucs). ko
BU BXX€ PEECTPYBAIUCA Ha LIboMY pecypci, To B nioni Username (Ivm’st kopucmysaua) ta Password
(IIaponv) BKaXiTh Bami faHi Ipu peectpanii. Ko By 1e He IpaIloBaIN i3 VM PeCypcoM, TO BaM
HeoOXiTHO 3apeecTpyBaTICs, /I IIbOTO HATUCHITb KHOIKY Register (Peecmpauis).

EARTHDATA LOGIN

Username @

i l |
| Why mu

Password The Eartl
| . andg proTl

better ur
expenien

EQSDIS d
Stay signed in (this is a private workstation) governec

Password s required

[Ticns mporo cucreMa BifKpuMeE I Bac IMCTOK PeECTpallii, e HeoOXiTHO BBECTU MEPCOHAIbHI
JaHi, 30KpeMa:

Username (Im’s kopucmysaua,).

Password (Ilaponv), Mae cknagatycs 3 0YKB Ma/IuX Ta BeIMKUX i 1P, yCbOro He MeHIIIe BOCbMU
3HaKiB.

Password Confirmation (Iliomsepoumu naponv).

First Name (Im’a).

Last Name (IIpizeuuse).

E-mail (EnexmponHa ckputvka).

Country (Kpaina npoxusants), BUOEpiTh 3i CIUCKY.

Affiliation (Ilpunanexcnicmo 0o eanysi), BUOEPiTb 3i CIMCKY.

Study Area (Cpepa docnioserv), BUOGEpiTh 3i CIIVCKY.

User Type (Tun xopucmysaua), BUOEpiThb 3i CINCKY.




Agreements (IToz00s#eHHs), TOCTaBTe TAJIOUKY.
I'm not a robot (I ne po6om), OCTaBTe TalOUKY.

BrmcaBmm indopmanio Ta BrbpaBmy yci HeoOXigHI oA, HAaTUCHITH KHONKY Register for
earthdata login (3apeecmpysamucs 0ns pobomu i3 npocmoposo npue’s3amoro indopmayicro).

BANTHDATA LOSIN

Ha agpecy, Ky Bu 3asHauMiIM Iifi 4yac peecTpalii, Ipuiiie TUCT MigTBEPKEHHA 3 YKa3aHOI
€/1EKTPOHHOIO IIOIITOX Ta JIOTIHOM.

= M Gmail

} Hanmcamm

Brigni

13 aipouKog
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Welcome to EOSDIS Earthdata Login User Registration

Hatio, Swtiana Babuchuk
\ieicome L0 NASAE EAr Obserning Sysien Date snd Infrmation Sysiem (EQSDIS)

s ussr n the Earhdd@Login usar mpelg

ove ECSDIS dala ac

B with thie username sviana and fhs
i did ot maks this request, pease oo

“au have bean registarsd
Iranks you for registering

arcukdes fiee and mmacss access o housends of ECSOIS dals products covenng ail Est soence o
deveiopers, and the gensral public For more imlormation aboul Eanhdata Login benefits, featores, and

To lng mta Earthdala Logn, po to i

GETTING STARTED

tart seaeching for and dewnioading Eanh sciesce dats using Egsthdats Search

Q,  wetcoms to EOSDIS X @ @ O

« B @ F & 0 € O = Yo (0]
Welcome to EOSDIS Earthdata Login User Registration s % & =
wrs-noreplyurs. easdlis nasa. gov oo 201090 Ay )

Axmo Bamm ieBayic aBTOMaTU4YHO He BiJKpUB CTOPIHKY JI/IA 3a/I0OTiHEHHA Ha pecypci, 3aliiiTh Ha
Hei MOBTOPHO Yepe3 Opaysep. YKaxiTb JIOTiH Ta IaposIb, AKi BY 3a3HaYa/IN IIPN pPeeCTpallil.



Why must | register?

Password The Earthdata Login provides a sngle mechanism for user
stam

presp. / ! {DAALS, ToC ces) heata kegin
Fi
5 E ! rigne

& Stay signed in (this is a private workstation)

— 5
LOGIN| ) REGISTER 2
agreements

ose

Get single sign-on access to all your fav:

REGISTER FOR A PROFILE

By accessing and wsing this inf system, you ach ledge and consent ta the followlng:
Yiou are accessing & LS. Gevesnmient information system, which includes: [1] this computer; {2) this computer network, (3) all computars connected to this hetwerk mouding end

tiear custmme LA 2l doueas sn s madi s SHackoe frthis matsne e b 3 emeiskee s thie nansinde s (i and egmees infrrratinn eamieee Thic iefarematinn

Tenep Bamr akayHT cTBOpeHO Ha 1ardopmi Giovanni kommnanii NASA.
Jani 015 6uKOHAHHA NPAKMUUHUX POOIm

[l Bamioi 3py4yHOCTi BCi CYNyTHMKOBI 3HIMKM, SIKi MM BUKOPUCTOBYEMO B LIbOMY po60dYO-
My 30IINTi, B MO)KeTe 3HAlT! 3a MOKIMKaHHAM: https://drive.google.com/drive/folders/1wHbb3-
2i2fKpGq9LigMgs-azM5ZxrGPw?fbclid=IwAR1HSpTccmoPbQIHQMh VeFxnwlg8 FpDnWMv]
J[GLmPTU2 oy]3vO8fxD44z8. Takoxx Haragyemo, 1o 3HIMKM MokHa 3aBaHTaxuTu 3 EO Browser,
SciHubCopernicus, EarthExplorer USGS, LandsatLook rommo. Hanpukiniii ko>xHoi mpakTidHoi po6o-
T € QR-KOJ] 3 MOK/IMKAaHHAM Ha KOPOTKMIA BileOPO/IMK 3 IIOKPOKOBYM BUKOHAHHAM 3aB/IaHb.




1. BaraTopiyHi KaimMaTn4Hi gaHi
(3a pauumu pecypcy Giovanni)

1.1. DocnimkenHa 3minu KoHueHrpanii NO, ra CO,
B aTmMmocdepHOMY noBiTpi YRpaiunu

Giovanni: HarmpocrTimmit cnoci6 Bisyasnisanil gaHux npo 3emo (IepeKiaj 3 aHIIINCHKOI 3 pecypcy
NASA).!

Giovanni - e margopma B Mepexi [HTepHeT, Ha 5KiiT BiffoOpa’kaloThcsl MPOCTOPOBO IPUB’sA3a-
Hi faHi i3 cynyTHuKiB NASA.

3a I0IIOMOT 010 /IeKiIbKOX HaTMCKaHb MUIIKY BY MOXKeTe Bitobpakary jjaHi i3 cynmyTHukiB NASA
B pi3HMX (popMmarax, BKJIIOYaI0uy aHiMaIlilo, IVTOLIVHHY Bidyasi3allifo, 4acoBi psAinu, ycepeHe i 3Ha-
4yeHHs (MepuIioHa/IbHI Ta 30Ha/IbHI), BEpTUKa/IbHI podini ToIo.

Bu mMo>keTe mpoaHanisyBaTu sIBUIIA — Bif ouiHKy muoBoi Oypi B Caxapi 1o Hac/lifiKiB yparany
Karpina Ta koHIeHTpawii x10podiny Ha HOBepXHi OkeaHy. 3a OAMHNYHUMY i 6araTo3HaAYHMMU I1a-
paMeTpaMy MOXXYTb OyTy oOynoBaHi Bidyaisanil /i pisHUX YacOBUX IepPiofiiB.

HocTyn o KaHuX BiffoOpaxkaeTbes yepes KOMEKIito iHTepdeiiciB, KOXKeH 3 SIKUX A€ 3MOTy H00y-
IlyBaTy Bisyasisalio 3a mapaMeTpaMy OFHOTO a00 JeKiTbKOX CyITy THUKOBMX iHCTpyMeHTiB. Omazn,
TeMIIepaTypa, BOJIOIICTh Ta KOHIIEHTpallid Tagy — Julle fedKi i3 3alpolOHOBAHMX ITapaMeTPiB.

«Giovanni € 0co6/IMBO MOTY)XHUM iHCTPYMEHTOM /ISl JOC/IiIKEHb Ta OCBIiTM B IIKOJIAX i 3aKja-
JaxX BUIIOI OCBiTU, OCKI/IbKI BiH 3a6e3neqy€ HEeCK/IaJJHUI JOCTYII O JaHMX JUCTAHLIIHOTO 30H/Y-
BaHHA 3eMJIi Ta MPOCTi y BUKOPUCTAHHI IHCTPyMeHTH JJIA aHaTi3y faHuX. MaHimyooun 306pa-
JKEHHAMM 1 IPOBOJAYM aHAJITUKY — a HE IPOCTO NeperIAfadyl 300paKeHHA — YYHI OTPUMYIOTh
6inpIn ycebiuHe po3yMiHHA TOTO, AK JaHi AVICTAHIIIHOTO 30HYBaHHA 3eM/li BUKOPUCTOBYIOTHCA
JUTS TOCTIKEeHH S B3a€EMOIIOB I3aHUX cUCTeM 3eMJIi», — ckasaB J]keiimMc Akep, yuennit 3 NASA GES
DISC, sixnit 6paB y4acTb y po3po0JIeHHi IIbOr0 IPOAYKTY.

Curyanis

Iiokcup a30Ty i BioKcuz KapOOHY — HeopraHiyHi XiMiuHi CIIOZYKH, IO MICTATBCA B aTMOCHEpHOMY
HOBITPi i € MIKiMBYIMY [1A 3T0POB A1 MOAVHIL. [I>KeperaMmyl BUKU/IB VX PEYOBUH € ABUTYHM BHY TPl
HBOTO 3TOPSIHHS, TEIUIOBI e/IeKTPOCTaHIil, 3aBoay Toro. Hanprikinui 6epesns 2020 p. EBporeiicbKe KOc-
miuHe areHTcTBO (ESA) omy6iikyBasio gaHi M[0fj0 3HAYHOTO 3HVDKEHHsI KOHLIEHTpALlil BUKMAIB JiOKCUY
a30Ty B KiIbKOX Be/MKMX Mictax €sponu (ITapyok, Pum ta Maspuj) NOpiBHSAHO i3 cepefHbOMICAYHIM
3HaUYeHHSM KOHILleHTpauint 3a 2019 p.> V Kurai B posnan emnigemii COVID-19 KoHIeHTparjis mKipym-
BUX BUKIJIiB B aTMOcdepy 3HM3MIacs Ha 20-30% HNOpiBHAHO 3 aHA/IOTIYHNM IepiofioM 3a MOIepeHi Tpn
poxku.’ Yepes aBa TyOKHI Hic/s TOTO, K Bemuka bpuranis nepeitina B pexkxum «lockdown», 3a6pynHenss
MIOKCUIOM a30TY B AeAKUX MiCTax L€l KpaiHy 3MeHIMI0cA Ha 60% MOPiBHAHO 3 aHA/IOTIYHNM I1ePiofoM
2019 p.* fIx BrIMHY/Ia TaHAEMiA Ha KiIbKiCTb AIOKCUATY a30TY B HOBITpi Haf YKpaiHO0?

3rigHo 3 gaHumu Jlabopartopil 17106aTBHOTO MOHITOPUMHIY®, KOHIIEHTpAlis JiOKCUAY KapOOoHY
y CBiTOBUX MacmTabax MOCTiNIHO 3pocTae (maHi gocTymnHi, mounHaoun 3 1980 p.). Yn MoxxHa 3a
JIOIIOMOI'O0 CYITyTHUKOBOTO MOHITOPMHTY 3€eMJli IIPOCTEXUTH, K 3pOCTa€ KOHILIEHTpallid 1€l 3a-
OpyIHIOBa/IbHOI pEYOBMHM B HAILil KpaiHi?

! URL: www.nasa.gov/audience/foreducators/9-12/features/giovanni-an-easier-way.html

2 URL: https://www.esa.int/ Applications/Observing_the_Earth/Copernicus/Sentinel-5P/Coronavirus_lockdown_leading_
to_drop_in_pollution_across_Europe

> URL: http://www.esa.int/ Applications/Observing_the_Earth/Copernicus/Sentinel-5P/COVID-19_nitrogen_dioxide_
over_China

* URL: https://www.bbc.com/news/uk-england-52202974

> URL: https://gml.noaa.gov/ccgg/trends/global.html



3aBmaHHA

CTBOpUTH KapTy KOHI[EHTpalil HiOKCUAY a30Ty B aTMOc(hepHOMY HOBITpi Tpomocdepn Ha Te-
puTopiro YKpaiHM i IPOCTEXUTH AMHAMIKY Ki/IbKOCTI BYITIEKMC/IOTO ra3y Ha L0 CaMy TEPUTOPIIo,
cTBOpUBILY rpadik.

ANropuT™M BUKOHAHHA 3aBlaHHA:
1. 3apeecTpyBarucs it yBiiiTH Ha cepBic Giovanni nijj B/JaCHUM aKayHTOM.

2. 3HaliTH i BisyaIbHO IOPIBHATU ycepe/JHEHe 3HaUeHH: KOHIIEHTpallil JiOKCUly a30Ty Ha Tepu-
Topito Ykpainu 3 15 yepBH:A 2014 p. mo 15 yepBHA 2015 p. i3 15 yepBna 2019 p. mo 15 yepsHa 2020 p.

3. CrBoputy rpadik KOHIeHTpaLil ZioKcugy KapOoHy Ha TepuTopii YKpaiHu 3a BeCb IIPefCTaB-
neHuit y cepsici Giovanni yacoBuii nepiof; JOC/Ii/i)KeHHA 1i€i CIIONTYKMN.

IToxkpokoBa iHCTpyKIis

1. Peectpauis Ha caiiti. OdiniitHa cTopinka: https://giovanni.gsfc.nasa.gov/giovanni/

~§ EARTHDATA LOGIN

Username @

[ vitans J

Password

E= |

m Stay signed.ip is2 private workstation)

‘ REGISTER .

@ | don't remem o

0 | dop'tremem ward
@ Helo

Bubupaemo naty (pik/micsaup/mens). Y noni Select Date Range (UTC) (Bubepimv dianason dam)
BUOMPAEMO 4ac, 3a AKMIT IporpaMa Mae cpopMmyBarty ycepegHeHy Kapry (15 gepsus 2014 p. - 15
yepBHs 2015 p.). Bubupaemo ¢popmar Bizobpaxenns: B nomni Select Plot (Bu6ip sisyanizauii) Tpe6a
BKasaTy croci6 BimoOpaxenHsa Time-Averaged Map (Kapma ycepeonerozo sHauenws). [JeTanbHO
npo iHwi cioco6u BigobpaskeHHA iHpopMalii MO>KHA IPOYNTATY B IHCTPYKIL.

2. Bubupaemo Tepurtopito mocmimkeHHs B pAaKy Select Region (Bounding Box or Shape) (Bu-
bepimv pezion (obmescysanvHe none abo ¢opma)). [Iporpama Moke oIpalfoBaty TepUTOpPioO HO-
CI/PKEHHS — B MeXaX JIep>)kKaBHMX KOPHOHIB KpaiHu ab0 HOBiNIbHY IPAMOKYTHY YU KBaJpaTHY
dbopmy, sAKi 3agae KopucTyBad. BignosifHo, AK10 BaM MOTPiOHO BigoOpasuTy IOKA3HUKN B Me-
»Kax 00/macTi, To JaHi Ha pecypci MalOTh OXOIUIIOBATU Oi/NbLIY TepuTOpilo i BK/IOYATH B cebe 1110
o6mactb. KapTy MO>kHa HabmypKaTi pomkoM abo KHOIIKAMU - +, TepeMilliaTics 1o KapTi — 3Hau-
KoM |+J. Bubupaemo Tepuropito Ha miBHOYI YKpainu, 106 saxonuty Micto Kuis, Kopucryodncs
incTpymenTom |1l
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3. Bubupaemo nokasHUK, KU MaEMO JOCTIANTY — NiOKCUJ a30Ty: Ha naHerni Select Variables
(Bubepimv 3minni) Bubupaemo Atmospheric Chemistry (Ximiuni cxknaonuxu nosimps); naai B HO-
BOMY CIIUCKY, IO BioOpasutbcs y BikHi, Bubupaemo NO, Tropospheric Column (30% Cloud
Screened) (NO, y cmoeni mponocpepu (xmapicme 00 30%) iys Bimo6parkeHHs KiMbKOCTi iokcuy
a30Ty B LIapax Tponocdepn); HatuckaeMo kHonky Plot Data (Bisyanizauis 0anux) pis Bifgobpa-
JKEHHsI JAHUX.

| Dagervatan 4] anaes unes Stre Tamg.Res  SpaiRes  BeginDale | Eno Dam vBit Shos

Cprs Total Cotamn (DwimeAscending] | AIRXISTD D) ou AR3 Daty 1. 2002.08-31 20 56.00-34
O Coors Toie adleg)  (AIRKISTD vils) ou ARS Daty t 20020831 | 20500924
Czone ol Cou Wi |ARKISTA GG0) ou AR Hnity 4* PORGOIT | 230
Do Tolg C: L ) (AIRXICT w006 b oy ARS Monhiy 1 2002-00-01 20H-00-30

Czprs Tl Colma (DOAS) | CMDOADIe v0TE) ou Nl Dok [0 2004101 2021-05-04
2 e ol Dy 026 | 0MALD | 20210505

MCE Ttal O o 024

204-10-01 20210504
Ozt Tl Cousnn TOMSAle! ¢ CMTO38 vDI3) ou onl- Dedy 0257 FOSAD | ETH0SDS
Cartios Dl Male Fractien n Fres Tioooamnars | ASKICIN 005) L RS Woily  ZN2ST 0000801 | R0
* Spatal Resolutions
{athg= Qigeide Wale Exnction m Eree Tognaphers 18-0nf  (ARSICIM 0N PFM AR Mooty | 2280 | DM | BNT0RIE

* Temporal Resslutians - ! i

Ly 7 = AUUL-UE-31 LUTo-UY-£4 ‘—.hF'a
Daily 1° 2002-08-31  2016-09-24 (1000 v | b

Kinvkicmo diokcudy asomy 6 yvomy HAO0Pi 0aHUX BUMIPIOEMBC 6 OOUHUUAX
1/cm?. CeHcop cynymHuka oyiHioe KinbKicto MONEKYTl 8 AmMMOoc@epHOMY CIOBNI, MOOMO SKi «BUOHO»
36epxy 3 Kocmocy 00 camoi nosepxHi 3emi 01 Yiel OiNAHKY, | NPOEKMYE HA NAOULUHY 3HiMKA. Takum
UUHOM OMPUMYEMBCA 3HAUEHHS 6 00./CM’.



4.Y pesynbrati y Bac HiJBAHT@XXUTbCA KapTa 3 ycepegHEHNMM JaHUMU (Ha pik) 3a0pymHEHHS
IIOKCUOM a30Ty BuOpaHoi Tepurtopil. PisHuI y sHaueHHsX Ha KapTi BidyalbHO He IOMITHA 3a
cTaHgapTHOI Kinacudikalii 300paXkeHHs, OCKi/IbKM Tpajallisi YMOBHMX IO3HAa4e€Hb aBTOMATIYHO
IIPOCTaBJIsI€ MaKCUMaIbHe 3HaYeHH: 2.00000005e+16, a Hama Teputopis 61111010 Mipolo OTparl-
nse B gianasoH go 0.50000005e+16; ToMy My 3MiHMMO Aialla30H MaKCUMaJIbHOTO BijoOpakeHHs
1o 3 2.00000005e+16 16 Ha 0.50000005e+16. [Ina uboro Bubupaemo incrpyment Options (Onuii)
> Options (Onuyii). MakcumanbHe 3HadeHHs «1.00000005e+16»; Smoothing (3znaomenns) > On
(Yeimxrnymu) > Re-Plot (Ilosmopre 06pobnetts).

=L Em oy

NOZ2 Troposphernc Column (30% Cloud Screened) daily 025 deg.
fOMT ORMNG2d v003] 1/om2

Data Range

Miimirmuim

Maximum

Palette
® [ 7 Yellow-Orange-Red (Seq), 65

[ View All Faleties J

Bu orpumaere kapry ycepenHeHol (3a pik) KOHIeHTpalii fiOKCUy a30Ty Ha BUOpaHy Tepu-
TOpilo.
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Map

Time Averaged Map of NO2 Tropospheric Celumn (30% Cloud Screened) daily 0.25 deg. [OMI OMNOZd v003] 1/cm3
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11 xapTa 3a/MMIINTBCA B IIaM AITi CepBicy, oKkpeMo 30epiraTu ii He moTpidHO. {15 TOTO 11106 ITe-
peiiTy O BUKOHAHHS HaCTYIIHOTO 3aBJJaHHsA, HATUCHITh Ha eKpaHi KHONKY Back to Data Selection
(IToseprymucs 00 6ub0py 0aHuUx), IO MICTUTbCA Y IPaBOMY HIDKHbOMY KYTKY BiKHa.

5. 3HaliTh ycepenHeHe 3HAYeHHA KOHIIEHTpalil AioKCcuAy a30Ty B MIapax Tpornocdepy Ha 10
camy Tepuropito 3 15 yepBH: 2019 p. o 15 uepBHs 2020 p. (32 TUM CaMUM aITOPUTMOM).

s EARTUDATA
W

GIOVANNI 1+

Acknowledgment Policy

Otxe, B Tabnun1i 3MICTY Y Bac BifoOpaXkaroTbCsl KapTy, sIKi B cTBOpIoBasn. [lepeMukaroun Mixx
HUMM (K/TiKaro4y 1iBO0 KHOIIKOIO MMIIKY 110 Ha3Bi KapTi), MOXKHA IX Bi3ya/IbHO IIOPiBHATIL.



0 3anuTaHHA 1 NepeBipKu

Yomy i Ak, Ha Bamy gymKy, sMiHMIacsa KOH-
LIEHTpallid IOKasHMKa AioKcupy asory y 2019-
2020 pp. nopiBHAHO 3 nepiogom 2014-2015 pp.?

AKi HacmifgKM 114 €KONIOTiYHOI CUTYaLil Ma€ 114
3MiHa KOHLIEHTpallii JIOKCUAY a30Ty B IOBIiTpi?

6. Teriep My MoOAMBMMOCS Ha KOHIIEHTPALIO JiOKCUAY KapOOHY, 10 BIUIMBA€E Ha IPOLEC I/IO-
6anpHOrO NOTEIUTiHHA 3eMiti', Ha 1iit camiit Teputopii 3 2002 o 2017 p.

Hiokcuy kap6oHy — OfiHa 31 CIIONYK, AKa HETaTMBHO BIUIMBA€E Ha ITI00A/IbHI KIiMaTN4Hi 3MiHNM.
ITpocrexxTe, sIK 3MIHIOBAaBCS Liell TOKA3HMUK /IS y>Ke BUOPaHOI BaMyl TepUTOPil 3a BeChb MOXX/IMBUIA
y Giovanni yacoBuit nepios mociimpkeHHs 1€l cionyku: y noni Select Plot (Bu6ip eizyanizauii)
BKaXiTh croci6 BimoOpaxenHs Time Series Area-Averaged (Ycepeonene 3HaueHHA 3a 4ACOBUM
npominckom); 1ie CTaHHApPTHUI rpadik ycepefHEHOro 3HAYeHHs [MOKa3HMKa i BUOPAHOTO da-
COBOTO PsAAY, BiH IIOKa3ye 3MiHM KOHIIEHTpalii JiOKCUY BYI/IelI0 Ha BUOpPaHy HaMM TEPUTOPIo;
0aunMo B TOMy caMoMy po3pini Atmospheric Chemistry (Ximiuni cknaoHuxu noeimps) MOX-
JIUBICTb JOCHIAUTU KOHLEHTpPALilo CO2 3a pisHi 4YacoBi ImpOMDKKM, 30KpeMa 3a 2002-2012
12010-2017 pp. Otxe, MmoxxHa Biffo6pasutu Konuenrpaiito CO, 3a ABi apy pisHUX YaCOBUX TIepio-
miB (2002-2012 i 2010-2017) pBoMa pisHuMM rpacikammu. I 1poro Tpeba MOCTaBUTU TaJIOUKY
HaBIIPOTY OJTHOTO 3 IBOX IIOKA3HMKIB, BKa3aTy BiAIOBITHMII YaCOBUIT Psfi, 32 AKMIt BinOyBaBcs 36ip
inpopmanii 3a uym nokasuukowm, i Hatucuytu Plot Data (Bisyanizayis danux).

Time Series, Area-Averaged = i 2014 -06 -15 B fo | 2015 -05 -15 8 22.0547 444141 40,

Scatter, Area Averaged (Static)
Maps Sataric et Time Series
catter (Interactive
Time Averaged Map fed o 30000 poil } Hovmoller, Longitude-Averaged
Animation

Scatter (Static) Hovmoller, Latitude-Averaged |

Map, Difference of Time Averaged -Sci{_er“.TEr.r?e.:fw.e.riiljged (Riasaciive)

Map, Accumulated

_ Vertical r
Time Averaged Overlay Map v :
Cross Section. Latitude-Pressure Time serfes of area-averaged values
Manthly and Seasonal Averages : : P —
Cross Section, Longitude-Pressure
. Zonal Mean
Comparisons Cross Section, Time-Pressure .
: Histogram
Map, Correlation Vertical Profile

! URL: https://edition.cnn.com/2019/05/13/health/carbon-dioxide-world-intl/index.html
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NLDAS data in Glovanni have bean

Select Plot SEIecE-Date R Sedect Reglon (Bounding Box or Shape)

Tirtie SEries, Ares-Aveiaged = 26 416,45 £254.33 1108 87 1823

Humber of matching Varables: 98 of 1360 Total Variable(s) mciuded in Plot: 1
Keyword Search | Cleat
Vaiahls e Bagin Date  End Date Van S

Drone ot Column (Dayimeifsoedng) | ARKESTD wI06) N 0070031 MEHS34

o Tosl Column (HigtmimeDezending) | ABXISTD ! i 0020831 HB0EI4
Cmane Toil Col Dayireifscendng) |48 ) 20026801
Ozone Tosal Colume (Nighttrme/ Descending) - | AIBXISTM 008} 3 2002-08-01
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B0 Teposuhenic Cobumm oud Screened]  { DMNOG w(03) M 20041001 HO008-30
£02 Cobyrn Amount (Planetary Boundery Layer) OMS00 w000 | DAMS02e v00I) 2004-10:01  2000-08-30
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* Spatial Resolutions
» Temporal Resclutions
> Wavelengths

* Portal

Foat 20170228

1HE07-22 20051214

(TOMASHAT 3 w008 ) 19610822 19941024

{500 Resulls

HOATA

GIOVANNI Feodback Help

Select Plot e . Select Reglon [Bounding Box or Shape)

Time Series. Arsa-Avarage: 26.918,48.5204 333108, 57. 1523

in Fist: 1
Wayword [ [ Search | clear

Varanie 5 Begin Dale . End Dune
Czane T Column (Dayimaifscendng)  [AIRXSS. 005} F 2002-08-31
(AIRXITTD O0G) 2002-08-31
LKl | V] 1 2002-08-01
20030001 2018-00-3
Czane Total Column (DOAS) O i 200 D1 AR0-06-3
0 Totad Column. 307 Clawd Scree L* ! 2004-1001  FO20-06-30
152 Troposoheric Cobumn | ] c rE 2004-10-00 | 2000-08-30
= anetary Boundary Laner) OMSC0e w003 {OMSO0e vDD3) y 20041001 2000.08-3
» Platform | Instrument e DM e | ORI 0 . 20041001 | H00.00.30
» Spatial Resolutions | CRITOGE w003 ) 0041001 | A0.08-3
* Temporal Resolutions
» Wavelengths
® Portal

Bino6passaTbes aBa rpadiknm 3a wacouit nepiog 2002-2012 i 2010-2017 pp.

e [
3 Tl S AT Time Series, Area-Averaged of Garbon Dioxide, Mole Eraction in Free Troposphere, IR-Only
Avesaged monthly 2 x 2.5 deg. [AIRS AIRS3C2M v005] PPM over 2010-Jan - 2017-Feb, Reglon 22.0547E,
% 2. Time Serles, 44.4141N, 40 6435E, 52 4561N
Area-Averaged
il 406 T T
el 404 (— —
Liresge
+ % 1 Time Averaged Map 402 — l
400 (— —
= 398 — T
o
& 395 — —
1 1 1 | 1 ]
2015 2020
- Tha user-salectad rogion was definad by 22.0547E, 44.4141N, 40.6435E. 52 456N, The data grid 3l60 | analyzable region 1o e T
pounding ponts: 22.5E, 46M, 40E, 52N, This analyzable regien indicates ihe spatisl imits of the subsettad granulas that weat into makang th
rasult.




- History 9., e
e Catiary Time Series, Area-Averaged of Carbon Dioxide, Mole Fraction in Free Troposphere monthly 2 x 2.5
W_A‘,e,am deg. [AIRS AIRX3C2ZM v005] PPM over 2002-Sep - 2012-Feb, Reglon 22.0547E, 44.4141N,
User Input 40.6435E, 52 4561N
EL-- 335 ' T T T I|l—
Lmes P
+ %2 Time Seres, At f“\h\‘#
Aweiaged 390 |— 3 —
+ % 1 Tmeaveraged Map b lr;&., ﬁ‘r
4 f
385 ﬂ IXM“J
= .f\ % il h"‘ul
£ W f 2!
L= A | —
380 ~ [ htt]
II\ f\
a7s | F-J m\.’
il
370 i L | I | I L
2005 2010 2015
- This usGr-zalactsd region was dafinad by 22 01547E. 44 41410, 40 8435E, 52 4561N. The data grid ako bmils Ihe analyzatle regian ta tha falowing
bouling poirds. 22 5E, 48N 40 52M. This anelyzanie ragion indcates the spallal imils of the sunsebied granules hal went inta raking his vizualization
resut.

[x MO>KHa 3aBaHTaXKNTH OKPEMO, HATUCHYBINV Ha KHOTIKY Image (306pascers) i 36epertu sk ma-
JTIOHOK a00 5K 3aBaHTXUTH Ha CBiil leBajic OKpeMo pi3Hi 4acoBi nepiopu i chopmyBaryu crinbHMIT
rpacdik y Microsoft Excel — ms nporo Heo6xinno B pyopuui History (Icmopis) Bubpatu Downloads
(3asanmancumu) pexxum CSV; y Bac BifobpaxatumyTbes fBa ¢aitmn CSV, 60 My onpaipoByBamm
JiBa YaCOBUX IPOMDKKIL.

#ii EAHTHDATA Find a DAAC -

GIOVANNI 15

" Hisoy 3 © . Downloads

— % 3. lime Senies, Area. Gk farmat finks (6.0, NelCOR) fo downinad fiss of thal format AN dovwnivadabie fee mprasant pio! et Avashie fie formats van based or plat troe
Averaped
User nput File Links:

Linasgs

+ % 2 Trme Senes, Ares-
Avergged

+ % 1 Tme Averages Map

od.arsafwgTimeSenes AIRXICIM S male_fracton_of carbon_dio:ade_in_free_troposphers 20020001-20120030.20F 44N _40E_52H

3aBaHTaxTe 06uzBa daimm CSV i 06’epHaiite ix y Microsoft Excel (mepenecity maHi, skux He
BUCTAYa€ 1A BiffoOpaskeHHs YacoBoro psaay 3 2002 mo 2017 p.).

Axuyo Ha sauwiomy Oesaiici paiinu 6i0o6paiarmvcs HekopekmHo (He 6i00yn0Cs
asmomamu4Hoi po3bueku ingopmayii Ha 06i KOIOHKU: 0ama i NOKA3HUK KOHUeHMPayii 8yenexuc-
11020 2asy), sacmocyiime incmpymenm Text to Columns (Texcm 3a cmosnysmu) Ha naxesni meHo
Excel. Budinimv nepuiy Konouky i 6 dianoeosomy 6ikHi iHcmpymenmy eubepimo 3Hax mabynsyii
(koma, kpanka, npobin, Kpanka 3 KOMOW MOws0), 3a AKUM MaA€E 6i00yMuUcs po3busxa iHgpopmayii
Y cmosnuysax maobnuuy.




= % Book1 - Bxcel - O x

File Home Insert  Page Layout Formulas Review  View ACROBAT Signin _,C_l Share

B - = PO H= | [ -5 = Data Analysis
E F o = 2l ‘3 : B at - AH & =
3 = = k'S ! 2
Get Bxtemal  New Refresh | z| Sort  Filter _§ Textto §, & What-If Forecast Outline
Data ~ Query - [ All- e YN Columnsg™™ GH Analysis = Sheet >
Get & Transform | Connections Sort & Filter @tz Tools Forecast Analysis ~

Cropitb rpadik koHnenrpanii CO? i3 2002 o 2017 p. y goBimpHOMY dopMarTi.

Ipadik koHueHTpayi CO2 3 2002 no 2017 poku Ha TepuTopilo YKpaiHu

410

B S EEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEE:E
S fSSEfffgsfFdfgssfdsgssiffgsEsddssgggdss
Q 3anuTaHHA 1A NepeBipKu
Hackinpkn 36inpimmaacs KOHIEHTpallist
CO?32002 o 2017 p.?
ITpo Ky TeHJeHLi0 CBiYnTD 1l rpadik?
Cnpo0yiiTe CIpOrHO3yBaTy 3MiHy KOH-
nenrpanii CO? Ha 1o MicnesicTs y 2032 p.
SIKi me XiMi4Hi CIIOTYKM MOXKHA JOCTIZUTA
Ha pecypci Giovanni?
n 3a HaBefleHnM HIK4Ye QR-KozloM Bu MOKeTe NepernAHyTH Bifleo BU-

KOHaHHS IPaKTUYHOI poboTn.

r



1.2. AHani3 Kopenaiii TeMneparypyu BOAHOI MOBEepPXHi
Ta IBiTiHHA Boau Y YopHOMY Ta A30BCEKOMY MOPAX

IIBiTiHHSA BOZOVIM — MacOBUI PO3BUTOK (DiTOIIAHKTOHY, SIKMII CIIPUYMHSE 3MiHY KO/IbOPY BOIM
1 moripurye KucHeBy 3abesnedeHicTb Bog. OfHA 3 JIOr0 IPUYMH — IIe Ha/IXOIPKEHHS Y BOZOMM Mi-
HepaibHUX, 0c00mBO pochopoBMicCHUX HOOPUB, CHHTETUYHUX MUIHUX 3ac00iB, OpraHiuHMX
3a0pyIHIOBa/JIbHUX PEYOBVH. Y MOPCBKOMY CepefOBUILi OJHOKIITUHHI, MiKPOCKOIIYHI, IVIAHKTO-
HOIORIOHI opraHismu, 110 Ha3MBATHCA (QITOIIAHKTOHOM 260 MiKPOBOZOPOCTSMM, YTBOPIOIOTD
OCHOBY Xap40BOI MepexXi, Bifl AKOI 3a/1e>KaTh MalbKe BCi iHIII MOPChKi opraHismMu. bimspko 2% Bi-
HOMMX BUAIB (iTOIUVIAHKTOHY € WIKifymByMy abo TokcumuHumu. lkigmmBe 1BiTiHHA BogopocTeit
MO)Xe MaTy HeraTMBHUII BIUIMB Ha BEIMKY KiJIBKICTb Pi3HMX MOPCBHKUX OpraHi3MiB, 0cOOMMBO Ha
MOPCBKMX CCaBIIiB, MOPCBKIX Yepelax, 6eperoBux NTaxis i puob, CIpy4YMHIOYM IMyHOJIOTiuHi, He-
BPOJIOTiUHi a00 penpopyKTUBHI HopyleHHs. [IpUK/IagoM Takoro BIUIMBY BBa)KA€TbCA 3armoenb
107 menbdiniB Adanina, sika Tpanuiacs B3oBXK y36epexxoksa @nopuan HaBecHi 2004 p. yepes cro-
KVIBaHHs pubM, sika Masa BUCOKMII BMICT OpeBetokcuny (Bikimepnis).! Ognum 3 dakropis, sikmit
CIIPUYMHSE PICT Ta PO3MHOXKeHHs (PiTOIIAHKTOHY, € TeMIlepaTypa Bofgu. IlifBuineHHs remepa-
TYPM TaKOXX € OHUM i3 IposABiB 3MiH K1iMaTy Ha 3emiii. [y aHami3y po3BUTKY BiTOIIAHKTOHY Ta
IBiTIHHSA BOJM BUKOPMCTOBYIOTD CYITyTHUKOBI IaHi ITpo KOHI[eHTpaliio xmopodiny. Konnenrparisa
X70podiy € MOKa3HMKOM KiMbKOCTi (POTOCHHTE3YI0UNX MiIKPOOPraHi3MiB Yy BOJHOMY CepelOBUII.

3aBmaHHA

3a gornoMorom Bisyasisanil faHux Ha noprani Giovanni NASA y nijt yacTuHi My npoaHanisye-
MO, 4M1 iCHy€ 3B’I30K (KOpe/Alis) MK TeMIlepaTyporo Boay y YopHOMy Ta A30BCBKOMY MOPSAX Ta
KOHILIEHTpaIli€l0 XI0podiry.

ANIropuT™M BUKOHAHHSA 3aBJaHHA:

1. CrBopuTH KapTy i3 cepenHiM 3HaYeHHAM KOHLIEHTpalii x1opodiny B HopHoMy Ta A30BChKO-
My MOpAX 3a iTHi micani y 2015-2019 pp.; BU3Ha4uUTH, B AKiMl YaCTMHI MOPIB CIIOCTEPIraroTbCsA
BUILi KOHLIEHTpalii xopodirny.

2. CrBOpuTH KapTy i3 cepelHIM 3HAYEHHAM TeMIIEpaTypy NOBEepxXHi Bogu B YopHOMy Ta A30B-
CbKOMY MOpsX 3a nepiog 2015-2019 pp.

3. CTBOpUTM KapTy KOpeyslil MK 3HaueHHAMU XI0podiay i TeMIeparypu IMOBEpXHi BOAM 3a
2019 p., BU3HaunTH, fe 3B’ 130K MK VMM paKkTopamy Bummit — y YopHoMy un A30BCHKOMY MODI.

IToxpokoBa iHCTpyKILisd

Bigxpuiite pecypc https://giovanni.gsfc.nasa.gov.

1. 3apeectpyiiTecs abo yBiliAiTh Ha HOPTas (3rigHO 3 iHCTPyKIi€o y I1. 1 monepegHbOI IpaKTIy-
Hoi 1.1).

2. CTBOpPUMO CIIOYATKY yCepefHeHY KapTy HolMpeHH: x1opodiny B HopHoMy Ta A30BCBKOMY
Mopsix. [y IbOro CKOPMCTAEMOCS iHCTPYMEHTOM I BifloOpa’keHHs CepefHbOr0 Ce30HHOTO 6a-
raTOpiYHOTO 3HaYEeHHS X/I0podiny, TOOTO CTBOPUMO ycepefHeHy KapTy xopodiny B miTHI mMicani
(d4epBeHD — cepreHb) 3a mepiog 2015-2019 pp. HattuacTinre BIiTKy cmocTepiraeTbes MiK «1BiTiHHA»
Boay YopHoro Ta A30BCHKOTO MOpiB (camMe TOMY MM 00MpPa€eMO JTiTHI Mics11i), a 3HaUYeHHs, ycepen-
HeHi 3a I ATUPIYHMII TIepiofl, JAI0Thb 3MOTY BPiBHOBa>KMUTY MOXIVBI €KCTpeMasbHi MOrofgHi yMo-
B, SIKi CIIOCTepiramics e ofHoro poky. Otxe, B noni Select Plot (Bubip eisyanizayii) Bubepitb
Monthly and Seasonal Averages (Ycepeorere 3a micsiub uu ce30H).

! URL: https://uk.wikipedia.org/wiki/llpiTiHHa_BoOx
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NLDAS data in Giovanni have been temporarily disabled ... [10f 2 messages] Read More

Select Plot Select Date Range (UTC) Select Region (Boundin
[ Scatter, Area Averaged (S... = i 2010 -01 -01 (2 o 2019 -12 -31 A 34,4002 44.7803,29 4188,

Scatter, Area Averaged (Static)
Maps Time Series

Time Averaged Map Scatter (Interactive)

30000 points

Hovmaller, Longitude-Averaged
Animation

Scatter (Static) Hovmoller, Latitude-Averaged

365 time

Scatter, Time-Averaged (Interactive) Time Series, Area-Averaged Differences

Map, Difference of Time Averaged

Map, Accumulated Time Serles, Area-Averaged

Time Averaged Qveriay lap

Cross Section, Latitude-Pressure .
Monthly and Seasonal Averages Miscellaneous

Cross Section, Longitude-Pressure Zonal Mean

Vertical Time Series, Seasonal

Average of Specified Month or Season GrossSection; Time:Pressute Histogram

Vertical Praofile

L Uy —

Gceancagraphy (68)

Hani B norni Select Seasonal Dates (Bubepimv damu ce3oHy) BKaxiTh JJA (3 aurn. June (uepsetv),
July (nunenv), August (cepnerv) — To6TO nMiTHI Micsni), i Hrkge — 2015-2019 pp.

Select Seasonal Dates

IV RS

JJA ]

2015 =| 10 | 2019 =

(' Months ® Seasons

1 JoJr 60  Total Variable
= | MAM
w | oA

SON

Y noni Select Region (Bubepimv pezion) HaTUCHITH Ha Hepunit iHcTpyMeHT [[[] /11 OKpeC/IeHHs
IPsAMOKYTHOI 00/1aCTi Ha KapTi 11 y BiKHi, IIJ0 BiIKpMETHCS, OKPECTiTh MULIKOIO TepuTopii HopHOTO
Ta A30BCHKOTO MOPIB.



Select Region (Bounding Box or Shape)

| 26.8506,40.166,42.3193,48.252 ‘ x

v

40°09'N, 42°19°E

ITicnst 1poro HaTUcHiTH Ha [ X | Yy BEpXHbOMY KyTi BiKHa, I[00 3aKpUTH J1OTO.

3anniraerbcsa BKa3aTy OaHi, AKi MU 6y;[eMo aHamisyBaTu. [I1g 1poro Ha JiBiit maHesi Select
variable (Bubpamu 3minty) po3ropHith Bknagky Measurements (BumipiosarHs), mocTaBTe BigMiT-
Ky nopsp 3 mynkrom Chlorophyll (Xnopogin).

w4 FARTHDATA Find a D,

Select Variables

¥ Observations

[ Model (1)
Obsarvation (5)

¥ Disciplines

[_] ©cean Bicogy (6)
[ | Oeceanography (5)

l ¥ |Mleasurements

[] Aerosol Optical Depth (44
[ Air Pressure (28)

[ Air Temperature Anomaly (2)
[ Air Temperature (55)

[ Albedo (8)

(] Atiitude (6)

[_| Angstrom Exponant (9)

':J Atmosphenc Moisture (/0]
[ | Black Carbon (7)

i._l Buoyancy (8)

() cHa 4

(] co(18)

[ ] coz @

[ | Canopy Water Storage (4)
Chlompmﬂi 6}
(] Cloud Fraction (21)
E._i Cloud Properties (39)




Y pesynbraTi B LIeHTpPi CTOPIHKM 3'ABUTHCSA TAONMNIIA 3 TIepelikoM HabopiB HaHUX, AKi MiCTATH
inpopmariro mpo koHeHTpauio xaopodiny. Lla indopmalis MicTuTh Ha3By HabOpy JAHUX, OfMU-
HHIi BUMipIOBaHHA, JPKEPENO, NePiOfMYHICTh JaHNX, IIPOCTOPOBY PO3Pi3HEHICTD i Yac IIOYATKY Ta
3aBeplIeHHs Iepiofy 360py maHux. Bubepith Habip gaHuX 3 KOHLIEHTpalielo x10podiny 3a JaHUMU
cynytarka MODIS-Aqua i HaTucHiTh Ha iHcTpyMeHT Plot Data (Bisyanizayis oanux).

Number of matching Variables: § of 1360 Total Variable{s} included in Plot: 1
Keyword | E_‘raa_rch | Clear |
Vanable Linits Source Temp Res Spat Res  Begin Date End Data
Chioropidl @ Concentration (DCTS L3m CHL v2014) mg m-3 0CTS Monthly Bkm 1806-11-01 1997-06-30
Concentration of Parficulate Oroanic Carbon - (2CTS L3m POC v2014) mg m-3 OCTS Monthly B km 1896-11-01 1997-06-30
Total chisrephyll — (NOBM_MON vR2017) mg ma ;Sse'f Manthly ‘:'g; X jeomf101 20154231
v - MODIS-
Chiorophyll & concentration  (MODISA_L3m_CHL v2018) mg m-3 Agiia Monthly 4 km 2002-07-04 2020-06-30
Normalized fluarescenca lina height  (MOCISA_L3m_FLH w2018 MV et MODIS- | pronthly Akm 20020704  2020-06-30
um™1sr*1 Aqua
g it 2 g, MODIS-
Concentiation of Particulate Drganic Carbon  (MODISA_L3m_POC v2018) mg m-3 Aqua Monthly 4 km 2002-07-04 2020-08-30

Y pesynbTaTi 3aBaHTXXUTHCA KapTa yCepegHEeHNX 3HaueHb KOHIIeHTpaliii xopodiny B miTHi Mmi-
csani 3a 2015-2019 pp. Ha Hiit BupHO, mo Bucoki KoHLeHTpanii xmopodiny ¢ikcyoTbes B A30B-
CbKOMY MODi, @ TAKOX y3/JOBX CXiTHOTO y36epexxksa YopHOro Mopsi.

JJA months (2015-06-01 00:45:01Z - 2019-09-01 02Z)
Average Chiorophyll a concentration monthiy 4 km [MODIS-Aqua MODISA_L3Im_CHL v2018] mg m«3 for JJA months 2015.06-01 00:45:01Z - 2019.08.071
D2Z, Reglon 26.8506E, 40.166N, 42.3183E, 48.252N
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5

3865

2648

1327

3a ponomoroxw iHcTpymeHTy Download (3asanmancumu) Bu MOXKeTe 3aBaHTaXUTU KapTy, 30-
kpema y popmari GeoTif, i, 3a moTpebu, npogowxuty mparoaru 3 Heto y QGIS.



& Download v

GeoTIFF
KMZ
PNG

i

3. Tenep cTBOpMMO KapTy TeMIlepaTypy MOPCbKOI IIOBEpXHi 3a 1ieil caMMii YacOBMII Ta Ce30H-
Huit nepiop. Illo6y 3HOBY oBepHYTHCS [0 BUOOPY HAaHVX, HATVUCHITh HA iHCTpyMeHT Back to Data
Selection (Iloseprymucs 0o 6u60py 0aHux), IO MICTUTbCA Y IPAaBOMY HIDKHbOMY KYTKY BiKHA.

I Back tc Data Selection I

4. 3anmumite 6e3 3MiH Taki mapaMeTpy IOLIYKY: B1Oip Bisyasisauii, ce30H, poku Ta perioH (1 ma-
paMeTpy MaroTh OyTy BKasaHi, K y myHKTi 1.2.1; BKa3aTy HaM NMOTpiOHO mile 3MiHHY — TeMIIepa-
TYPY MOPCBKOI ITOBEPXHi, MV CKOPMCTAEMOCS PASKOM IIOLIYKY /A BUOOPY IIbOTO IapaMeTpa; Ayl
THOIIYKY BY MOXKeTe IIJCaTy KTII0YOB] C/I0Ba aHIVIiIICBKOI0 MOBOIO (MOBa BebiHTepdelicy mporpamu).
OTxe, BBefiTh «sea surface temperature». [Ipy 11bOMy JOCTATHBO MIIe TTOYATH NycaT (pasy, it
aBTOMATMYHO Oyfie BimoOpakaTucs BUITQJIHE MEHIO 3 MOXJUIMBJMMIU BapiaHTaMy HaHUX. Bubepitp
BifioBifHWMII Habip JaHuX i HaTUCHITD Search (Ilowyk).

Number of matching Variables: 6 of 1360 Total Variable(s) included in Plot: 1

Keyword - [sea su |

Va| Sea surface temperature
Sea Surface Salinity =

CrIUIUUII\‘IIE]L/UII(_.UIILIGILIUII TUOTO I OITE vZOUTHT

3 mepeniky JOCTYIMHMX HabopiB faHUX BubOepitb Habip maHux Sea Surface Temperature at 11
microns (Day) 3 IpocTOpOBOIO po3pisHeHicTIo 4 KM i HaTUCHITh Ha iHcTpyMeHT Plot Data (Bisyarni-
3auis 0aHUX).

Number of matching Variables: & of 1360 Total Variable(s] included in Plot: 1

Keyward |, sea SU[F&_CE_ temperature | 5_§an:h | Clear_
ariable Units Sourca Temp.Res = SpatRes BegnDale  End Date
Sea Surface Temperature al 11 microns (Might)  (MODISA_L3m_NSST Monthly_Skm MODIS- . - :
YR2019.0} [+ At Maonthly S km 2002.07-04  2020.07-31
Sea Surface Temperature a1 11 microns (Day)  (MODISA_L3m_SST_Moenthiy_Bkm MoDIS- a
YRIN18.0} c A Manthly Gkm 2002-07-04 2020-06-30
B T ) q P R 0 3
Sea Surface Temperature at 11 microns (Night)  (MODISA L3m NSST Manthly 4km c MoDIS Morthly 4km S002-07-04 2020-07-31
vR2014.0) Agua
| Sea Surface Temperature at 11 microns (Day) (MQDISA_L3m_SST_Monthly_dkm | MODIS- |
v
¥R2019.0) c Adia Monthly 4 km 2002-07-04 | 2020-06-30
Sea Surface Temperalure af 4 microns (Might)  (MODISA_|m S5T4_Manthly_8km MODIS- ; £
vR2013.0} 94 Ao Maonthly G km 2002-07-04 2020-05-31

Y pesynbraTi 3aBaHTaXXUTHCA KapTa TEMIIEPATypy MOPChKOI oBepxHi YopHOro Ta A30BCHKOrO
MOPIB.




JJA months {2015-06-01 00:45:01Z - 2019-09-01 02Z)
Avarage Se,

Layer Title: Tomparature at 11 microns (Day) monthly 4 km [MODIS-Aqua MODISA_L3m_S5T_Monthiy_4km vR2078.0] C for JJA months 2015-
06-07 00:45:01Z - 2019-08-017 02Z, Region 26.8506E, 40.166N, 42.3193E, 48.252N
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Ha xapri My Mo>xeMo I06aunTy, 10 MayDKe BCA TEPUTOPis Ma€e TeMIEpaTypy HOBepXHi Bulle
24 °C; 3a gonomoroio iHcTpymenty Options (Hanawmysanns), sIK i B IonepegHbOMY 3aBIaHHi, BU
MO)KeTe 3MIHUTY LKAy TaKMM YMHOM, 11106 BimoOpakamucs nuiie 3HadeHH: Bij 20 °C i Buie.

Peh S

VU=V UVt U TL = LVITTUIVI WL L, NTHIVII £V, UJUUL, TU. IVUIV, TL,JITVl, tU,

Sea Surface Temperaturs at 11 mucrons (Day) monthly 4 km
[MODIS-Aqua MODISA_L3m_SST_Manthly_4km vR2019.0] C

Data Range
l_ Minimum
(45 1 | Maximum
Palette

® B Blus-Yellow-Red (Div), 12
(> I Blue-Yellow-Red (Div), 65

View All Palettes

Smoothing
O on @ of

Projection
| Equidistant Cylindrical ~ |
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Y pe3ynbTaTi 3aBaHTaXXUTHCA KapTa, Ha AKiil 6yle HOMITHO, IO BUIA TeMIEPATypa MOPCHKOI
noBepxHi ¢ikcyeTbca B A30BCBKOMY MOpi, a TakoxX 6171 3axifHoro y36epexoxsa YopHoro MopA.



JJA months (2015-06-01 00:45:01Z - 2019-09-01 02Z)
Average Sea Surface Temperature at 11 microns (Day) manthly 4 km [MODIS-Aqua MODISA_L3m_SST_Monthly_4km vR2018.0] C for JJA months 20715-
06-01 00:45:01Z - 2018-09.01 027, Region 26 B506E, 40.166N, 42 3193F, 48 252N

‘L 45.1815, 42.1848
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0 3anuTaHHA IJIA NepeBipKu

Sk Bu ragaere, yomy Temmeparypa Bogyu A30B-
CbKOTO MOPA € BUIIOI0, HDX TeMIlepaTypa BOAU
3axifiHOTO y36epesxoksa YopHoro Mopsa?

5. Tenep mpoaHanisyemo, 4u icHye 3aIeXXHICTh MDK TEMIIEPAaTypOIO i KOHI[eHTpallielo XI10podi-
ny. lllo6u 3HOBY OBEPHYTHUCA 1O BUOOPY HAHUX, HATUCHITH Ha iHCTpyMeHT Back to Data Selection
(ITosepHymucst 0o 6ubopy darux), IO MICTUTBCS Y IPAaBOMY HIDKHBOMY KYTKY BikHa. [lani B moni
Select Plot (Bu6ip sisyanisauii) Bubepits Map, Correlation (Kapma xopensuii).
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Lleit meTop Bidyasisaljil fa€ 3MOry aHaJIi3yBaTy JIMIle [Ba ABMINA 3a IIeBHUI Hepiof dacy, Oe3
ycepeqHeHHs 3a ce30H. ToMy HaM NOTpiOHO OoHOBUTY fAaHi B psnky Select Date Range (Bu6ip uaco-
8020 npomizcky) i Bkasatu nepiop Big 1 ciuns 2019 p. mo 31 rpymns 2019 p.

Ha niBiit manesni 3HOBY po3ropHiTh Bknasky Measurements (Bumipiosarns) i BubepiTh nBa 1mo-
kasHuku: «Chlorophyll» ta «Sea Surface Temperature» i HatucHits Plot Data (Bizyanidauis danux).
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Y pesynbraTi 3aBaHTQXXUTHCS KapTa, Ha sAKiit OYAyTh BifoOpaXkeHi 30HM BIUCOKOI i HUSBKOI KOpe-
il Mi>k o6panyMy mapamerpamu. Ha kapTi HoMiTHO, 1110 B paiioHaXx, Jie 4acTillle CIOCTepiraeTbcs
BIICOKA KOHIIeHTpalisa xnmopodiny (AsoBcbke Mope Ta 3axigHe y3bepexoxs HopHoro mops), icHye
IpsMa 3/IKHICTh MK TeMIIepaTypolo i xopodinom.

Correlation for 2019-01-01 00:302Z - 2020-01-01 02:10:00Z
15t Varlabfe: Sea Surface Temperature at 11 mlerons (Day) monthly 4 km [MODIS-Aqua MODISA_L3m_SST_Monthly_4km vR2078.0] C
2nd Variable: Chiorophy!l a cancentration monthly 4 km [MODIS-Aquas MODISA_LIm_CHL v2018) mg m-3

38/9325, 44.5007 E"“v’\,ﬁm

6. Tenep mopuBMMOCs Ha rpadik 3a/eXXHOCTI MK IIVIMM TOKa3HUKaMu. []71s1 I1bOTr0 IIOBEPHITHCS ¥
BikHO Bu60py nanux i B norni Select Plot (Bu6ip eisyanizauii) Bubepitb nyHKT Scatter, Area Averaged
(Static) (Ipagix, ycepeonenuii 3a mepumopiero) i HatucHiTb Plot Data (Bisyanizayis oanux).
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Y pesynbrati 3aBaHTaXUTbCA Tpadik 3a/IKHOCTI MDK TeMIIepaTypolo BOAM i KOHIIEHTpAIli€lo
xnopodiny. Ha HboMy M1 MO>keMO 6a4mTy, 110 3a/IeKHICTD iCHYE, ale B Mexax yciel Tepuropii o-
cnipkenHs koedinieHT kopensnii € gososni Hu3bKuM (0,35). Lleit koedirieHT MoXe fremo pisHUTH-
cs1, 1ie 3a/IeKNUTD Bifj 060paHOi TepuTopii FOCTiHKEeHHS.

Correlation: R = 0.356691, RMSE = 0.155559
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Sea Surface Temperature at 11 microns (Day) monthly 4 km
[MODIS-Aqua MODISA_L3m_SST_Monthly_4km vR2019.0] C

7. Tenep 3MiHMMO TEPUTOPIIO AOCTIIKEHHS, OKPECIMBIIN JIMIIE TePUTOPi0 A30BCBKOTO MOPS,
i 3HOBY MOOyyeMo rpadik 3aeXXHOCTI TeMIlepaTypu Ta XJ10podiny.

Select Region (Bounding Box or Shape)
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Y pesynbTati oTpuMaeMo 3Ha4eHH: KoedinieHTa KopenAii 0,9, 1o cBiguuTh Ipo TicHWUI 3B’1-
30K MDXK TeMIIepaTyporo BOAM B A30BCbKOMY MOPI 1 KOHILIeHTpalji€ro Xmopodiny.




Scatter. Area Averaged (Static) 2019-01-01 00:30Z - 2020-01-01 02:10:00Z, Region 34 3652E.
45.1011N, 38.5068E, 47.584N

Count: N = 12, Fit: ¥ = 0.2458X+3.9306
Correlation: R = 0.808021, RMSE = 0.999989
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Q 3anuTaHHA /1A HepeBipKu

Sk Bu rajjaere, YoMy KoedillieHT Kopessiii
MDK TeMIlepaTypoio i xjmopodinom 6yB BMIIUM
B A30BCbKOMY MODi, HbX y HopHOMY?

3a HaBE€OCHVIM HIVDKYE QR—KOI{OM BU MOJKETE IIEPEI/IAAHY TU Bi}IeO BUKOHAaHHA HpaKTI/ILIHOI pO6OTI/I.




2. Land cover — CYnyTHMKOBI gaHi
IIPO HA3eMHHUM IIOKPUB

CynyTHMKOBI 3HIMKM — Il€ 3pyYHMII iHCTPYMEHT [/IA BiICTeXXEHHA 3MiH y IIPOCTOPi, aHaIi3y
3MiHU TUTOL Pi3HMX THUIIIB Ha3eMHOTO IIOKPUBY, SIK-OT: JIiC, Pyc/Io piuky, 6eperosa jiHis, BiIAHKA
CTelry, MeXi MichKOI 3a0y/i0BM 4 CiIbCbKOrOCIOAapchki nmoys. Ha nmpukiafax HybK4e My po3Iyii-
HEMO, sIK CYIIYTHMKOBi 3HIMKM JJOIIOMaraloThb BifICTeXUTY 3MiHM OeperoBoi /iHil, sIKi MOXYTb Oy TH
Hac/TigKoM oOMiiHH:A, ab0 Taki sABuUIIa, sIK abpasis il eposis — HAMUBAHHA i pyliHyBaHHs Oeperib.
Tako>x MOAMBMMOCS, SIK 3MiHMBCSI JTICOBUIT OKPUB Ha BUCOKorip'i KapmaT 3a Maike cTO pokiB.

2.1. AHani3 3Mminu 6eperosol niHil Ty3niBCEKRMUX JIMMAHIB LIJIAXOM
IIOPiBHAHHA CYNIYTHUKOBOI KapTH Ha3€MHOI'O IOKPHUBY Ta
TonorpadidyHol KapTu

Curyania

Hamnionanpuuit npupoguuii napk «TysmiBcbki mumanm», posramosannit y TarapOyHapcbkoMy
paiioni Opecbkoi ob6macTi, oxommoe cucremy numanis lllaranu — Anibeit — Bypnac, rpymy corno-
HJIX JIMMaHIB JIATYHHOTO TUILY, Bi]Me)XOBaHMX BiJ y36epexcks YOpHOro Mops MillIaHOI KOCOIO
3aBOBXKM 29 KM i mmpyuHoo 60-400 M. CTBOpeHO Jtoro 6yno y 2010 p. 11 OXOpOHU YHiKa/lIbHOI
i BpasnmuBoi mpryopHOMOpPCHKOi popu Ta dpayHu. Micie cTano MPUXMCTKOM /ISl BE/IMKOI KilTbKO-
CcTi pisHOMaHITHUX NTaxiB: 3arajoM 240 BuaiB ikcyBanm Ha TepUTOpii IbOr0 NPUPOJHOTO IAPKY.
CaMe TyT MOXKHa CIIOCTepiraTi 3a lefikaHaMi B YKpaiHi B iX npupopHoMy cepefgosui. Ls tepuro-
pis my>ke 4y T/IMBa 1O BIUIMBY IIPUMPOAHUX Ta AHTPOIIOTEHHUX (PAKTOPiB, 1[0 MOXKYThb IPU3BECTH JIO
OCYILIEHHA JIMMAaHIB I BTpAaTy MiCllb iCHyBaHHsA BeMY€3HOI Ki/IbKOCTI POCIVH I TBapUH.

3aBgaHHA
[MopuBuTNCA, YU 3MiHIOETBCA Oeperosa yiHiA Tys3/miBCbKUX TMMaHIB 3a OCTAaHHI POKIL.

AIrOpuTM BUKOHAHHA 3aBJAHHA:

1. Bigkpuru B mpoexkri map OpenStreeMap i Tonorpadiyny kapTy Ha TepuTopito mumanis [llara-
HU — Anibeit - BypHac.

2. 3aBa"TaXuTN 3a gonomorow EO Browser kapTy HaseMHOro moKpuBy Ha Tepurtopito Hamio-
Ha/IbHOTO IpMUPOAHOro mapKy «TysmiBcbKi MMaHM», OTpUMMaHy Ha OCHOBI HOBOi CYIyTHMKOBOI
31IOMKI T€PUTOPIi JOCTIIKEHHA.

3. BisyanbHO NOpiBHATH, AK 3MiHMBCA Ha3eMHMI IOKpUB TepuTopii HanionasibHoro npupopHo-
ro napky «TysmiBCcbKi MMMaHM» 32 JJaHMMU HOBOI CYITyTHMKOBOI 3JIOMKM TE€PUTOPIi i Ha JleKinbKa
POKiB JaBHIIMMY JAaHVMMY Ha KapTi.

Haui po mpakTuyHOi pobOOTM MOXKHA 3aBaHTXKUTY 3a IMOKIMKAHHAM: https://drive.google.
com/drive/folders/131BgQINsC70FI3FORkyZt6bp59]9RXUQ abo 3aBaHTaXUTU CaMOCTIIHO 3a
ponomororo nporpamu EO Browser.

IToxpokoBa iHCTpyKIisa

1. Bigxpwmitte nporpamy QGIS Desktop 3.10.3 with GRASS 7.8.2 i cTBOpiTh HOBMII IPOEKT.

2. IlepexoHaritecs, 10 B Iporpami Binkputo nanens Browser (bpaysep), nanens Layers (Ta6nu-
us 3micmy) ta naHens Spatial Bookmarks (Ilaneny npocmoposux 3axknadok). SIKIo iX HeMae, TO
notpibHO BUOpaTy y Bepxubomy MeHo View (Buenso) > Panels (Ilaneni) i noctaBuTy BigMiTKy 61151
Browser, Layers ta Spatial Bookmarks Manager.
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Yei naneni incmpymenmis 6 QGIS 3.16 € ounamiuHumu, mo6mo MOIHA 3MIHI06A-
mu iX po3mauty8anHs 6 po6O4OMYy BikHi NPoZPaAMU.

3. Hopaiite y mpoekt 6a3oBy kapty OpenStreetMap. []ns njporo Ha naneni Browser (bpaysep) no-
TpibHo Binkputu XYZ Tiles (XYZ Taiinu)i gBivi HaTcHYTH Kypcopom Muii Ha map OpenStreetMap,
1106 BiH BiKpMBCS B TaOMMIII 3MICTY il 3aBaHTAXXMBCSA B KapTOorpadiyHOMY BiKHI.
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4. Habmusbre KapTy g0 Opecbkoi obnacti, TarapOyHapcpkoro paiiony i nmumany Illlaranu. Bu
no6a4nTe TEPUTOPiI0, BUIITIEHY 3€JIEHNM KOJIbOPOM, AKY OKpec/oTh Mexi Hanjionanpaoro npu-
popHoro napky «TysmiBcbKi mMMaHN» — cepilo NMMaHiB, AKi BiiflifieHi Bifj MOps1 By3bKOIO CMYTOIO.
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5. Bigkpwmiite map TonorpadiyHoi KapTu B IPOEKTi. SHOBY CKOPUCTAEMOCS iHCTpyMeHTOM XYZ
Tiles (XYZ Tatinu), mo6y CTBOPUTY HOBE IiIK/IIOYEHHS 1O KapTOrpagivHOro cepBicy, ZOCTYIIHOIO
onmaitH. Kaprorpadiunmit cepsic OpenStreetMap HanexXuTb JO CTAaHAAPTHUX CEPBiciB, TOMY iT0r0
He TMOTPi6HO HamamToByBaTy. [HIII cepBicu MOXKHa OAATKOBO MigKIIOYaT camocTiiiHo. Hampnm-
x1ag, cepBic OpenTopoMap fae 3aMory mifxmoyary map 3 TonorpagiyHoo KapTo y IpoeKT. s
IIbOTO HaTUCHITD IPaBoIo KHONKO Muii Ha MeH1o XYZ Tiles (XYZ Tatinu) na maneni Browser (bpa-
y3ep) i 3 BunagHoro MeHio Bubepitb New Connection (Hose nioxnouents).




" WMS/WMTS
& XVZ Tiles
:_. bing ima MNew Connection...
=" googlei

= minefield Load Connections...
=" OpenStreetMap

=" terrain

Save Connections...

Y BixHi, o Bigkpuerncs, B psanky Name (Hassa), BBeIiTb Ha3BYy HOBOTO ITi JK/TIOUEHHS, HATIPYK/IA]
«TOTIOKapTa», B pAAKy URL BBeniTh: https://tile.opentopomap.org/{z}/{x}/{y}.png i HaTMCcHiTH OK.

() XYZ Connection ey
S

Connection Details

Name |TUI'IUKEI|:ITEI|
e —
URL https://tile.opentopomap.org/{z}/{x}/{y}.png

Authentication

Configurations Basic

Choose or create an authentication configuration

No authentication + C{l—}l

Configurations store encrypted credentials in the QGIS authentication database.

v/ Min. Zoom Level |0 |2

v Max. Zoom Level |18 &
Referer
Tile Resolution Unknown (not scaled) -

‘ 0K ’ Cancel

Y pesynbTari map «TomokapTa» Ma€ BifjoOpasuTicsa B MeHI0 Ha naHeni Browser (bpaysep). Ha-
TVUCHITb IBiui Ha Ha3BY, 100 BiAKPUTHK 11 Y TPOEKTI.

v & XYZ Tiles
=" bing image
=" google image
=" minefields
=" OpenStreetMap
=* terrain

I F TONOKapTa I




6. IlogmBiThca Ha TepuTopito mapKy Ha Tonorpadiunii kapti. IlopiBHaiiTe, YuM BigpisHAETHCA
BimoOpakeHHA Tepuropil Ha TonorpadiuHin kaprti i Ha kapTi OpenStreetMap. OpHi€ro 3 Baxn-
BUX IlepeBar TonorpadiyHux KapT MOPiBHAHO 3 iHIIVMY eIeKTPOHHVMM KapTaMy € Te, IIJ0 BOHU
MicTATh iHpopMalito Ipo penbed, sAKa BifoOpaxkaeTbcs y BUITLALL TOpU30HTaell. [leTanbHime My
POSIJIAHEMO IX B OJHOMY 3 HaCTYIIHUX PO3JiiB.

7. 3aBaHTaXXTe CYIIyTHUKOBY KapTy Ha3eMHOIO ITOKPMBY 3a AaHyuMu Sentinel-2 3a momomororo
EO Browser (a6o Bifkpuiite faHi o i€l MPaKTUYHOI, sIKi MOXKHa 3aBaHTXXUTH 3a TiHKOM https://
drive.google.com/drive/folders/131BgQINsC70FI3F9RkyZt6bp59]9RXUQ).

8. Kapra Ha3eMHOro NOKpUBY OTpMMaHa B pe3y/IbTaTi aBTOMaTMYHOI Knacuikaliii cymyTHUKO-
BOro 3HiMKa Sentinel-2 3a anropurmom, po3po6neHrM €BPONEICbKUM KOCMIYHUM areHTCTBOM, i
HOIIVPIOETHCS K OAVH 3 KaHa/IiB 3HIMKa 3 piBHeM 00po6ienHs L2A. BracHe MOXX/IMBICTD IIBUIKO
K1acugikyBaTy CyyTHUKOBMII 3HIMOK JIJI1 BUSAB/ICHHS TUX YU {HIINX 06 €KTiB 3eMHOI ITOBEpXHi il
aKTya/bHOI iHpopManii mpo MiceBicTh, GopMy Ta IJIOLI Ha3eMHOTO IIOKPUBY € ONHVM 3 HallBaX-
JMBIINX NIPUK/IAJiB 3aCTOCYBAHHSA CYIIyTHUKOBOI 3itoMmKu. Sentinel-2 Scene Classification Map -
1e pe3ynbraT Kaacudikanii 3HiMKa Ha 11 k/1aciB Ha3eMHOTO ITOKPUBY. 3aBaHTAKMMO TaKy KapTy Ha
tepuropito HanionanbHOro npupopgHoro napky «TysmiBcbki nMMaHm».

Otxe, BigkpumiiTe 3a HOIOMOrolo iHTepHeT-Opaysepa moptan EO Browser Ta yBilijite 3a
moromoroo joriHa (aumB. «[HCTpykuilo mmsa 3aBaHTaxeHHA 3HIMKIB B EO Browser» y posgimi
«IHCTpyKIii»). 3HaMAiTh Ha KapTi Tepuropito HamionanbHoro mpumpopgHoro mapky «TysmiBcbki
NMMMaHW». Y MEHIO IOIIYKY 3HIMKiB BUOEpiTh:

o Data source (/Jxepeno danux): Sentinel-2;

o axrtusyiite Advanced search (Poswupenuii nowtyx) i Bubepitb L2A (atmospherically
corrected);

o Max.cloud coverage (Maxcumanvruii xmapHuii nokpus): 0 (111 aHaTi3y Ha3€MHOTO IIOKPUBY
Kpallle BUKOPUCTOBYBATH IIOBHICTIO 6e3XMapHi 3HIMKM B pasi, SKIO He NOTPiOHO LIyKaTH
3HIMKM B )KOPCTKUII YacOBUII IIepiof);

o Time range (Yacosuii nepiod): 2020-05-01 — 2020-06-30.
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Harucnits [Tomryk i y BikHi 3 pe3ynbratamMy NOIIYKY BuOepiTh 3HIMOK 3a 6 yepBH:A 2020 p., Ha-
TucHyBUM Ha Visualize (Bisyanizauis).

& 2020-06-06
® 09:07:46 UTC
&00%

B EPsG4326
00 35TQL

Y MeHIO /1 Ha/laIITYBaHHA BifoOpakeHH: (Bisyasisanil 3HIMKiB) 3HaliTh MeTOf, BifoOpaXkeH-
Hs Scent classification map (Kapma knacugixauii cueHu 3HimMKa), HATUCHITh Ha HBOTO 71 PO3TOPHITDH
BKJIQJIKY 3 OIIVICOM IIbOTO METORY BijoOpaskeHHs.

< @ EO Browser

& Visualization

No Data (Missing data) Scene classification

Cloud shadows
Vegetation
. Not-vegetated
Water
Unclassified

. Cloud medium probability

. Cloud high probability
. Thin cirmus.
. Snow or ice

Y pesynbTari 3HIMOK BijoOPasUTbCA y BUITIAML KapTV Ha3eMHOTO ITOKPUBY, a B OIUCI METORY
BifloOpa)KeHHS MY MOXKEMO IT00AUUTH, AKMM KOJIbOPOM BifOOpa)kaloThCs Pi3Hi KJIacy Ha3eMHOTO
HOKPUBY. Y IIbOMY 3aBJJaHHI HaC IIiKaBUTb 3MiHa 6eperoBoi 30HM, TOMY BaXX/IMBJM € KJIac «BOJa»
(water), 1110 BijoGpa>kaeTbhcsi CUHIM KOIBOPOM, «POCIMHHICTB» (vegetation), 1o BijoOpaXkaeTbcs
3€JIEHUM KOJIbOPOM, i Ha3eMHMII TOKpUB 6e3 pocMHHOCTI (non-vegetated), 10 MO3HaYa€TbCs HA
111 KapTi >)KOBTUM KOJIbOPOM.

0 3anuTaHHA 114 NepeBipKn

Axuit TMII HA3€MHOTO NTOKPUBY IIepeBaXkae
y Me>XXaX TePUTOpil JOCTiI>KeHHA?

3aBaHTaKTe IO KAPTY 3a JoroMoroko incrpymenty B Download image (3asanmancumu 31imox).
KonTekcT: y BikHi /11 3aBaHTa)XKeHH: 3HIMKa Bijkpuiite Bknagky Analytical (Ananimuxa) i Bka-
XKITb:



o Image format (Popmam 306pasxcenns): TIFF;
o Image resolution (IIpocmoposa po3pisnericmo): High (Bucoka);
o Coordinate system (Cucmema xoopouram): WGS 84;
o Layers (Illapu): Scene classification map.
3eepHimov ysazy, 40 3HIMOK ABMOMAMUYHO 00PINEMbCA N0 MeXax Kapmozpa-
piuH020 BiKHA, MoMY nepeod 3a8aHMANEHHAM NePeKOHALIMECS, YU NOBHICI0 HA KAPMi 6MilyeEMbCs

30Ha iHmepecy (6 Ubomy 6UNAOKY — MePUMOPIS HAUIOHATLHO20 NAPKY).

Hatwucuits Download (3asanmanxcumu) i BKaXXiTh IUIAX [yt 30epeXeHHs KapTH.

Basic Analytical High-res print

TIFF (32-bit fioat)
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9. BigkpuiiTe 3aBaHTa)KeHY KapTy Ha3eMHOT0 IIOKpUBY B Ipo€eKTi QGIS, BMKOp1UCTOBYI0UM MEHIO
Browser, i sHamgiTh Miciis, me 6eper03a MiHiA 3MIHMIACA, TOPIBHIOIOYM KapTy Ha3eMHOT'O IIOKPUBY,
OTPUIMaHY 32 JAHVMI CYITy THUKOBOI 3i10MKM y 4yepBHi 2020 p., i 3a gaHuMu ronorpadivHoi KapTu.

10. Hanamryitte mpo30opicTh KapTy Ha3eMHOTO TIOKPUBY, 1106 6Y/I0 BUIHO, SIK 3MIHMINCS MeXi
TUIB Ha3eMHOTO NMOKPMBY. [/ IIbOTO BifKpUIiTe BIACTUBOCTI KapTU Ha3eMHOTO IIOKPUBY (HaTuC-
HYTH ABiui MiBOX0 K/IaBilllelo MuIi Ha map y Tabmuili smMicTy). ¥ BikHi /1A HaTalITyBaHHA B/IaCTH-
BOCTell mapy Bigkpuiite Bknagky Transparency (IIpozopicmv) i nepeTsrHiTh 6iryHOK abo BBeIiTh
3HaueHHA «15» B panky Global opacity (3azanvua nposopicmv), HaTucHITH OK.




Q Layer Properties - 2020-06-06 00_classification map | Transparency x

w Global Opacity
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Rendering Transparency band iNone - |
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Metadata ! p |@|
)
Legend ||_|
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QGIS Server

| stye | L_ox | coancel || appy || me

11. HaxaBumm TakyM 49MHOM 300pa’keHHs, B MO)KeTe I00aYnTy 30HM OOMINIHHSA NMMaHiB:
TOOTO TepuTOPii, IKi Ha KapTi Mo3Ha4YeHi K BOAHI 06°ekTy, B yepBHi 2020 p. Ha KapTi Ha3eMHOTO
IIOKPUBY, OTPMMaHill 3a CyIlyTHMKOBMMM 3HIMKaMM, BXXe He € BofioliMaMu. Takumu tepuropiamu,
30KpeMa, € o3epo-muMaH ComoHe o613y HaceneHoro myHKTy CajioBe i1 03epo-mmMaH XaKugep,
110 ITopsf 3 M. JIumaH.
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8 mabnuyi smicmy), 3nimarouu it Haenpomu wapy «2020 - 06-06...». Bidobpaxamumemuvcs nuude
monokapma.



0 3anuTaHHA 1 NepeBipKu

SAxuit TMII Ha3eMHOTO IOKPMBY Ha TEPUTOPi-
AX, [0 Ha TororpadivHiil KapTi MO3HAYAOTHCS 5K
BOZIHI 00’€KTH, @ HAa JaHNUX CYIyTHUKOBOI 3/110MKI
B)K€ He € TaKuMI B 4epBHi 2020 p.?

Y nosigomnenHi Ha ¢eiicOyk-cropinni HanionanpHoro npupoguoro mapky «TysmiBcbki mima-
Hy» Bif 17 9yepBHA 2020 p. 3a3Ha4aeTbCA: «BIUIMB TOCYXM BiIYy/N i MEIIKAHIIi CiJl, 1[0 MEXYIOTb 3
tepuropieto HanionanbHoro npupopHoro napky “TysnmiBcbki mumann’”. Hapasi cran BogoiiM rpymnm
TysniBcbKuX MMMaHIB € KpUTMYHUM. Uepes BiICYTHICTh Ha/lIeXHOTO BOJOOOMIHY MDX NTMMaHaMU
Ta YopHMM MOpeM i 3aCyXy 3a OCTaHHI POKM IIOIA BOJHOTO A3€pKaja IMMaHiB 3MEHIINIACA IIPU-
0/1M3HO Ha 5 THC. T4, i AUIAHKY CIyTyBaly KOPMOBJMMIY MajiJaHYMKaMy /I KOJIOBOJHMX IITaXiB.
YciM MelIKaHISIM ITaHeTH 3eMJIsl HeoOXifHO f0aTy po 36epekeHHs JOBKI/ULA, pallioHaIbHO BU-
KOPMCTOBYIOUM IIPUPOJIHI PECYPCH, MiIBUILYIOUM POAIOYICTD I'PYHTIB, Ta 3a01a/pKyBaTy eHeprope-
Cypcu I TiATPUMKY IJIaHETAPHOI €KOIOriYHOI PIBHOBATM».

JTanmmadT ocymennx Tepuropiit HanionanpHoro npupopHoro mapky « Tys3miBcbKi mmMaHm»

(imoctpauis B3sATa 3 pecypcy: www.facebook.com/permalink.php?story fbid=328701810802214
4&id=432082570182393& tn =-R)

3a HaBegeHNM HIDKYe QR-KOIOM BM MO>XKeTe ITepeI/IAHY TY BiZle0 BUKOHAHHA IPAKTIYHOI pOOOTIL.




2.2. 3MiHa BEepXHBOI Me3Ki jIicy ripchKoro Macuay
Mapmapocu

Curyanis

OpHiero 3 03HaK KIiMAaTMYHMX 3MiH BBa)XXKalOTh 3MillleHHA YyTOPy BEpXHbOI MeXi /icy B YKpaiH-
cpknx Kapnarax. Iloctynose nifgBuieHHs TeMIepaTypy, 30KpeMa i B ropax, IpU3BOANUTD 10 3Mi-
IeHH: K/IIMaTUYHOI a/IbIIifIChKOI 30HM, Ie TeMIIepaTypa € OFHMUM 3 0OMeXyBa/bHUX PaKTOpPiB 1A
3pOCTaHHs JlepeBHO-4arapHUKoBOI pocMHHOCTI. Taki 3MiHM He BinOyBalOThCs 3a ik 4K [Ba, 4K
HaBiTb 3a JeKi/bKa [JecATKIB pOKiB, TOMy iX BaXXKO 3aikcyBaTu jmiie 3a OIIOMOTO0 CYITy THIKO-
BoI 3itoMky oBepxHi 3emyti. OgHak icTopuyHi TonorpadiyHi KapTy Jal0Th 3MOTY BUABIIATH JOBTO-
CTPOKOBi 3MiHM, 10 BifOy/1Cs HAaBiTh COTHI POKiB TOMY.

3aBgaHHA

[TopmBuTHUCS, SIK 3SMIHMBCS TiICOBMIT TIOKPUB, @ CaMe — BepXHs MeXXa j1icy o6y ropu Ilin Isan
MapmapocpKnil 3a JOIOMOTOo TomorpadiyHux KapT, CTBOpeHNX Ha movyarky XX cT. B ABCTpO-
Yropcpkiii iMnepii, 1o CKIaly AAKOI Ha TOV 9ac HajleXKaB PErioH JOCIi)KEeHHS.

ANropuT™M BUKOHAaHHA 3aBJaHHA:

1. 3aBaHTOXNUTN TonorpadiyHy KapTy rmoyarky XX cT. Ha Teputopito gocmimkenss (https://drive.
google.com/drive/folders/levecAx261Gln 1M1w5cKgCNhZNwvUvVI ).

2. BexTopusyBartu Mexi anpniiicbKoi 30HY (TOOTO 30HY, [ie IPOXOAUTD BEpXHs MexXKa JIiCy) B pa-
yioHi ropu Ilin IBan Mapmapocbkuii 3a TornorpadivHoio KapToro.

3. BigkpuTy y IpO€KTi map i3 CyIyTHMKOBOIO 3/I0MKOIO 3 BIICOKOIO IIPOCTOPOBOI0 PO3Pi3HEHI-
CTIO 1 MOPIBHATH, AK 3MIHUIMCA MEXI JIICOBOrO MacuBy 3a MainKe 100 pokiB.

IToxpokoBa iHCTpYKLis:

1. Bigxpmitre mporpamy QGIS Desktop 3.10.3 with GRASS 7.8.2 i cTBOpiTb HOBUII IPOEKT.

2. 3aBaHTaXTe ToorpadivHy KapTy movarky XX cT. Ha TEPUTOPIIO JOCTiIKeHH. IcHye ieKinbka
OHJIAJH-PeCypCiB 3 BiIKpUTUMU iCTOpMYHUMM TOOrpagiyHMMI KapTaMy, 3 AKUX MOXKHA Bi/TbHO
3aBaHTOKUTH KapTy 3 reorpadivnoo npus’saskoio (y ¢popmarax geotiff abo geojpg), 3okpema Ha
TepUTOPit0 ABCTpO-YropchbKoi iMnepii, Jo K01 Haje)Kajia yacTyHa Cy4acHOl YKpainu. Taki kapTu
MO>KHa Bifjpa3y BiIKpUTU y IIPOEKTi i mopiBHIOBATYM 3 iHIIMMY KapTOrpadidyHMMM IIapaMu JaHMX.
Hanpuxnag, caitt www.oldmapsonline.org/ fae MOXXIMBICTb 3HaiITH MOTpiOHe Miclie Ha KapTi Ta
Heper/IAHYTH 1 3aBaHTKNUTU HAasABHI B KaTajo3i icropmyHi kapty pisHMX Macumrtabis. [lna Toro
{00 BUABKUTYU 3MiHY BepXHbOI MeXi JIiCy, HaM MOTPiOHO BMKOPMCTOBYBATU KAapTH 3 JIOCTATHIM
piBHeM gmerarmisanii, 3okpema 1:50 000 i 6inpmmit. 3HalAeMo KapTy Ha Tepuropito ropu Ilin IBan
Mapmopocpkuii 3 Mmacturadom 1:20 000 i pokom Bupanus 1940. 1714 11bOro BY MO>KeTe CKOPUCTATICS
intepdericom caiita www.oldmapsonline.org/ abo 3aBaHTaXUTU 3a LM JIIHKOM 0e3I0CepeTHbO
http://igrek.amzp.pl/details.php?id=11789222, ne moTpi6HO HATMCHYTY HA IepliIe ITOKIMKAHHS (Ha

KapTy) i BKa3aTy LUIAX /I 3aBaHTAKEHHs. Y pe3y/IbTaTi BU Ma€Te OTPUMATY TeONPUB’ A3aHY KapTy.
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Intepderic Bebmmarpopmm «Mapstser» — 11e karanor Kaprorpadiunux mMatepianis y undppoBomy
dbopmarti /11 HeKOMepIiTHOro BUKOpUCTaHHA (OK/IMKaHHA Ha pecypc: http://igrek.amzp.pl/).

3. Ilic/a 3aBaHTaXKeHHA KapTy BiffkpuiiTe 1i y mpoekTi i 3HaiziTe ropy Ilin IBan (Pop Ivan).
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@ 3anuTaHHA /1 NepeBipKu

SIxa Bucota ropu Ilin IBaH Ha Tonorpadivnii kapTi?
3Haitnite y Bikinepii cropinky npo ropy Ilin IBan (Map-
Mapoll) i MOAMBITbCA, UM PI3HUTHCA BIUCOTA, BKa3aHa
y it cTaTTi? KO TaK, TO AK BU raJja€Te, YOMy?

4. CTBOpiTH HOBMII ITOJIITOHAIBHMIT BEKTOPHMIL AP /1A BeKTOpM3allii a/bnilicbkoi 30HM (TOOTO
30HI, Jie IPOXOAUTb BePXHs Mexxa nmicy). Ha maHeni incTpymenTiB Bubepits '+ New shapefile layer
(Hosuii wieiin-¢atin wiap). Y BikHi, 110 BinkpueTbcs, 611 nons File name (Hassa atiny) HaTUCHITD



Ha IHCTpyMEHT

-|, 106 3HANITV NOTPiOHY MAIIKY, B Ky OyzieTe 30epiraTyt HOBUIT BEKTOPHMII IIap 3

BUJliTeHrMY pyOKamu. BKaxXiTh 1010 Ha3By, HapuKIaz «grass1940», i HatucHiTh Save (36epeemu).

Hassy memamuutozo wapy mpeba skasysamu namuHuyero i 6e3 3acmocy8anHs 00-
0amKoBUX CUMB0JII6, OCKINbKU NPU 3ACIOCYB8AHHT 0eSIKUX THCIPYMEHINIB MONYMb BUHUKANU NOMUTIKU
uepe3 HA38Y aiinie Kupunuyero (e Maxkox: crmocyemvcs HA36 NANoK, oe 6u 36epieacme poboui daiinu).

" o
o LS @ &
o -
=T 1
Q-
i o -
Lo urr
Casrvarry 13 Polpgan
; Moot 1332 paf catdfond Ak, . e [+ v
Tpac 4 PO Jacracynam J153 2 o i —
7 Mpaca s potora sacrocynsms (53 4 | P - W o
cEoTa ATRD socyed! e Pkl
oy e
1) Posiom ARNEHTIITHIZ- LD
¥ Cououten Besesp Kyiwa 03062020p0r | Tie | si<Ted doin
© Crigoumen Betisop K S3062000040 | (g 20 Fraciaa
¢ Do
i
e
«mwY L R P
v I POOT 26K 3302 Pop huan 19040 chartathed-268 e Tree Lerggh Precsn
id Witager 0

N TS, P
G seve Layer

-

D= | Nowloha & -

i Dociments

» wusic

- et

£ Ficneras

& vices [EE

¢ ACTED Ulraine (11921 625835 (2

o Hetwnrc

Fila rame [ grasst 8

Save v hypes (£S5 Shagerae {"shp *SHP)

A Hide Folders

e
W -
g

Hani B fianoroBoMy BikHi Jyis CTBOpeHHs Liein-dariny B noni Geometry type (Tun ceomempii) 3
BUIIAJTHOTO CIUCKY BUOepithb Polygon (Ilonizon), 60 nys BifoOpakeHHs JIiCOBOr0 MacuBY Ha KapTi

BaX/MBI popMma i rmroma.

ITiy monem reometpii € 1je OfMH BUIIQJ{HUI CIIMCOK 3 Ha3BaMy KapTorpadiuHux MpOEKIili, 1o-
TpibHO itoro poskputu i Bubpatu npoexuito WGS 84 / UTM zone 35N. Y BUIIaIHOMY MEHIO IIpO-
€KIiNl BifOOpa)kaloTbcsl HAMOIbII Y)KMBaHI KOPUCTYBadeM IPOrpaMy MPOEKIi — AKIo By e ii
He BKasyBa/Ii, TO BOHA MO)Ke OyTH BICYTHs y CIUCKY. Y TAKOMY pasi HOTPIGHO HATUCHYTH Ha
11 y BiKHI, 1110 BiIKpyeTbcs, y BepxHboMy paaKy Filter (Qinomp) nanmcatn: WGS 84/ UTM zone 35N.
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Y pesynbrarti 114 poeK1is Bitobpasutbes y BikHi Coordinate Reference System (Cucmema xoop-
ounam), motpibHo ii Bubpatu i HatucHytu Ok.
Hani y BikHi 11 cTBOpeHHS BeKTOpHOro mapy norpioxo Harucuytu Ok, i HOBMiT Imap Mae Bif-

KPUTUCSA Y IPOEKTI.

() New Shapefile Layer X
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5. Tenep mopuBMMOCA Ha KapTy i 3HaliieMo, K II03HAYa€TbCA Ha Hiil Mexxa nmicy. Ha 1iit cepii
ICTOPMYHUX aBCTPO-YIOPChKUX KaPT BUKOPUCTOBYIOTHCS TaKi IIO3HAYKN:
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6. PeparyBanHs BekTOpHMX InapiB y mporpami QGIS BinbyBaerbcs 3a JOIIOMOrO0 CTaHAAPTHNX
iHCTPYMEHTIB, a TaKOX 3a JJOIIOMOIOI0 IaHe/Ii JONATKOBUX iHCTPYMEHTIB. 3a 3aMOBYYBAHHAM LI
IIaHeJIb He BiToOpa’kaeTbCsA y BEpXHbOMY MEHIO iHCTPYMEHTIB, TOMY /I II0YaTKy MOTpi6HO i Bifi-
KPUTH.

7. OT>Ke, /I MOYATKY MOTPiOHO aKTMBI3yBaTM PeXNUM pefaryBaHHSA BEeKTOPHMX Imapis. s
IIbOTO B TabnuIi 3MicTy BuOepiTh 1Iap, ssKuit MoTpibHO peparysaryu (B HAIIOMY BUIIAZIKY Iie LIap
«grass1940»), HAaTUCHYBIIY Ha HHOTO JIiBOIO KJIaBilllel0 MUIII, ic/IA IIbOTO HATUCHITD Ha iHCTPY-
meHT |/ Toggle Editing (Ilepemxnymu pexcum pedazysarnis). IKOHKYM iHCTpyMeHTIB BifjoOpaska-
I0TbCSA CipMM KOJIbOPOM, TOMY IO CIIOYATKy BOHY He aKTVBHI. 114 maHenb ckmafaeTbes 3 6araTbox
KOPUCHMX IHCTPYMEHTIB, ajie [JIA IIOYaTKy IOTPiOHO 3HATM TOJIOBHE — AK IIOYATM i 3aKiHUMTH
OKpeC/IeHHs IOJIirOHa.

Bu Mo>keTe mo6aunTy, 110 Mic/Is BKIIOYEHHS PeXXUMY pPelaryBaHHs HU3Ka iHCTPYMEHTIB ovaja
BiffoOpakaTycsa KONMbOPOBMMY iKOHKaMy, TOOTO BOHY cTamy akTvBHUMU. OIMH 3 HUX — Iie iHCTpy-
MeHT 115 o poBysanns nonironis “% Add Polygon Feature (JJodamu 6ido6padxcerst nonizona).
Bubepitb yioro i MOYHITH OKpec/IeHHs MeXXi anbIilicbKol 30HM (3aKiHYeHH JIiCY).
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(2 Ceigoursa_Bebinap_Kyumi =
3

4

Layers mE
« A xY E-F 2O

¥ = PDdT 20K 3382 Pop Ivan 1940 &

[TepemimyBaTy KapTy IIifi Yac BeKTOpuU3allil BU MOXKeTe, 3aTMCHYBIIY KOJIIIAaTKO My, abo 3a
IOIIOMOTOI0 K/IaBilll TiBOPYY/TIpaBOPYY/yBepX/yHU3 Ha KIaBiaTypi. YCI0 MeXy a/lbIiliChbKOi 30HI
MO>KHa BEKTOPM3YBaT) OJHUM IOTIrOHOM. 3MiHIOBaTM MacIITa® KapTy IIiJ 4ac pefaryBaHHS BU
MO>KeTe TaKOXX 3a JOTIOMOTOI0 KOJIIaTKa MUIII. 3BepXY i BHM3Y KapTy MeXa JIiCy pO3pUBA€ETHCA, Y
IIbOMY IIPUKJIaJii BU MOXKeTe IIPOCTO IPOBECTH JIiHiI0 10 BepXHill MeXi KapTu i mpooBKuTy onnd-
POBYBaHH, K Ha PUCYHKY HIDKYE.
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ARY OBFLAPP H . BEEQ & -H-a-RESW & 0.
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{Ealici

FSIOHAK CEMiHADIE 3 acHa
31T 3a kBiTeHb 2020 Tom
Jaim_KyumaT/_2020-02.x1s:
FaiT_Kyuma T _2020-03.xls;
Jair_KyumaTh_2020-04.xis]
3miT_KyumaTA_2020-05.xls]
I8iT_KyumaT_2020- 051
CuirroBanHa (Exa-norara
NociSHug G332 pdl
ModiGrus 4332 pof
Mpakmuna pofiora 3actog
TIpaKTHYH3 pooTa 3acT0¢
MpakTaura-pobata_ATPO
TMoakmuna-pobata AP,
Pobomd MAH-20200324T0
Ceigourao_BeGinap. Kyuw,

Csi,gou!ao_sesi'-iap_Kyuu.:- #
vt

wiE
@3 @O

40 ~
OK_3382 Pop_lvan_1940 ¢

R~

1106 3aBepinTy O1MppOBYBAHH, HATMCHITH IPABOI0 KJIaBilller0 MU, I Y BiKHi, 110 3’IBUTbCS,
HaTtuCHITH OK.

arass1940 - Feature Attributes n
Actions
id [NULL |
| oK | Cancel

Hani HatucHith Ha incTpyment £} Save (36epeemu), a micna mporo — V4 Toggle Editing (Ile-
pemkHymu pexcum pedazysanns). Y pasi, AKio mepen Bubopom i€l GyHKIil He 6yI0 36epeskeHo
3MiHU IO pefjaryBaHHs, 3 ABUTHCS BIKHO i3 3aIIMTOM IIpo 30epeXkeHHs pefjaroBanux fanux. Haruc-
HiTb Ha Save (36epeemu), IKIIO BU X04ueTe 30eperTn yci 3MiHmL.

Y pesynbraTi Ma€ 6yTy CTBOPEHO TaKuil BEKTOPHMII LIap, sIK Ha PUCYHKY HIDKYE.
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Browser ]
LET®O
@ Oracle 2
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G WMS/WMTS

™ bing image
= google image
= mineficlds
+* OpenStreetMap
= terrain
" nySniuna kanaciposa kapTa
= tonokapTa
@ wes
&) WS
@ ows
@ ArcGishMapServer
& ArcGisFeatureServer
3¢ Geohode
] I 0
Layers
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1. Tenep migKII0YMMO IIAP i3 CYyYaCHOO CYIYTHUKOBOIO 3/10MKOIO 3 BUCOKOIO ITPOCTOPOBOIO PO3-

PiSHEHICTIO [Is1 TOTO, 1106 MOAMBUTHUCS, SIK 3MiHUIACS MeXKa micy. Ing 1poro HaTMCHITDH NPaBOIO
kaBimero Myt Ha MeH1o XYZ Tiles (XYZ Tatinu) na naneni Browser (bpay3sep) i 3 BUIIaJHOTO MEHIO
Bubepits New Connection (Hose nioxnouenns).

&% WMS/WMTS
XYZ Tiles
=" bingima
=" googlei

= minefield Load Connections...
=" OpenStrestMap

=" terrain

New Connection...

Save Connections...

Y BikHi, mo BigKpuerbcs, B psAnky Name (Hassa) BBefiTb HasBy HOBOIO IIiJK/IIOYEHHS,

Hanpukaag «bing image», y pamky URL Baemith: http://ecn.t3.tiles.virtualearth.net/tiles/a{q}.
jpeg?g=1 i HaTuCHiTDL OK.




() XYZ Connection X

Connection Details

MName hing image
URL htt :[[ecn.t3.tiles.virtualearth. net/tiles/a{

Authentication

Configurations Basic

Choose or create an authentication configuration

Mo authentication + CLIL_-]J

Configurations store encrypted credentials in the QGIS authentication database.

s,

| Min. Zoom Level |0
il

v Max. Zoom Level |20 |%

Referer

Tile Resolution Unknown (not scaled) -

| oK | Cancel

Hosuit map bing image 3’aButbca y nepeniky menio XYZ Tiles (XYZ Taiinu) Ha naneni Browser
(bpaysep), nBidi HATUCHITH Ha HPOTO MPABOIO KJ/IABIIIeI0 MU, 00 TOATH Y IPOEKT.

1. [lepeTArnHitTh BeKTOpHMIT Iap «grass1940» y Tabmuii 3MiCTy Tak, 106 BiH OYB IepLINM Y Iie-
permiKy mapiB i He epeKpUBaBCs IHIIMMM MIapaMy, i 3po0iTh I10ro HaNiBIIPO3OPUM 3a JOIIOMOTOI0
BikHa Properties / Symbology (Bnacmusocmi / Cumsonika,).




b RN o (R, ) T ! lifaca b ™ | S S

| Q Layer Properties - grass1940 | Symbology X
Q | = single symbol - i F
I simple fill -
Q’ Symbology v
abe |
=
" Unit | Millimeters — - | l
E d Dpnui‘n’y. 3 ;;.
Color | Y
- i
=] |
==
= |
2=
1. Favorites a v |8
g e
// \\ -
5 2 { .n‘.;:"u_l
- gradient plasma gray 3 fill hashed black / hashed black\, - =
: !Save S',rmbol...l |Advanced v| :
~
| oK cancel || apply || Help ! /
; —— —— N~ Y —— e S
1 = = Y | ] t i 1l

Y pesynbrari Mae 6yTy OFHOYACHO BUIHO i CYIyTHUKOBMUII 3HIMOK, i KOHTYP MeXi a/IbIiiichbKol
30HI.
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B8 ez
@ WS/ WTS
| = & X7 Tiles
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™ OpenStreetMap
B terrain
5 nyBniusa kanacTposa kapTa
= tonokapra
& wis
45 WS
@ ows
& ArcGisMapSenver
& ArcGisFeatreSenver
*GecNoﬂe ) -
£l i
Layers EE
A -BAO
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0 3anuTaHHA 1 HepeBipKn

IIpoaHnamnisyiiTe, 4 € 3MillleHHA BEPXHbOI
Mexi sticy. UYn piBHOMIpHO BinOyBa€eThCs 3Mi-
IIIEHHA Bropy JicoBOro Macusy? fIk Bu Jyma-
€Te, YOMY TaK?

3a HIVDKYE€HABECHM QR—KOJIOM B MOJXKXETE ITIOJUBUTUCA Bi}IeO BIMKOHAaHHA HpaKTM‘{HOI.




3. Komb6iHalia KaHaJIiB — BUABJIIEHHSA
CIIEKTPAaJIBHMUX 0COO6JIMBOCTEM 006’EKTIB

3.1. Bunginenna mesKi TponiyHoro nicy Ha ropi JIiko 8 Mo3zam6iky

Curyanis

Hapsopi XXI cr. i, HanleBHO, KO>KeH 3 Bac yIIeBHEHNIA, 1IJ0 eroxa reorpadivHux BifKpUTTIB yxe
JABHO MMHYJIA, y CBIiTi B)Xe JaBHO i BCe JOCIiIpKeHO. I cripaBii — gy>kKe Ma/oiIMOBipHO, 110 IO
3MOXKYTb 3HAJITV TePUTOPIlo, sika 6 He Oy/a mepekonaHa 6yabjo3epamMy, He TOCTPaK/asa Bij BOI-
HIO, He eKCIUTyaTyBaacA 6 A/ Bufo0yTKy KOPMCHMX KOIIa/INH, BUPYOKM Ticy abo He 6yia 6 mpocTo
3acmivena. IIpore HaBecHi 2018 p. mpocmigHuk 3 Yenbcy, HaykoBenb [Dxynian beitnicc ouonus xo-
MaHJy 3 28 ocib, sika BupyumIa B ekcrieguiiiio Ha ropy Jliko B Mosamo6ik. 115 ropa mae npakTud-
HO BepPTVKA/IbHI HENIPUCTYIIHI CXVJIY, @ JIiC Ha ii BepIuyHi abCOMIOTHO i30/IbOBaHMIT BiJ] JIIOICHKOTO
BIUIMBY. HaykoBelib 3po6uB cBo€ reorpadiute BifKpUTTs — 3HAIIOB IPUXOBAHMII BiJj IIOICHKOTO
OKa JIiCOBMII MacKB, BUBYAIOYY CYITyTHUKOBI 3HiIMKM B Google [Tnanera 3emns.!

3aBgaHHA

3a JIOIIOMOT0I0 CYITy THMKOBOTO 3HIMKa BU3HAUUTY, SIKMIT TUII JTicy pocTe Ha ropi Jliko (Mosam-
6ik), o6paxyBary IpMOMN3HY IUIONLY /iCYy Ha TOPi /i OLIHNTY BapTiCTh €KOCUCTEMHMX MOCTYT, AKi
BiH HaJla€ peTioHy.

ANTOpUTM BUKOHAHHSA 3aBJAHHA:

1. YBimkny M nnarin QuickMapServices Ta 3aBanTaxxutu kapty OpenTopoMap.

2. BukoHaTy CMHTE3 KaHa/liB Yy IPUPOJHUX KOTbOPaX.

3. 36eperTu B 3aKIaKax OIAHKY KapTu 6inst ropu Jliko.

4. Buxonaru cuHres3 KaHani B12, BSA, B04 (SWIR, Vegetation Red Edge, Red).

5. BumipsaTy mromy nicy Ha ropi, BUKOpUCTOBY0uM iHCTpyMeHT Measure (Bumipu).

6. ITopaxyBaTu €eKOCMCTEMHI ITOCITYTY Li€l AUIAHKY JIiCY.

IToxpokoBa iHCTpyKIis

1. JlaHi 10 mpakTMYHOI MOYKHA 3aBaHTKNUTYU 3a IMOK/IMKAHHAM: https://drive.google.com/drive/
folders/18H mPMIWMG6cEtK2vHVFEsdlcztvHv-fvm a6o camocriiiio 3a gornomororo nporpamu EO
Browser (suimok Sentinel-2a 3a 12 nucronaga 2019 p. repuropii ropu Jliko B Mo3am6iky).

2. Cama Ha3Ba manku 3HiMKka Sentinel y>xe nsikae, ajpke MicTuTh gyxe 6araro nudp i 6yks, sxi,
Ha IIEepIINII TOTTIAJ, 30BCIM He 3p03yMisi Ta ckmafHi. ITpoTe Ha prcyHKy HIDKYe IIOKa3aHoO, AK BU
MO>KeTe 3pO3YMiTH, 10 caMe 3aIIN(ppPOBaHO B I[bOMY TAEMHIYOMY KOAi, 60 Bci mpoxykTu Sentinel-2
OTPUMYIOTb HalIMEHYBaHHS 3a CXOXKOI0 IHCTPYKIIi€lo, 1106 3 Ha3BM MOXKHA OY/I0 [i3HATUCA CYITyT-
HIIK, JJaTy 3HIMaHHS, BICOTY OpOiTI TOLO.

laeHTndikauiinmi [ara nouarky BigHocHWit Homep

T, ; [ara kiHyesoro
Homep micil (S2A \ abopy paHux | opbitu (R001 - R143]__I npody
1828) G —e———— oy
— ~ L —
N N Y/ =

MMM _MSIXXX_YYYYMMDDHHMMSS Nxxyy ROOO_Txxxxx_<ProductDiscriminator> SAFE

- _.-_-:'.’-'-’- . f.‘ - ‘,;—’
. s - r ~ , /1 = —
MSILAC nosxauae piseHs Bazoswil pisess Homep Taiina W Dopmat NPOAYKTY
npoaykry Level-1C / oOpoBm PDGS (CranpaptHii
MSIL2A no3Hauae piseHs (wanpuknag, N0204) T —— apxieHui hopmar
npoaykry Level-2A - Ana Eaponu)

' URL: www.theguardian.com/world/2018/jun/17/mozambique-mount-lico-rainforest-new-species
URL: www.theverge.com/2018/8/28/17770988/google-earth-mount-lico-discovery-secret-mozambique-rainforest-expedition



0 3anuTaHHA A4 NepeBipKnu

Posumpyiite HasBy mamkm CyIyTHMKOBOTO
3HiMKa Sentinel, skuit Myt 6yzieMO BUKOPUCTOBYBATH
y IbOMY 3aBJjaHHi

BaxMBo 3asHauMTy, IO OTPMMaHMII apxXiB 3HiMKa Sentinel-2 micTuTh 6Garato mamox Ta cy-
IPOBiIHMX JaHNUX, @ CaMi KaHa/IM, 3 AKUMU MM Oy/ieMO IIpaIffoBaTy, MIiCTATbCA y BK/IAZIEHIN mamnii
«IMG_DATA» (y popmari jpg). lllnax mo i€l manku npexcraBieHnil Ha pUCYHKY HIDKYe.

v | | [S24_MSIL1C_20190910T085551_N0208_ROO7_ T26UUA_20190910T110237]
v || [524_MSIL1C_20190810TD85551_N0208_ROD7_T36UUA_20190810T110237, SAFE]
[AUX_DATA]
» | | [DATASTRIP]
v | [GRANULE]
v || [L1C_T36UUA_AD22026_20190910T085851]

= ]
( g [|MG_DAT§L)_

[HTML]
[rep_info]

SIK11o BaM LIiKaBO [ji3HATMCA, HABilO iHIITi ITATIKY i 1[0 B HUX MiICTUTBCH, TO PEKOMEHAYEMO IIOYNTATHI
Sentinel-2 User Handbook (c. 60) 3a moknukanusM: https://earth.esa.int/documents/247904/685211/
Sentinel-2 User Handbook.

CrnopiBaemocs, 110 IIpy BUKOHAHHI NONepeNHiX 3aB/laHb CKIAHOLIIB He BUHUKIIO i BI BCe X
BifjHaIIM NOTPi6HY manky. OToXx po3noynHaeMo npaktuyny B QGIS.

3. Bigkpuiite nporpamy QGIS i ctBopiTh HOBUIT poekT. [lepekoHariTecs, 0 y MIPOEKTI Bifi-
Kputo nanenb Browser (bpaysep), nanens Layers (Tabnuys smicmy) i nanens Spatial Bookmarks
(ITanenv npocmoposux 3axnadox). SIkio ix Hemae, To MOTPiIOHO BUOPATH Y BEPXHBOMY T'OTIOBHO-
My MeHI0 View (Buenso) > Panels (Ilaneni) i moctaBuTy BigMiTKy 6inst Browser, Layers Ta Spatial
Bookmarks.




Lgyer 3Settings Plugins

Vector Raster Database Web

o) New Map View
- Mew 3D Map View

'_{}Pan Map

&%+ Pan Map to Selection

#® ZoomIn

}'f Zoom Cut

|dentify Features

Measure

2 Seatistical Summary

T2 Zoom Full

|7 Zoom te Layer

Zoom to Selection
¢ Zoom Last

Zoom Mext

Ctrl+M
Ctrl+Shift+M

Ctri+Al++

Ctrl+Alt+-

Ctrl+Shift+

Ctrl+Shift+F

Ctri+]

‘}'@: Zoom to Mative Resolution (100%)

&

Decorations
Preview Mode
Show Map Tips

" Mew Bookmark...

|7 Show Bookmarks

% Refresh

@ Snow All Layers

Hide All Layers

‘@, Show Selected Layers

. Hide Selected Layers
Hide Deselected Layers

Toolbars

Toggle Full Screen Mode
Toggle Panel Visibility
Togale Map Only

Ctrl+B
Ctrl+Shift+8
F5
Ctrl+5Shift+U
Ctrl+Shift+H

F11
Ctrl+ Tab
Ctrl+5hift+Tab

F jloye

H B2 0,010000

SCP  Processing Help

I3 I

I

9
B or

Advanced Digitizing
|| Browser
| Browser (2)
GPS Information

Layer Order

ite (CrlH)

2

i 21989124,3741733¢ | W 2 56219

KaxeTbcs y Bknaaui Installed (Bcmanosneni).

_Layer Styling
-_f_ Layers
! Log Messages
Overview
V| Processing Toolbox
Results Viewer
SCP Dock
€0} Search QMS

Q?_:__gp;i zl Bookma rED

ITepmmm kpokoM Mu rofamo arin QuickMapServices, 1y 11bOro 06epiTh Y BEepXHbOMY I'O/IOB-
HoMmy MeHI0 Plugins (IInazinu) - Manage and Instal Plugins... (Ynpaeninnsa ma incmansayis nnaei-
Hi6...) — Bknajka Not installed (He incmanvosani). Y psAAKy IOIIYKY ITOYMHAlTe HAOMpPATI HAa3BY
miarina «QuickMapServices», a6o mpocto «QMS», i BiH aBTOMaTHYHO IOKAXXETbCS B IEPEIIiKy B
HIDKHII 9acTyHi BikHa. O6epiTh 110T0 3 NepetiKy, HATUCHYBIIN JIiBOIO K/IaBilllelo MM, — aBTOMa-
TUYHO 3aBaHTAXKNUTHCS KOPOTKa iH(OpMaIlis po IUIariH, 3 KO0 BAPTO O3HAMIOMUTHUCS, HATUCHY TH
Install Plugin (Bcmanosumu nnaein) Ta 3aKpUTH fianorose BikHo. ITic/ig BcTaHOB/IEHHS IIIATiH 1TO-




Q Plugins | Not instalied (678) X

al

QuickMapServices

QuickMapServices u

Collection of easy to add basemaps

Convenient list of services + search for finding datasets and
basemaps. Please contribute new services via
http://gms.nextgis.com! Built by NextGIS.

T 820 rating vote({s), 1799804 downloads

Tags wfs, wms, openstreetmap, osm, service,
tms, gecjson, internet, gms, basemap
More info homepage bug bracker code
repository
Author NextGIS
Available version 0.19 11.1

4 | 0

Upgrade All (Install F'bgin, |

Close Help

Teniep QuickMapServices 6yne mictutics y Bepxabomy MeH0 Web (Be6), a TakoX JJOZaRyThCs
HOBI KHOIIKY Ha MaHe/b iHCTpyMeHTiB @ @@ . Hatucuitb Search QMS (ITowiyxk), AK10 BOHA y Bac
1je He BBIMKHYTA, i B po6ode BikHO QGIS nopmactbcsa HoBa manennb. Ha 11iit maHeni B pAAKy HOIIYKy
BBefiTh « Topomap», a y cimcky, skuii Bifkpuerbcs, 06epitb OpenTopoMap ta natucHits Add (/]o-
damu). Y pesynbraTi TonorpadiuyHa KapTa CBiTy JOFACTHCS Y BAll IPOEKT K HOBUI IIap.

@ *Unfitied Project - OG5 - o X
Project Edit View Layer Setings Plugine Vector Raster Databaze Web Mesh SCP Precessing  Help
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ResitsViewer | 5CPDock  Browser | Layers i 2 _.‘;"-"?—"". ~r Jjﬁ{\ .
Spatial Bookmark Manager 3 7 “J o | S s gt recort soben L
Aume f ( = {
Mame - Group hin yMin [ P l) f #
D A-Ule $1B237T 605700 3046094, / 3 V. { Erash gpedata for your project
- - - # f
F Lica . 962797, 043800 M-ﬁ-“:“'v 4 H ( Search QM5 | Processng Tookex

4. HactynHMM KpoKoM Oyfie CMHTe3 KaHaliB, TOOTO 3’€JHAaHHs YOPHO-Oi/INX KaHAIB CYIyTHU-
KOBOTO 3HIMKa B OJJHe KO/IbOpOBe 300pakeHH:A. HaTucHITh y BepXHbOMY MeHIo Ha Raster (Pacmp)
i posropHiTh Bkiagky Miscellaneous (Piste) > Merge (3numms).




Database Web Mesh SCP  Processing Help

'.E"-_RasterCalcuIatDr... &, = = v B I.;f‘.-
Align Rasters...

tt Geareferencer...

Analysis » 110000 ;:'M= &0 :m wo 3
Prc:jgcticrns b
¥ Build Virtual Raster...
Extraction ¥ | & Raster Information..,
Conversion ¥

W, Build Overviews (Pyramids)..

5 Tile Index...

Bimkpuerbcs BiKHO [/1s1 CMHTe3y KaHaliB, Y AKOMY B pAAKy Input Layers (Bxioni wiapu) motpibHO
BKa3aTy KaHa/y, sKi xouete 06 egHaTHL. [I/1s1 11bOr0 HEOOXiTHO HATUCHYTY HA iKOHKY |- | TIOpSK 3 psA-
koM Input Layers (Bxioni wapu), y Bikui Multiple selection (Mroxcunna éubipxa) HatucHy T Ha Add
files (lJooamu gaiinu), SHANTH NAIKY, Ae 30epexeHi KaHa/M 3HIMKa, i BUOpaTy MoTpibHi KaHam.

Parameters | Log

T i m - = v"“

Grab pseudocolor table from first layer

!Q Multiple selection ]

Place each input fle into a separate band

Output data type Lico_12-8a-4 [EPSG:32737] Select Al
i 1 OpenTopoMap [EP5G:3857] - 7
| Float32 lico_natural [EPSG:32737] Clear Selection ¥
P Advanced parameters Toagle Selech
Merged = —
r - - Add File(s)..
[Save to temporary fie] o
Add Directory...
v Open output file after running algorithm
GDAL/OGR console cal oK
python3 -m gdal_merge -ot Float32 -of GTiff < Cancel 170e/
51810541e30642388CC52576Z2182CB/O0UTPL , . 1. orsiim s smmemim amimmim o o o s gt s
processing_eeaeb11334a1422b8377b578ad98a 70e/b727c 1b0da454241aaf1578f fca9fe 39 /mergelnputiles. bet
0% Cancel
Run as Batch Process... [ Run Close Help

5. CTBOpPMMO CIIOYAaTKy 300pa>keHHs y IPUPOJHMX KOIbOPaX, BUKOPUCTOBYIOUM KaHamyu B04,
B03, B02 y manmi «IMG_DATA» B apxiBi Sentinel. OpHieto 3 BinminHOCTelI apxiBy Sentinel piBus 2a
Bift iHmMX piBHIB 06p06KMU € Te, o B maniyi «IMG_DATA» Bci kaHanu HofizeHi 3a IPOCTOPOBOIO
PO3PiSHEHICTIO Ha TP MIAIIKY: B IEPILiil MICTATbCA BCi KaHamu, AKi MaoTh 10 M, y gpyrin — 20 M,
a B Tperiit — 60 M. Kananu B04, B03 ta B02 mictaTbca B mepiii manui «R10m».

Bubparu ofpasy Tpu KaHamM MOXKHA, yTpyuMmytoun knasimy «Shift» a6o «Ctrl» Ha xmaBiarypi.
ITicna nporo norpibHo HatucHyTH Ha Open (Biokpumu), i BubpaHi 306pa>keHHs 3aBaHTAXKATbCA ¥
BikHO Multiple selection (Mnoxunna éubipxa). Baxxmuso BuOparty KaHamyu came B Takiit IOCIiOB-
HocTi: R (red - yepBonmit — B04), G (green — 3enenuii — B03) ta B (blue - cuniit — B02). Tomy no-
TpiOHO IepeTATHYTYU KaHa/IuU TaK, 106 BoHM Oyau B nocnigoBHocti B04, B03, B02, i Hatucuytn Ok.



(2} Multiple selection >

Select all

112T075015/1MG_DATA/TITLCC_20191112T073141] BO4,jp2
112T075015/IMG_DATA/TITLCC_20191112T073141) B03,jp2| | Clear Selection
112T075015/IMG_DATA/TI7LCC_20191112T073141| BO2.jp2

Togale Selection
Add File(s)...
Add Directory...
ook

b Cancel

Y pesynbrati y BikHi Merge (3numms) B panky Input layers (Bxioni wiapu) mOKa>keTbcsl Kib-
KicTh BUOpaHMX KaHasIiB (To6TO 3). [Jami noTpibHO mocTaBuTH BigMiTKY nopsx 3 psakom Place each
input file into a separate band (36epeemu Kosxcer 6xionuti paiin ax okpemuti kanan). Panox Merged
(Cunmeso6anuii) 3aMMIINMO IyCTUM — TMM CaMMM MM CTBOPIOEMO TMMYACOBUIT (aii, AKuii 6yme
30epiraTics He Ha KOMIT I0Tepi, a TI/IbKY B IIbOMY IIPOEKTI, Ta HaTUCKaeMo Run (3anycmumu).

() Merge %

Parameters | Log

Input layers

Grab pseudocolor table from first layer
E\D’ace each input file into a separate band
Cutput data type
Float32
p Advanced parameters
Merged
|, to temporary -'|.;.}|
v | Open output file after running algorithm
GDALJOGR. consale call

python3 -m gdal_merge -separate -ot Float32 -of GTiff -0 C:\Users\38099\AppData\Local\Temp/
processing_eeaeb11334a1422b8377b 578ad98a 70e fee7 154287738499 38a 77 14238004 12d6/OUTPUT. tif —optfie C:

\Users\38099\AppData \Local{Temp/processing_eeaeb11334a1422b83770578ad98a 70e/dcdeaal 1cdd4425aa 1af00e6 13659che 1/
mergelnputFies. bxt

0%
Run as Batch Process...

CrBopena KoM6iHallis KaHaIiB JO#AcTbCA K pacTpoBumit map 3 Hazpow «OUTPUT» y maneni
Layers (Lllapu). [Ina Toro w06 He rryTaty ¢aiiiy, 3MiHiTh Ha3By Iapy Ha «4-3-2». [l 1poro Ha-

TYCHITh IIPAaBOI0 K/IaBilllelo MMUIII Ha IIap, OTIM y MeHIO, siKe BiIKpUeThbcsi, 06epite Rename layer
(Ilepetimerysamu wiap) i HANMUILITH HOBY Ha3BY «4-3-2».




Layers & =
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-« OUTPUT g "

) Zoom to Layer
~ | 3 OpenTopol
E'.S. Show in Overview

Copy Layer

Renarme Layer
.'.*:.1- Zoom to Mative Resolution (100%)
Stretch Using Current Extent

L] Duplicate Layer

[l Remove Layer...

Hab6nm3brecs o MeXX CTBOPEHOTO pacTpa, HaTYUCHITh IPaBOI0 KJ/IABilllel0 Ha Ha3Bi IIapy Ha Ia-
Hemi Layers (Illapu) i y BikHi 06epitb Zoom to Layer (Habnusumucs 0o wapy). SIkio konpopu Ha
3HIMKY Bac He BJIALITOBYIOTb, TO BY MO)KeTe HMOKPALUTU JIOro 300pa>keHHs 3a JOIOMOIOK0 IINX

KHOIIOK i i [ &% BoHu posMileHi Ha nmaHesni iHCTpymMeHTiB y Raster Toolbar. SIxiio Bu He Mo-
eTe ix 3HaiTH, Tofi ueit Toolbar mpocTto He yBiMkenmit y Bamomy QGIS. YBiMKHYTH i10TO MO>KHa,
BIOPABIIN Y BepXHbOMY ro/IoBHOMY MeHI0 View (Buenso) > Toolbars (Ilaneni incmpymenmis) i mo-
cTaBuBIIN BigMiTKy 6ins Raster Toolbar. CrioyaTKy BUAIITD BiffIOBiAHNMIT pacTp /1iBOI0 KIaBilIeo
vyt B maneni Layers (Illapu), a moTiM HaTUCHITb KHONIKM bh FE #¥ Ta IMOeKCIepUMEHTYIITE.
Burnsap sHiMKa Mae 3MiHIOBaTucs. 3anniiTe Ty Bidyaisaliio, sska BaM Haibinblie I0f00a€eThCs.
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BipnoBinHO, Ha 3HIMKY B IPMPOJHMX KOJIbOPAX YCi 00’€KTY MAIOTh BUIJIAL, MAKCYMAJIBHO CXO-
KU Ha 300pakeHHs 3 BikHa J1iTaka, TOOTO BCi 3e/eHi HacapkeHHA OYAyThb Y BiITiHKax 3e€HOro,
BiIKpuTa 3eMJIsl — B KOPMYHEBUX TOHAX, @ BOJJHi 00’€KTU — B CUHIX.



6. BUMKHITh 300pa)KeHHS CTBOPEHOTO pacTpa, 3HABIIN IIparopelb Oi/i1 Ha3BM IIApy Ha ITaHe-
ni Layers (Lllapu), i 3HaiiziTh Ha Tonorpadivnii kapri ropy Jliko. OpienTtyiiTecs Ha mignuc MicTa
Errego (Ile), sixe po3TanioBaHe Ha MiBJEHHWII 3aXiJ| Bii TepUTOPIi JOCTIIPKEHHS, TPAHCIOPTHY Me-
PEeXy Ta TOPYUCTY MicCLieBicTh Ha TonorpadivHii kapTi.
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S0 BRanmocs 3HaNTU TOPY Ha TOMOKAPTIi, TOZI 3HOBY YBIMKHITh 300pa’keHHS CYIyTHMKOBOTO
3HiMKa Ha naHeni Layers (Illapu) Ta mepekoHaiTecs, 110 Iie IiVICHO ropa 3 JIiCOM.

A6m KoXHOrO pasy He mrykaru ropy Jliko, pagyumo 30eperty B 3aK/Iafikax Ifo Ti/ITHKY KapTu —
TO/Ii JIETKO MOXKHa JI0 Hel MOBepHYTUCA. [I/I 11bOro Ha IaHe/i iIHCTPYMEHTIB 3HaNIiTh KHONIKY New
Spatial Bookmarks (Hosa npocmoposa 3aknaoxa) & abo yepes kombinauiro knasim Ctrl+B 3agaii-
Te Ha3BY 3aK/IaJIKV I HATUCHITD Save (36epezmu).

[ToBepHiTbCs 10 cTBOpeHOI KOMOiHaMil B IPUPOSHMUX KOMbOPaX i 3BepHITh yBary Ha Kojip Ta
¢dopmy nicy Ha ropi Jliko. Teputopis HaBKOJIO TOpY Ma€ BUITIAL MO3aiku 3 IpiOHMX pepMepChKIX
TOCIOJAPCTB, YallHUX Ta €BKA/IINITOBYX IVIAHTALIil 1 TiICOBMX MAacKBiB, HATOMICTb JIiC Ha TOPi € Ljiic-
HOI0, He pparMeHTOBaHOIO LI/ISTHKOIO, 1[0 CIIPUSIE PO3BUTKY 0iOpiSHOMAHITTS TepUTOPii.

Q 3anuTaHHA 1 NepeBipKu

Hamumite xomb6inanito True color (ITpupopnwi
KOJIbOPM) JyIs CynyTHuKa Landsat 8

STk BBaXkaeTe, 4OMY pOCIMHHICTB Y 11ill KOMOiHaIIi1
True color (IlpupopHi kombopu) 3eneHa?

7. A Temep 3aBaHT@XXMMO iHIIIy KOMOiHa1ilo, a came: B12, B8A, B04 (SWIR, Vegetation Red Edge,
Red), sixa € KOpPMCHOIO /1A JOC/IiKeHb POCIMHHOCTI, OCKi/IbKY TYT BinbuBHa 3paTHicTE y SWIR
00yMOBJIeHa 31e61IbIIOr0 BMICTOM BO/IOIM B /IUCTi a60 IpyHTi. OTXe, 30pOBa POCIMHHICTD i3 Hif-
BUIIIEHVM BMICTOM BOJIOTY, @ TAaKOX NpUOepexHi parioHu OYAyTb Y SICKpaBO-3€/IeHNX KOIbOpax,
BOJHOYAC AK [TOCYNIIVBI pallOHN MAlOTh TEMHO-3€/IeHNUI KOJIip. XBOIHMIA JIiC — I/IMOOKOTO 3€IeHO-
IO, a IMCTAHUM JIiC — ACKPaBO-3€/IEHNX KOJIbOPIB.



IITo6 3aBaHTaXMTHU 3HIMOK y KoM6iHanii B12, B8A, B04, moBTopiTh Aii, onucaHi BuIe B IYHKTI
5, BUKOpPUCTOBYI04M MeHIo Raster (Pacmp) — Miscellaneous (Pizne) > Merge (3numms). Ilpote, Bif-
HOBigHO, BubMpariite kananu B12, B8A, B04 (nam’amaiime, wio eaxnuso 36epicamu nocnioosHicmo
kananie npu 3asanmaxcenni). Kanamn B12, B8A, B04 mrykaiite B manui «R20m» B apxiBi 3HiMKa
Sentinel. IIlsax mo i€l mankKyu Ma€ OCh TAKUIT BUTTISAL:

S2A_MSIL2A_20191112T073141_N0213_R049_T37LCC_20191112T100427.SAFE>GRANULE >
L2A_T37LCC_A022926_20191112T075015 > IMG_DATA - R20m
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Jomannit pacTpoBuii map nepeiiMenyiite Ha «12-8a-4» i ckopuryiite itoro 300pa>keHHs 3a JIOIIO-
MOTOI0 i i [ B,

[TomiTnnm 3MiHM B KOMbOpax Ha 3HIMKY? Ycs NMCTAHA POCIMHHICTD Y ACKPAaBO-3€/I€HUX BiflTiH-
Kax, a XBOJIHA — B TEMHO-3e/IeHUX. Take 300pa’keHHs POCIMHHOCTI B 11iif KOMOiHaIil KaHaJIiB ITOB’sI-
3aHe 3 0COONMMBOCTAMM BiIOMTTSA JI NOITIMHAHHSA €IeKTPOMAarHiTHOro BUIpoMiHooBaHH:A. [Ipo me
IeTaspHille 3a3Ha4eHO B MOCIOHMKY «OCHOBYU AMCTAHIITHOTO 30HAYBAHHA 3eMili», a TYT TiLIbKU
HaraJaeMo BaM, [0 GOTOCHHTETNYHO aKTMBHA POCIVMHHICTD CYJIPHO IOIIVHAE YePBOHE CBIT/IO i
Bifi6uBae 6mnKHE iHppadepBOHe BUIPOMiHIOBaHH:A. TOX /111 BUSHaYeHH: IOPOJHOTO CKIIAy JTicCiB
HalfyacrTille BUKOPUCTOBYIOTh O/mpkHi [Y-kaHas, B IKOMY KpOHM TNCTSHYX JepeB MAlOTh 3HAYHO
BUIINIT Koeil[ieHT BifOUTTS, HIXK XBOJIH].

SIxmo By Oy yBaXKHMMM Ha ypoKax reorpadil, Toxi sHaere: B Mo3aM6iky B TipcbKill yacTuHi
POCTYTb TPOIIYHI JIicK, sKi XapaKTepu3yITbCs HASABHICTIO 4-5 APYCiB, a OIIBLIICTD POCIVH MAIOTh
BeJIVIKe BIYHO3eJIeHe JIVICTS, OCKI/IbKY B 11iVi KpaiHi BifICyTHI X010 Ta IOCyXa, AKi pOOIATb pOCINHY
muctonagHuMy. Och MM 11 3’ACyBaIyi IPUYMHY, YOMY JIiC Ha TOpi sICKpaBO-3€/IeHNII — TOMY IO BiH
JIICTSHUI.

8. Jlic na ropi JIiko — AK «KaIlcyna 4acy», aJpke BiH € BOXKOJOCTYIIHMM 4Yepe3 CTPIMKi CXMIN
ropy. 30epe>KeHHs 1IbOTO JiCOBOTO MAacyBY IIifie Ha KOPUCTh MiCLIeBUM IPOMajiaM, sIKi HeraTMBHO
BIUIMBAIOTh HA HABKOJIMIIHI /TicK, BUPYOYIOUM Ta CI/IIOI0UM IX, 110 B JOBTOCTPOKOBI ITePCIEeKTUBI
3aTPOXKY€E 3HETICHEHHAM II/IOTO perioHy. BumipsaitmMo mromy micy Ha ropi JIiko i1 O1jiHiMO, HaCKifb-
KJ BiH KOPUCHMIA.

Bumipstu mromy Mo)kHa, BUOpaBLINM Ha IaHeTi iHCTpyMeHTiB KHOnKy Measure (Bumipu) —
Measure Area (Bumipu nnowsi). Habmusprecs o ropm Jliko i 3amipsiite mromy B rekTapax, 06-
BiBIIM IIOJIrOHOM MAcCuUB JIicy. I/ CTBOPEHHS IOMIrOHa HAaTMUCKalTe JIiBOK K/IaBilllel0 MUMIi 11O
HepUMeTPY JICY, @ 06 3aBepLINTI MaTIOBAHHSA, HATVCHITh IIPAaBOIO K/IABIIlIel0 B OCTAHHI TOYIIi.



[Tnonra, AKy BM OTpMMAaETe B pe3y/IbTaTi, 6yL[e 3aJIeXKaTy Bifi TOYHOCTI 0OBENEHOrO NOMIroHa Ta Me-
topy nifpaxyHky — Ellipsoidal (Enincoioanvnuii) un Cartesian ([Jexapmosuii). Pagumo noekcrepu-
MEHTYBATU 3 PiSHUMU BapiaHTaMI.

-'.f- E@_c Dw o B

5 = Measure Line

[g Measure Area

Measure

Total 61,302 ha (hectates )_

Cartesian ®/ Ellipsoidal
w Info

The calaulations are based on:

*Project elipsoidal calculation is selected,

*The coordinates are transformed to the chosen ellipsoid (EPSG:
7030), and the area is calculated in square meters.

*The value is converted from square meters to hectares,

Dew Configuration Help

9. OTpyMaBIIM IUIOLY TPOIIYHOIO JIiCYy, MOYKEMO IIOpaxXyBaTy €KOCUCTEMHI IOC/TYTH, AKi BiH
HaJla€ pEerioHy.

ExocncreMHi mocimyru - Ije Te, IO JTIOfVHA MOXKe OTPMMATH Bifi fuKol mpupoan (MaTepianbHi
Omara — Aropy, rpuby, Bofa, lepeBMHa; aOCTPaKTHI MOCTYTH, Taki K peKpealjiliHa, eCTeTUYHA,
nifTprMKa r1mo6anpbHOro porocuHTe3y, biopisHOMaHiTTA Tomo). 11i mocyrn ouiHITE y rpomax,
abu rmokasaT, 110 BCe, 1[0 HAa/Ja€ HaM IPUPOJA, MA€ CBOIO I]iHY. 3arajioM IOpaxyBaTy eKOCUCTeMHI
IIOC/TYTY He 3aBXAU IIPOCTO, 00 JlesiKi 3 HMUX € Ay>ke aOCTPaKTHMMMU JI MU He MOXKEMO OLiHUTH
Bci acmekTy, ane crnpo6yiimo. BipmosigHo mo mocmimkenns L. R. Carrasco, T. P. L. Nghiem,
T. Sunderland L. P. (2014) [https://www.sciencedirect.com/science/article/pii/S000632071400295X]
cepefHsA BapTiCTh €KOCUCTEMHMX IOCIYT 1 TeKTapa TPOIIYHOrO /Iicy CTaHOBUTH 1312 fomapiB Ha
piK, @ MakcuMasnbHa — HaBiTbh 1o 9000 gomapis Ha pik (11iHa Tak BapilO€TbCs 3a/IeXKHO Bifl CTaHy JIicy
TOIIO).

IIponnoHyeMO BaM IOpaxyBaTH BapTiCThb €KOCUMCTEMHMX IOCIYT JOC/PKYBAHOIO JIiCOBOTO Ma-
CHBY, IOMHO>XVBIIIY IIONLY JIICY Ha CEpefHIO BapTiCTh eKocucTeMHMX Iocayr (1312 gomapis/pik).
Pesynprar BmiriTh HI>KYe B TaOMNITIO.

0 3anuTaHHA IJIA NepeBipKn

ITnomra micoBoro Macuay, ra

BapricTh ekocucTeMHUX IOCIYT JIiCYy Ha ropi
JIiko, nonapis/pik

3a Hix4yeHaBefneHUM QR-KooM BM MOXKeTe MOAVBUTIUCS Bifle0 BUKOHAHHA NMPAKTUYHOL.




3.2. BupineHHa Me3Ki Mi>K XBOMHMM i HIIMPOKOJNMUCTAHMUM JIiICOM
6ina cena Jlicosnui Kniscekoi o6nacri

IlTo6 mobaunTy iHIIMIT TUI JIiCY i HAaBYMTUCA PO3PISHATY XBOJHI Ta INMPOKOMUCTAHI Jicy,
POSIIAHBMO TAKy CUTYALiO.

Benenns nicoBoro rocrofapcrsa B YKpaiHi nepef6adae rocrnogapcbke OCBOEHH JIiCiB, 0CHOBOIO
AKOrO € €KOHOMIiYHa OIliHKa /iCy Ta OCHOBHMM IifXifi 10 pPO3YyMiHHA JIiCy AK Je€PeBUHU [A
oTpuMaHHA NpuOyTKy. ToXX 4acTO TpaIIAETbCA TaK, L0 3aMiCTb KOPiHHMX BUJIB, XapaKTePHUX
IUIsL TEPUTOPIi, IKy BUPYOaM, CaisATh HANIPOAYKTUBHILI ITOPOAY [iepeB UM HaBiTh 4y>KOpifHi
inBasiitgi (a0 iHBa3WBHI) BUIN.

IHBasiitHMIl BUJ — Lje Yy>KOPifHNUI BIUJ, HOMIVPEHHS SKOTO IPU3BEJIO 10 3arpo3 ab0 HeraTMBHOTO
BIUIVBY Ha 6i0pi3HOMaHITTA.

BapTo mam’siTaty, mo He BCi uyXopigHi Buau € iHBas3iHMMM (HAIIpUKIag, Ije He CTOCYEThCA
CI/TbCHKOTOCIIONAPCHKUX KYIBTYP, OTBLIICTD 3 AKUX HE € MiCIeBMMU). IHBAa3MBHICTb 3a/leXNUTDb
BiJi KOHKpETHUX YMOB, HesKi 4y>KOpifHiI BMAM He 3[aTHi MacoBO HOIIMpIOBATUCA B YKpaiHi abo
IIPOrpaloTh KOHKYpPeHIito MiciieBiit ¢propi Ta ayHi. 3arpo3y CTaHOB/IATD JINIE Ti, AKi CAMOCTITHO
HIBMJKO TOMMPIOIOTHCA 1 3aXOIUTIOIOTh HOBI TepUTOpil. IHBasuBHI BUIM € BM3HAHOI €KOJIOTi9YHOI0
po6eMoo y CBiTi, ane GinbIIiCTD /Mofell B YKpaiHi HaBiTh He 4yIM Takuil TePMiH, TOMY Y Bac
€ IIAHC PO3IOBICTY iM IIPO Ay’Ke CepiiO3HY eKOMOriyHy Hebe3meKy!

Ocp mume peaxi mnpuxmagy iHBasiiHMX BUJIB B YKpaiHi: aMOposif «IOMMHOMNCTa»,
6opimiBHMK COCHOBCHKOTO, aMop(da «KyIoBa», «<4epBOHMI» Y0, Mac/IMHKa «BY3bKOICTa», KJIEeH
«SICEHENMCTUI», Kapach CPiOIsICTMIlL, akallis «bina», pOTaHb-TOIOBEIIKA, BATOYHUK «CUPINCHKUII»,
BEeHO3HAa pallaHa, OJIeHb IUIAMUCTUI, €HOTOBUAHUII cobaka, HOpKa aMepMKaHCbKa. SIKIo
HeOe3IeYHMM OOPILiBHIKOM JIAKAI0Th Yepes OIiKY, a Bii aMOpo3ii cTpaXk/jaroTh yci anepriky, To 4u
3JorajyBalucs By, L0 aKallis abo o/ieHb MOXXYTb Oy Ty Hebe3neuHnuMu i Gpopu ta GpayHu, a TUM
caMuM i 1A MoAuHN¢ A HacIpaB/i Lie TaK: iHBa3MBHI BUAY IPaKTUYHO HE MAlOTh KOHKYPEHTIB B
yMOBax YKpaiH! i IIBUAKMMY TeMIIaMI IO PIOIThCA. IIpy IbOMY BUTICHAIOTD MiclleBi BUM, AKi
3HIKAIOTH i He MOXYTb Oi/Ibllle pOCTV Ta PO3MHOXYBATHUCS Ha I1ill TepuUTOpii.

Ha >xanp, y Hamii fep>kaBi iHBasMBHI BUY IIMPOKO BUMKOPUCTOBYIOTb y TOCHOJAPCTBi, a B
CYCIiZIbCTBI HEMae PO3yMiHHA WIKOAY Bifi HUX. ToXX BaXK/IMBUM € BXXUTTA 3aXOfiB KOHTPOJIIO 32
BMCA/KYBaHHAM HOBUX 1HBa3iIHMX BUMIB i SMEHIIEHHA Ki/IbKOCTI TUX, AKi BXXe YCIIIIHO POCTYTh
B Ykpaini. HeoOxifHo 3acTocoByBaru rep6inyy, npoBopnTy BUOIpKOBY pyOKy Ta KOpYyBaHH,
MO>X/IVBE TAKOXK 3aCTOCYBaHHS KOHTPOIbOBAHNUX IIOXKEX J1s1 60pOThOY 3 TaKMMY ByAaMu. JloBImit
Ipolec — e KOpUI'yBaHHA Haca/PKEeHb IJIAXOM BUCAJPKYBaHHA BUJIB-KOHKYPEHTIB, AKi MOXYTb
BuTicHUTY IX. Hanmpukiaz, y MacuB akariii cafiath you, siki 4yepe3 ZecsATKY pOKiB MAaIOTh BUTUCHYTU
ii 3 JepeBOCTaHy, a B MaCUBY MACIVHKMA MiJCa/PKYIOTh JUKY TPYIIY.

Curyanis

JlicoBuit macus 6ina cena JlicoBuui (KuiBcbka 0071.) Hanexxuth o JIutBuHiBcbkoro ta Illes-
YeHKiBCbKOTO JIICHUITB J[MMepChKOro microcmy. Y 1ibOMy MacuBi IlepeBakae XBOVHUIA JIic, aje
TicOBUII IOKPUB 1iiei TepuTOpii OCTaHHIM YacoM 3asHae TpaHchopmanii. Ha tepuropii micHuirs
IPAaKTMYHO HeMa€ 3allOBIJHVX [i/ITHOK i Oinblla YacTHHA IJIOLi BKPUTA €KCIUTyaTallifiHUMU JIi-
camm, SKi MIAraoTb CyninpHuM pybkam. Ha BupybGaHux AinsgHKax MpoBOAUTHCSA HAaCA>KeHH:A
HOBUX IIOPif iepeB a00 Bi[HOB/IEHHS CaMOCIBY 3 JJOBKOJIUIIHBOTO nicy. Jlicamursa cami Bu3Ha-
YaloTh, SIKi MOPOAM BOHMU OYyAyTh HoHOB/IOBaTH. Cepey MacKBY XBOITHOTO /iCy (He € KOPiHHUM
micom, HacapkeHnit y 1950-1970-Ti pp.) MOCTYIOBO 306iMbLIYIOTHCS AiIISAHKN TUCTSIHYX JIiCiB, 30-
KpeMa 3 aKallielo «0isoio», sKa € iHBa3MBHUM IIKifTuBUM BuaoM. Akauis «6ima» 3 IliBHiuHOI
AMmepuku, B YKpaiHi il moyanm HacamKyBatu 3 XIX CT., a B 3a3Ha4€HOMY TiCOBOMY MacCuBi Iepui
nocazky 6ym 3 noyatky XX CT.



3aBmaHHA

3aBaHTaxxutn 3HiMKM Landsat-5 3a 14 ceprus 2010 p. Ta Sentinel-2 3a 19 nunuHsa 2020 p. Ha
TepUTOPiIo /1icoBOro Macuy no6mmsy cena Jliconui (KuiBcbka 06:1.), 06pisaty 3HIMKM ITO MeXax
eKCTEHTY KapTy, BUKOHATV KIacudikaliio, a TAKOXX BU3HAYNMTY 3MiHU B IOPOJAX JIiCY, 1O IepeBa-
JKaIoTh, 3a 10 poKis.

ANTropuT™M BUKOHAHHA 3aBJaHHA:

1. 3aBaHTaXNTH 32 fonomorolo noprary EO Browser kanam B11, B08, B04 sHimka Sentinel-2 3a
19 numas 2020 p. Ta B05, B04, B0O3 Landsat-5 3a 14 cepmas 2010 p.

2. Bigxputu B QGIS xom6inanio B11, B08, B04 ma Sentinel-2 Ta B05, B04, BO3 gy Landsat-5.

3. O6pi3aTy pacTpy IO MeXXKaX eKCTEHTY KapTil.

4. Bingxputu map Google Satellite Hybrid.

5. Bcranosutu narin dzetsaka.

6. CTBOpUTY NONIrOHANbHUI BeKTOpHMUII 1ap Region of interest (ROI) (O6nacmi inmepecy).

7. Bukonaru knacugikariiro.

8. 3miHnTH 306paskeHHA KTacK(]ikoBaHOrO pacTpa 3 YOPHO-61710r0 Ha KOTbOPOBUIL.

JaHi o mpakTMyHOi 3aBaHTXXMMO 32 ffonnomororo EO Browser, a Takoxx ix MO>kHa 3HalITy 32 UM
HOK/IMKaHHAM: https://drive.google.com/drive/folders/IMUPvw74Q]GmqdW4Xjme7-cETvxtao64W.

IToxpokoBa iHCTPpyKIia

1. Binkpwuiite 3a joromorolo intepHeT-6paysepa nopran EO Browser Ta yBilifiTh 3a JOIIOMOTro0
noriHa (IHCTPyKis Ha TOYaTKy POOOYOro 30IINUTA).

3a IOIIOMOT o0 psifiKa MOLIYKY 3HaiTh Ha KapTi ceno JlicoBuyi (KuiBcbka 0671.). Cenno posraro-
BaHe B IiBJIEHHO-3aXiJJTHOMY HalpsAMKY Bij [lumepa Ha npaBobepexxkxi KniBcpkoro BogocxoBuia.
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Ha maneni momryky sHiMkiB Bu6epiTh:
o Data source (Incepeno danux) — Sentinel-2;

o axrtusyiite Advanced search (Poswupenuti nowiyk) ta obepite L2A (atmospherically
corrected);

o Max.cloud coverage (Maxcumanvruii xmapHuii nokpus) — 20;
o Time range (Yacosuii nepiod) — 2020-07-01-2020-07-20;

o HarucHitb Search (Ilowyx).

Y pesynbraTi y Bac BifkpueTbcs Habip 3HIMKIB 3a 06paumit iepion. fopTaroun neperik, 3HaAITH
3HIMOK 3a 19 mmmHaA 2020 p. i BigoOpasiTh 7ioro Ha ekpaHi, HaTMCHYBIIM KHOUKYy Visualize
(Bisyanizysamu). 3HIMOK aBTOMAaTM4YHO BimoOpasutbcsa y Kombinanii True color (IIpupooni
Kombopu). YBOXHO IOAVBITBCA HAa TEPUTOPII0 JIICOBOTO MacuBy, HabmmsbTecs O HbOro. 3a
poriomorom [lofaTka A, HaBeJleHOTO B KiHIIi 301IMTa, PO3I/IAHbTE, SIK BiToOpaXkaloThCs pi3Hi TMIIN
3eMHOI IIOBepXHi Ha CyIyTHMKOBMX 3HIMKaX, 3BePHITh 0COO/IVBY yBary Ha JIic.




0 3anuTaHHA 1A epeBipKu

Yy MoKeTe BU PO3PI3HUTH IOPOAM [iepeB Ha
3HIMKY B 11ill KOMOiHanii? JIKio TaK, To 3a AKUMM
O3HaKaMm?

Hanmmrite, Aki Tunm seMHoro nokpusy 3 [lo-
JaTKa A BY 3HAJIUIN HAa 3HIMKY

Tenep sminith komb6inanito Ha False color (IlImyuni konvopu), sixa € B nepeniky EO Browser.

U]

< @ EO Browser

Q, Discover & Visualize = Compare X Pins

Dataset: Sentinel-2 L2A
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Y niit koM6iHanii poCIMHHICTD Bifo6paXkaeTbcA y BiATIHKaX 4epBOHOTO, @ caMe: XBOIHMIA JIic —
TEMHO-4YePBOHNIA, TUCTSAHI HOPOAY — CBiTIO-4epBOHi (IUB. pUC. HIDKYeE).
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Komb6inaunito False color (Illmyuni konvopu) 9acTo 3aCTOCOBYIOTD JU/IsI MOHITOPVHTY POCTMHHO-
ro IIOKPUBY, aJjie € L€ 11 iHIII KOPUCHI KOMOiHaLlil [/11 BUPi3HEHHS TOPif micy. 3 ofHi€w 3 TaKux
KoMOiHawiit momnparoemo B QGIS, monepenHbo 3aBaHTaXUBIIM 00paHi KaHanu 3HiMKa. OfHaK 15
IbOT'O CIIOYATKY 3a JJOIIOMOTIOKX KHOIIOK HaBirallil Ha/lalITyJTe OXOIJIEHHA eKpaHa Tak, 06 HasBU
cin llIn6ene i JInTBuHIBKa BioOpakacs Ha HbOMY (IMB. PUC. HIDKYE).

3eepHimy ysazy, uj0 3HIMOK ABMOMAMUUHO PidcembCs No Mexax Kkapmozpagiu-
HO020 8iKHA, MOMY nepeod 3a8aHMANEHHIM NOMPIOHO NePeKOHAMUCS, YU NOBHICMIO HA KAPMi 8MiULy-
EMbCA 30Ha iHmepecy.

3aBaHTaXTe Il CYIyTHUKOBMIT 3HIMOK 3a ftortoMoroio inctpymenty B Download image (3a-
sanmancumu 3Himok). Y BiKHI Iy 3aBaHTaKeHHs 3HIMKa Bigkpuiite Bknaaky Analytical (Anani-
muKa) i BKaXXiTh:

o Show logo (Iloxazamu nozomun) — 3a6paTyl MOB3YHOK MIII;

o Image format (Dopmam 306paxcenns) — TIFF;

o Image resolution (IIpocmoposa pospisnernicmv) — High (Bucoxa);
o Coordinate system (Cucmema koopounam) - WGS 84;

o Layers (lllapu) - B11, B08, B04.

Harucnite Download (3asanmanxcumu) i BKaXxiTh MULAX 17151 30epeskeHHs apXiBy.




Basic Anahytical High-res print

image download

Show logo @
Image format: TIFF (32-bd Boat)

Image resoluticn: HIGH
1520 % T23 px
Coordinate system: WGES B4 (EFSGE 4306)
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fongy: LODONEGE dagp 0350
rsugiized
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W Seene classification map
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W
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2. IloBToprotoun fii, onycaHi B MyHKTI 1, 3Hati/iTh i BifoOpasiTe 3HiMok Landsat-5 3a 14 ceprus
2010 p. Ha manerni nomryky 3HiMKiB BubepiTh:

o Data source ([Jxepeno danux) — Landsat-5;
o Max.cloud coverage (Maxcumanvruti xmapHuii noxpus) — 50;
o Time range (Yacosuti nepiod) - 2010-08-01-2010-08-20;

 HartucHiThb Search (Ilowyx).

ITpocTopoBa po3pisHeHicTb 3HiMKiB Landsat ripia, i 1je opasy HoMiTHO 3a AKiCTIO 300paskeHHS,
asie i 3HIMKM Ba)X/IVBI I iCTOPMYHOTO aHAJIi3y 3MiH TEPUTOPIi JocmigKeHHA. Hammm saBganHAM
€ 36epertu KaHamu 3HiMKa Landsat-5, siki BifgmoBifatoTh 3aBaHTakeHuM Kanainam Bl1, B08, B04
Sentinel-2, ajpke My X04eMO 3aBaHTXXUTH iTeHTUYHY KOMOiHaI}0 KaHaJIiB /IS X JBOX 3HIMKiB
y QGIS. Cutyanis yckaagHI0€eTbCs TUM, 10 B Landsat-5 MeHIa KinbkicTh kaHaniB i cami nudpu B
HasBax KaHazmax Landsat-5 Ta Sentinel-2 He 36iratorbcs. Tox MpOIOHYEMO BaM CKOPUCTATHCS CXe-
MOIO KaHaJIiB Ha PUCYHKY HIVDKYe i caMyM BU3HAYMTH, sIKi kaHaimu Landsat-5 BimoBifaoTs kKaHamam
B11, B08, B04 Sentinel-2, i, BigmoBigHo, 3aBanTaxutn 1i kanaau yepe3 Download image (3asan-
maxcumu 3HiMoxK).
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CxemaTruy4He IpefCTaBIeHHs KaHa/IiB e/IeKTPOMArHiTHOTO CIIEKTPA, 110 PiKCYIThCS MITYYHUMMA
cynytHukamu 3emii — Sentinel 2 ta Landsat 5/ 7 / 8!

Y pesynbrari y Bac MaoTh 6yTu gBa apxisu 3 EO Browser — ogus i Sentinel-2 3a 19 nunusa
2020 p., a gpyruit — g Landsat-5 3a 14 cepnaa 2010 p. Posapxisyiite ix i nepeitgemo 1o po6otn
B QGIS.

3. Bigkpnitte nporpamy QGIS i cTBOpiTh HOBMIT IPOEKT. [lopariTe y mpoekT kombinanio Bl1,
B08, B04 s Sentinel-2. O6upaemo Raster (Pacmp) > Miscellaneous (Inwe) > Merge (3numms).
Y pagnky Input Layers (Bxioni wapu) > | -1, y Bikai Multiple selection (Mnoxunna eubipxa) Hatyc-
Hy™ Add files (Jooamu ¢atinu), 3HaiTH NMAINKYy, AKY MM 3aBaHTXyBa/IM BUIIE, BUOPATH KaHAIN
B11, B08, B04, 36epiratoun ix mociifoBHicTb, Ta HatucHyT Ok. [lani moTpibHO mocTaBUTH Bifi-
MiTKy 6ins1 Place each input file into a separate band (36epezmu koxcer 8xiOHUil Patin AK oxpemuil
kauan), psanok Merged (Cunme3osanuii) 3aMMIIUTY TOPOXKHIM (TUM CaMMM MU CTBOPIOEMO TUM-
vyacoBmit ¢ain) i HatucHyT™ Run (3anycmumu). IlepeiimenyiiTe CTBOpeHMIT pacTp, HATUCHYBIIN
NiBOIO K/IaBimeo Myl Ha map Ha maHeni Layers (Illapu), i y BunagHoMy MeHIo BubepiTb Rename
Layer (Ilepeiimernysamu wap), 3afaiiTe HaCTyIHy Ha3By «Sentinel 11-8-4».

IToBTOpiTh A1ii Ta cTBOPITH KOMOiHaito BO5, B04, B0O3 mns sniMmka Landsat-5 (ciogiBaemocs, 110
caMe Lii KaHa/IM BY 3aBAHTAXKWIN MONEPENHDbO; AKIO LIOCh IIIUIO HE TaK, TOZAL IIOBEPHITbCA O
EO Browser i 3aBanTa)XTe came 1ii KaHamu i Landsat-5). He 3a6ypbre nepeiiMeHyBaTu CTBOpeHY
KoMOiHailo, Hanpukiazg Ha «Landsat_5-4-3».

Ao Bu He 3MiHIOBa/IM €KCTEHT €KpaHa Ipy NomyKy 3HiMKiB B EO Browser, To B pesynbrari y
BaC BiIKpUIOTHCS MPAKTUYHO iJEHTUYH] 3a OXOIUIEHHSM 3HIMKY, 3 AKMMI MU Oy[eMO IpaljloBaTH
mami. Y xombiHamii, IKy My CTBOPWMIN /IS 3HIMKIB, TMCTSHUI JIiC MaTuMe CBIiT/IO-3€/IeHNiT BUTTIAL,
a XBOVHU 6y;[e B TEMHMX BiZITIHKaX 3€/IEHOT0, i TOMY BOHM JIETKO BIIi3HAIOTHCA Ha 3HIMKaX.

SIk1o 306pakeHHs pacTpa Bac He 3aJJOBOJIbHSE i BU X04yeTe BiIKOPUTYBaTH KOIbOPY, TOJ II0-
eKCIIepUMEHTYIITe 3 TiCTOrpaMoIo 3a IOTIOMOT00 KHOMOK [, ¢ [ & y Raster Toolbar.

! IucraHIiiiHe 30H/{yBaHH:A 3eMIi: aHaJIi3 KOCMIYHUX 3HIMKIB y reoiHopmariiaux cucremax / C. O. losruii, C. M. ba-
6iitayxk, T. JI. Kyuma Ta in. Kuis : Hajionanbuuii nentp «Mara akafemis Hayk YKpainu», 2020. C. 49.



Komb6inania B11, B8, B04 gna Sentinel-2 Kom6inanisa B05, B04, BO3 mia Landsat-5
3a 19.07.2020 3a 14.08.2010

4. 3HiMKM, SKi MM 3aBaHTXWIM, OXOIUTIOITH O1IbIIY TepuTOpilo, HXK HaM noTpibHo. Tox, Ha-
camIiepef], BUKOPJMCTOBYI0Y) KHOIIKY HaBirauii Ta Kojeco MuIili, Habmmu3bTecs [0 T1iCOBOTO MacUBY
6ina cena Jlicopndi. [Tpononyemo Bam y panxy Scale (Macuima6), po3TalioBaHOMy B HYDKHIT da-
cruHi po6oyoro Bikaa QGIS, sminuty MaciTab Ha 1:14 000 i 3a ForoMorow KHomky | Ha maHesni
iHCTpyMeHTIB epeMicTUTH 3HIMOK TaK, 1106 Y po6oyoMy BiKHi BizobparkaBcs nmicoBmit MacuB 6is
cena JlicoBwyi (HampuKIaz, AK Ha PUCYHKY HIDKYeE).

Ilepesipme, uu excmenmu 080X 3HiMKi6 30ieatomuvcs. SHiMiMb npanopeus 3 eepx-
HbO2O wiapy 6 mabnuyi 3Micmy, i HUMCHIN 3HIMOK MAE NOBHICINI0 3aN06HI0BAMU eKCIeHM POO01020
8ikHa. AKWL0 Ue He Mmax, mooi 3MiHimMb 0XONTIEHHS, NOeKCHePUMEHMYTime 3 MACUmMaoom.

Coordinate| 30.14103,50.78260 | B [scake|1:14000 || @@ Mognifer 100%

ExcniepuMeHTN 3 MacTaboM Mu poOuIn TOMY, L0 Terep 0OpiXKeMo pacTpy IO MeXXaxX eKCTEHTY
kaptyu. HatycHiTh paBolo KiIaBillero MuIIi Ha IepIunii map y Tabmniii 3MicTy i 3 BUIIaJHOTO CIIVIC-
Ky Bubepitb Export (Excnopmysamu) ta Save As (36epesmu k).



s Zoom to Layer
¥ I Sentinel_§1-8-4 0‘3 Show in Overview
Copy Layer
Rename Layer
& Zoom to Native Resolution (100%)
Stretch Using Current Extent
! Duplicate Layer
[l Remove Layer...
Change Data Source...
Set Layer Scale Visibility...
Set CRS »

Export ¢

e —  —
Styles » ave as Layer Definition File...
Properties... : Save as QGIS Layer Style File...

Y BikHI, 0 BigKpUeEThCs, NepeBipre, abu ¢popmar BuxifHux fanux 6y GeoTIE [lami BKaxiTh
Ha3By (Hanpukiap, «landsat_clip» abo «sentinel_clip») i miax go gupekropii, Kyau Bu xodere 36e-
pertu Buxigumit mrap. [lorim BkaxiTh kaprorpagiuny npoekuio (CRS) - WGS84. Y 6noni Extent
(Excmenm) Bubepite Map Canvas Extent (Excmenm kapmozpagiurozo éikHa) i HaTucHiTh OK.

(L) Save Raster Layer as... X
Output mode @' Raw data Rendered image

Format @_ - Create VRT
File name C:\ser s\,ﬁ%b&sﬁmp\pnﬁmﬁ soust 2Yandsat_dip. tif @
Layer name : -.
CRS EPSG:4326 - WGS 8 - =)

w Extent (current: map view)

North |50.783090517
West | 30. 108607692 East |30.176042872

South |50.730547591

Current Layer Extent Calaulate from Layer = ! Map Canvas Extent Z,

w Resolution (current: layer)

® Horizontal 0.000179633 Vertical '0.0001135694 Layer Resolution

Columns 375 Rows |462 Layer Size

v Create Options

Profile | Default

V| Add saved file tomap | oK ’! Cancel Help

Y pe3ynbraTi HOBOCTBOpPEHMIT PACTPOBUII LIIAP BiTKpMEThCs y Mpo€eKTi. IloBTOPiTh 00pi3Ky Myt
mpyroro 3HiMKa. Mu Hagasi 6ygeMo KOpUCTyBaTHCsA HyMM GayiaMy, TOMY MOXKeTe BUSAIUTH He-
o6pisaHi pacTpy, 106 He IUTyTAaTUC.




5. YBivMKkHiTh map Google Satellite Hybrid i3 cyyacHOI0O CyIyTHMKOBOIO 3/IOMKOIO 3 BJMICOKOIO
IIPOCTOPOBOIO PO3PI3HEHICTIO /IS TOTrO, 106 HepeBipsATH cebe, Komyu 6ygemMo pobuty Knacudika-
nito. [l 1iporo Ha nmaHerti iHCTpyMeHTIB 3HaiAiTh KHONKY @ Search QMS (Ilowyx QMS), i B pobo-
ve BikHO QGIS momacTbes HOBa maHenb. Ha 1iit manerni B pAnky nomyky BBefitb «Google Satellite
Hybrid», y cimcky o6epits ii Ta HatucHite Add ([Jooamu). Y pesynbrari kapra Google nomactbcs
y Balll IPOEKT AK HOBUIA LIap.

P @

Search OMS 3
IGcn::gIe Sateliite Hybrid I & |
| Filter by extent | | al -
W Google Satellite Hybrid TN
’ i ® | Add [
. TMS details, report a problem

6. Y 1boMy IpaKTMYHOMY 3aBIaHHI BUKOPMCTAEMO IUIATiH dzetsaka 1A BUKOHAHHA Kaacudi-
Karii. Ileit marin motpi6Ho 3aBanTaxuTty yepes Plugins (I1nazinu) — Manage and Instal Plugins...
(Ynpaeninus ma incmanayis nnaeziuie...) — Bknagka Not installed (He incmanvosani). Y pspKy 1mo-
YKy IOYMHAlITe HabMpaTy Ha3By IUIATiHa, i BiH aBTOMAaTUYHO BifJoOPasUTbCA B NepeliKy B HIDK-
Hil1 yacTyHi BikHa. O6epiTh i10T0 3 MepeTiKy, HaTYCHYBIIN TiBOIO K/IaBilllel0 MUIIi, — aBTOMaTUYHO
3’IBUTHCSI KOPOTKa iH(OopMallis po IJIariH, 3 KO0 BapTo o3HaroMuTucs. [ai noTpibHo HaTuc-
Hytu Install Plugin (Bcmanosumu nnaein) i 3aKpuTH fialorose BiKHO.

G} Prugns | Mot installed (BRT) 5

<]

etusics | Chassficetion toal . » o
Sy dzetsaka : Classification ®
B ros installed tool
" Mew Fast and Fasy Classitfication plogin for Qois

:'1_'., Irectall from ZIP Plugin for semi-automabic classification with Gaussian
Mixture Model, Random Forest™, and SYM™ classibers,

# Settings

2m hbrary to use thess

miformation on thes tool check our githob
+ffgithubr. com/nkarasiak/dzetsaka/

56 ratmg volei(s), 65691 downloasds

Tags

More info homepags  bug tracker code =

ITicns BcTaHoOBNeHHS 1U1ariH dzetsaka BinoOpasutbcs y Bknapnui Installed (Bcmanosneni), a Ta-
KOX OKpeMMM psifikoM y MeHIo Plugins (IInazinu). 1eit miarin — ogyH 3 HallIPOCTIIINX METO/IB
knacugikanii i maxopnTe A mBKAKoro aHamisy B QGIS, Akuit My BUKOHAEMO B IIbOMY ITPaKTN4-
HOMY 3aBJJaHHi.

7. Knacudikanis cynyTHuKoBMX 3HIMKiB Oyze BifbyBaTicsa aBTOMaTUYHO B I[bOMY IUIAriHi, aje
715 1i BUKOHAHHS MOTPiOHO CTBOPUTH SAKiCHY HaB4anbHY BUOipKy (Region of interest (ROI)), ayxe
caMe BiJI Hel 3a/1e>KUTh TOYHICTh K)Iacmbixauil'.

ROI - 11e nosirony, o BUKOPYUCTOBYIOT [ BU3HAYEHH CIIEKTPaIbHUX XapaKTePUCTYK K/IaciB
3eMe/IbHOTO IIOKPYBY.

Il toro mo6 Bupinuty ROI, moTpiOHO CTBOPUTY MONITOHAIBHUI Ieiin-¢ail. Y rolToBHOMY
MeH1o B1bepits Layer (Illap) — Create layer (Cmsopumu wiap) — New Shapefile layer (Hosuii wietin-
¢aiin wap). Y BikHi, mo BigkpueTbcs, 6ina nons File name (Haséa ¢atina) HaTUCHITD Ha iHCTPY-



MEHT |-/, 06 3HAMTV MOTPiOHY IalKy, B AKy OyneTe 36epiraTyi HOBUII BeKTOpHUII 1ap. BraxiTsh
JI0r0 Ha3BY, HAIIPUKJIAJ, «I0i», i HATUCHITD Save (30epezmu).

QGIS «He m0bumo» KUpunuyto, Momy Hazusatime Paiinu 1aMuHUUeI0 Ma yHU-
Kaiime 3acmocy8ants 000amKo6Ux CUMB0/i6 4y npobinie (ue maxoi cmocyemucs HA36 nanox, oe 6u
36epicacme poboui patinu,).

G Mew Shapefile Layer b
File name Lz s ers 38059 Vesktop \pabawes’ soun Pyaishp x| ]
Fibe encoding Sysiem =
Additong! dmeresinns ® flone E {4 M values) M wphans

I EPSG:4325 - WES B4 I - 3

P,

Heww Field

B

Type= abc Text data ¥

Lenglh B Precesan
Fimkls Lisl
Nans Type Langth Predson
i Intecger 10

Conoel Hrip

Hani B giasoroBomy BikHi i1 cTBOpeHHs Lieitn-dariny B noni Geometry type (Tun ceomempii) 3
BUIIAJHOTO criucky Bubepits Polygon (Ilonieow). ITip monem reomeTpii MiCTUTBCSA 1€ Of{VIH BUIIAJ-
HIT CIIMICOK 3 Ha3BaMy KapTorpadivHmx IpoeKIil — HOTPiOHO i10ro PO3KPUTH i BUOPATH IIPOEKILiI0
WGS 84, amxe came Taki IpoeKLii My 0Oupany i KaHa/lIiB CyIyTHUKOBYX 3HIMKIB ITpy 3aBaHTa-
eHHi. BaxxBo, 1106 BoHu 36iramica. [lani y BikHi 111 CTBOPEHHS BEKTOPHOTO LIApy MOTPiOHO
HatucHy Ty Ok, i HOBUII map Ma€ BiIKpUTUCH Y IPOEKTI.

8. Buxopsum 3 TOro, 110 HaM MOTPiOGHO 3poOUTM WBKUAKY KIacudikaliito siciB Ha 3HIMKaX, Y I[bO-
MY NPUKIAAi My 6yZeMo BUAUIATY IMIIe TPY TUIIVM 3eMHOTO ITOKpUBY B 1api ROL:

1 XBOVHUI /1iC
2 JIucTaHuM jic
3 Bigkpurtuit rpyHT

3BiCHO, Ha 3HIMKY TaKO)X MO)KHa 3HAJTY 1HIII TUIIM 3€MHOTO IIOKPYUBY — BOAHI 00’ €KTH, BUPYO-
KI, 1J0 3apOCTAI0Th, 3a0yJOBY TOIIO, ajie /IS HOTOYHOTO 3aBaHHsA LIIIKOM Hifjilifie 1eil cKkopode-
HuI Habip. [Hakure Kaxxyun, Habip ROI Mo>ke 3MiHIOBATICSI 3a/I€)KHO Bij HalMX notpeo, i yum BiH
PO3IIMpEeHIMIt, TUM ieTaNbHIIOo0 Oyfe Knacudikarmis.

Jns Toro mo6 crBopuTy Lieit Habip momironiB ROI y meitn-gaiini, HeoOXifHO YBIMKHYTH! pe-
XKVIM peflaTyBaHH: BEeKTOPHOro mapy. [l 1poro B Tabmuii 3MicTy BubepiTh map, AKuii noTpioHO
pemaryBatu (y po3I/IAyBaHOMY BUIIAJKY Iie LIAp «r0i»), HATMCHYBIINM Ha HHOTO JIiBOIO KJIABillIer0
ML, ITiC/IA I[bOTO HATUCHITD Ha iHcTpyMeHT ¢ Toggle Editing (IlepemxHymu pexcum pedazy8ans).



[HcTpyMmenT st ouudposyBanss nonironis % Add Polygon Feature ([Jooamu 8ido6pacerHs nosi-
20Ha) 3MiHMBCA i3 CipOTO Ha KOIbOPOBMUIL, 110 O3HAYAE, IO PEXKUM 3AITYCTUBCA i MU MOYKEMO ITOYaTH
CTBOPIOBATY MEPIUNI IIO/TIrOH, HATMCHYBIIN Ha IJ}0 KHOIIKY.

[Nepurnmy cTBOPIOEMO IIOIITOHM A/IA LIITHOK XBOJHOTO JIicy (TeMHi BifTIHKY 3€7IeHOT0 KOTTbOPY)
Ha 3HiMKY Sentinel-2: py1a boro Hab6/MM3bTECA KO TEMHO-3€/I€HOI AIAHKM JTiCy i CTBOPITh HOJIrOH,
HATMCKAI04M JIiBOXO KJIaBillero M. K10 By MOMVWIMIACA i IOCTaBU/IN TOYKY, AKY He XOTi/IM CTa-
BUTH, TO il MOYKHA CKacyBaTy, HatucHyBU Backspace (Hasao). 11106 3aBepinty oy poByBaHHH,
HATVCHITh IIPaBOIO K/IaBillle0 MU 71 Y BiKHi, 1[0 3’ ABUTHCS, HAMNIIITD «1» (TOMY 110 XBOJHMII JTic
MU TIO3HAYM/IM OMHUYKOW) i HatucHiTh OK. [lani HaTuCHiTh Ha iHcTpymenT EF Save (36epezmuy).
OT>ke, MU CTBOPWIM TEPIINI TOMIrOH, aje [yl TOTo, 106 kaacudikalis crpaifoBana Kpale, mo-
TPiOHO CTBOPUTH 1Ije JleKi/IbKa TaKMX IIO/IIrOHIB JyIs KOXKHOTO Kiacy. Tox BifurykaiiTe Ha 3HIMKY
Sentinel-2 iHmi gisIHKM XBOVIHOTO JIiCY i CTBOPITH KiZIbKa MOJIrOHIB, Ho3HavalTe X udporo 1.

He oyugposyiime noniconu no mexax 0insgHoK, w00 He 3axonumu nikcesni, AKi
Hanexamv 00 iHUL020 MUny 3eMH020 NOKPUBY.

roi - Feature Attributes n
Actions
— — -
id {1';[ ) & |
[ — _
! OK Cancel

Hacrymaumy mMu o1 poByeMO HiISTHKY JIUCTSHOTO JICY, SIKi € CBIT/IO-3€/IeHVMM Ha 3HIMKY, ae
Oy/bTe yBa)kHi: Lieil TVII 3eMHOTO IIOKPYBY MV IO3HAYM/IV VI POIO 2, TOMY IINIIITS 11 B id ITpy CTBOpeHHi
noyiroHa. I 3a aHasorier cTBopith nonironn s iHnmx ROI, He 3ab6yBaroun Ipy LIbOMY 3MiHIOBaTH
udpy BiANOBITHO [0 BM3HAYeHOTro HabOPYy. SIKIO y Bac BMHMKAIOTh TPYAHOILI 3 ifeHTHdiKalli€0
00’eKTiB Ha 3HIMKY, paguMo KopuctyBarucs Google Satellite Hybrid, 11106 iepeBipsTy CBOI 310Ta K.
Ha pucyHKky Hipk4ye HaBOAMMO TIIKa3Ky I Bac, 06 O6yy1o mpocrire ifeHTndikyBatu 06 eKTu.

Bu mosceme o6pizamu 3HiMmKu maxk, w0 Ha HUX He 6y0e 800HUX 00 €kmis abo, Hasna-
Ku, 6y0ymv uje 000amKosi, HANPUKIA0 HacesleHi nyHKmMu yu 3a6yoosa. Y maxomy pasi npocmo npube-
pimv abo dooatime y cnucox ROI yi munu 3emMH020 NOKPUSY i Creopimv 015 HUX NOMI2OHU.

I
XBOJHMNII JTiC JIuctanui nic Bigkputnit rpyHT

Ilns Toro mo6 36epertu Bei sMiHu B merin-daiini, HatucHiTh Ha incTpyment EF Save (36epeamu),
a micna uporo — |/ Toggle Editing (IlepemkHymu pexcum pedazyéars). Y pe3ynbTaTi BU CTBOPUIN
BEKTOPHUII IIap, sIKUIl MiCTUTh Habip maHuMX A Knacudikamii (puc. HyDKYe), TOX HACTYITHUM
KPOKOM 6Oy/ie BUKOHaHHS caMe 1i.



9. 3aitnite y ronosHe MeH1o Plugins (I1nazinu) > dzetsaka > classification dock (Knacugixayis),
y pe3y/nbrarti 3’ ABUTbCS HOBA ITAHE/Ib IIAriHa, IepeMicTiTh ii Tyam, ne BaM Oyfie 3pydHille Helo KO-
PUCTYBATUCS, HAIPUKJIA], AK Ha PUCYHKY HIDKYe.
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Ha naneni nnarina dzetsaka B niepiiomy psinky The image to classify (3nimox ons xnacugikauyii)
BUOEpiTh pacTp, sakuit Mu 6yzemo kinacudikysaru. [lepmnm knacudikyemo suimok Sentinel-2, aypxe
came JIJIs HbOTO CTBOPIOBaJIN Habip roi B IOIIEpeIHbOMY MiJIITyHKTi. BiilIOBiIHO, B HACTYITHOMY PAJ-
Ky o0MpaeMo 1map roi (36epHimp ysazy, ujo cucmemu KOOPOUHAM Y Lux 060X WApie, AKi 3a3HaA4eHi y
K6a0pamHux 0yxKax 0ing HA36U, € 00HAKOBUMU — e OYXe BaXIUB0, UL00 Kaacudikauis npoiiuna
yeniwno). Y psapky Column name where class number is stolen (Cmosneyp, de éxazanuii Homep
knacy) ob6epitb cTOBIUMK «id» 31 CTBOPEHOr0 BEKTOPHOTO APy roi (Knacugikauyis nposooumvcs
MIinbKU 3a 4uco8umu 3HaveHHamu). HaTucHyBIM Ha |- |, BKaXXITh MAIKY, KyAy BU 30epexxeTe Kila-
cubikoBaHmMiT 3HIMOK i 3aaiiTe 110ro HasBy, Hanpukaz «sentinel class». HarncHiTh Ha KHOIKY | ®
HIDKYe, 1 BiIKpMEThCsl HOBe [jia/loroBe BikHO, fe B psanky Classifier (Knacugixamop) o6epite MeTOx
knacudikanii Gaussian Mixture Model (Modenv [ayca), 10 HaiGiIbII MiAXOAMUTB [/ IIBUAKOI KJTa-
cmbiKauii. Bm6paBum 1€l METOJ, IIPOCTO 3aKPUIITE 1je MajIeHbKe BIKOHEYKO, 3a/IMIIMBIIN PEIITY
6e3 3miH. 106 3amycTuTy Kaacudikalito, HaTUCHITH KHONIKY Perform the classification (Bukonamu



knacugixayiro). Y pesynbTari 3a KiJibKa XBIWINH Y IIPOEKT HOAACTHCA HOBUIT YOPHO-Oimuii pacTp,
AKMIT € pe3ynbraToM Knacudikarii.

dzetsaka : classification tool [ ()

.J I " zentinel_dip [EPSG:4326] b I

\E | = roi [EPSG:4326] - I ar Load modsl

id o

C: /Usersf38099/Desktop /pobognit sowwTt 2(sentinel_dass, tif [ D

TPerform the dassification )
w Optional -

(5} dzetsaka : settings panel ‘."—‘:—F— = N
Classifier : IGaussian Mizxcture Model > I .
Temp suffix f_d_ass_

Temp prefix

Mask suffix : f__m_a_sk

Providers : Standard >

10. 3miHiMO 300 paKeHH KTacu(piKoBaHOTO pacTpa 3 YOPHO-6i10ro Ha KOJTbOPOBMIL Bi/JIIOBITHO 10
3HaveHb id. [ 1boro noTpi6HO IMpaBoo KIaBilllelo MUIIi HATVCHY TV Ha CTBOPEHUIT pacTp «sentinel
class» y Tabmmiii 3MicTy IpO€EKTY i1 0O6paty 3 BUIIa[JHOTO MeHI0 NYHKT Properties (Bnacmusocmi),
nicns voro y BikHi Layer Properties (Bracmusocmi wiapy), mo 3’sIBUNOCS, NepeiiTy Ha BKIAJKy
Symbology (Cumsonika) Ta obpartu metop, Binobpaxenus Paletted / Unique values (Ilanimpa /
Vuixanvni 3nauenns). Llelt MeTop fae 3MOry 3rpymyBaTy IIKcesi 3a IX 3Ha4eHHAM i, BifmosigHo,
3agatyu iM Komip BimoOpaxenHs. Haruchite xkHouky Classify (Knacugixysamu), mo6 pomatu Bci
yHiKa/IbHi 3HaYeHHA MIKCeiB pacTpa. Y posmIAngyBaHOMY BUNIAAKy e 6ynyTs nudpm 1, 2 i 3, mo
Bi[IIIOBi/IalOTh KJIacaM roi, IKi MU CTBOPIOBa/IM IonepefHbo. [IpononyemMo BaM 3MiHUTH KOTbOPU
VIS IUX KiIaciB. [I74 1bOoro HaTHCHITH [iBivi /JiBOIO KJIaBilllel0 MUINI Ha KOJIbOPOBMUI KBafipaTUK
y croBuui Color (Konip) Ta 06epith BifTiHOK. PajyiMo OpieHTYBaTuCs Ha KOJIbOPM HA PUCYHKY
HIDKYE | BULIIUTY XBOMHMIA JIiC, AKUI IIO3HAYAETHCA «1», TEMHO-3€/IeHUM, a JTUCTAHUI («2») —
cBiTno-3enennM. Komip Bigkpuroro rpyHTy /00epiTh MaKCMMalbHO HEWTpPAIbHMM Y BifTiHKax
KopuyHeBoro. Y crosmnii Label (Hassa) 3a3HauTe Ha3By K/Iacy, /1Biui HATUCHITD Ha HAIUC y PAAKY i
3aMiCTb «1» HAMIIITh «XBOVIHMUI JIiC», 3aMICTb «2» — «JIMCTAHUIA JIiC», @ 3aMICTb «3» — «BIGKPUTUIL
IpyHT». [lani HaTncHiTh Ok, 106 3acTOCYBATV 3MiHML.
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11. Y pesynbrari Bu MaeTe OTpUMATH KOIbOPOBMIL pacTp, AKMII Bi3yaTbHO IIOBMHEH 36iraTucs
3a KOHTypaMM JIicy 3i 3HiMmkoM Sentinel-2. 3BicHo, kmacudikaris MaTumMe MOMIWIKHM, 60 /I Kpaijo-
rO pe3yabTaTy MOTPiOHO poONUTHU HeTanbHINIMIT aHAMI3 i cCTBOprOBaTY WMpLINi Habip roi. Hammm
3aBJIaHHAM Y Lill IPAaKTUYHil poOOTi € Bidya/sbHe NOPIBHAHHA 3MiH XBOJHOIO Ta JIMCTSHOTO JICY
3 2010-ro o 2020 p., i TaKMi1 pe3y/nbTaT HAC IIOBHICTIO 3aJJOBOJIbHSAE.

OTxe, 1106 3aBepIINTY IPAKTUYHY, HOBTOPITH Aii i3 7-10 myHKTiB, aje Bxe 11 3HiMKa Landsat-5:
CTBOPITh HOBWII LIeNII-ajil 3 TUMY CaMVMM TUIIAMV 3eMHOTO TIOKpUBY (Habip roi), IpoBeRiTh Kia-
cudikariio i 3MiHITh BiffoOpaXkeHHs pacTpa 3 YOPHO-61710r0 Ha KOIbOPOBUIL.

3uimok Landsat-5 mae ziputy npocmoposy pospizHericmv, momy ideHmudgpikysamu
06’exmu 6yde cknaoniue. Paoumo kopucmysamucst Google Satellite Hybrid 0nst nepesipku.

. ¥BOWHWA nic

. AWCTAHWA Aic
EiAKpUTHE FPYHT

Sentinel-2 Landsat-5




0 3anuTaHHA /1 nepeBipKu

Onuiuith, AK caMe 3MiHM/IACA TEPUTOPIs JiCOBOTO
MacKBY Ha 3HiMKax 3 2010-ro mo 2020 p.

Ha suimky 2020 p. sikoro yicy 6ibiie — XBOTHOTO 4y
JIUCTAHOTO? SIK BBaXkaeTe, i3 4uM 1ie OB A3aHO?

3a HIVDKYECHABECHM QR-KO]IOM B MOJKXETE ITIOJNBUTINCA Bi,T_ICO BIMKOHAaHHA HpaKTM‘{HOI.




3.3. IligKpecneHHA OCOOJINBOCTEM IreoJIOriYHNMX CTPYKTYP
B okonuuax micra Ans-Yna Cayaiecekoi Apasil

Curyanis

[TobynoBa TypucTnyHoi iHpycTpii 3 Hynsa B CayaiBcbKiil ApaBii 1eXXUTh B OCHOBI IIporpamu
Vision 2030, MeTO0 5KOI € 3HaUHe 3MEHIIEHHs eKOHOMIUHOI 3a/IeXKHOCTI KpaiHu Bif BUJOOYTKY
HadTy. OCHOBHOIO TYPUCTMYHOIO 1[iKaBMHKOIO KpaiHM € MDKHApOgHMIT pecTUBAIb MY3UKN, MUC-
TeLTBA, KyIbTYypu Ta icTopil «3uMa B TaHTOPi», AKMIT OCTAHHII pa3 IPOXOAUB y nepiof 3 19 rpynus
2019 p. o 7 6epesns 2020 p. B micTi Anp-Yna.

YuikanpHe MicTo AJb-YiIa i JUBOBVDKHI «MapCiaHCBKi» TOpH, SIKi 100 OTOYYIOTb — 1€ TO/IOB-
HUJI apXeo/IoTiYHMII TaM ATHUK Ha MiBHOYi ApaBilicbKOro miBoCTpoBa i Micije 6araTbox MUHYINX
nuBinisaniit. TyT po3TamoByIoTbcs CKeli, yTBOPEHi 3 4epBOHOIO i YOPHOTO IiCKOBMKA, AKi 3a J0-
IIOMOT0I0 BiTpy i 4acy Habynu He3Bu4aitHuX GopMm. bararo i3 nux ckenb BkpuTi netpormidamu, ki
00’enHy0TH 1X. JloCHiguTt 0cO6MMBOCTI reo/IoriYHOI CTPYKTYPH Lii€l TepuTOpil 3a FOMOMOro0 pi3-
HIX KOMOiHa1iit ook He BRanocs. Y 2008 p. 1eit perion 0y1o BKIIOYEHO 10 CIMCKY BeecBiTHBOI
cmaguyay FOHECKO, BiH cTaB nepumm Bu3HaHUM 06’ €KTOM Ha Tepuropil CayaiBcbkoi Apasii.

3aBmaHHA
3aBaHTaXUTH JiBa 3HIMKM Sentinel-2 3a 14.02.2020 Ha TepuTopito Anb-Yna (CayziBcbka Apasis)
kaHaziB (B12-B08-B02, B12-B11-B02).

TaHTopa (Tantora) — LLe AaBHiM NOKA3HMK 3MiHM arpapHMX CE30HIB, @ TOYHILLE — COHAYHUI FTOAUHHUK, PO3TaLLOBAHU
y CTapilt yacTuHi micta Anb-Yna. MicueBe HaceneHHA BUKOPUCTOBYBAO MO0 A5 BUSHAUYEHHSA Yacy i AK MOKaXKUMK
3MiHM Nip poKy. HWHi micLLeBe HaceneHHs Big3Ha4Ya€e NOYaTOK GecTmBanto, L0 CUMBOI3YE MOYATOK 3MMOBOIO CE30HY,
a TaKoXX MOBEPHEHHSA [0 PErioHy CiZIbCbKOrocnoAapcbKmx pobiT. 3 poKamu Lie CTasno Nony/asapHOK TPagMLIiEtD, AKa
CMMBOJII3y€ PO3BUTOK i Mporpec.

PerioH Anb-Yna po3tawoBaHuii Ha 300 KM niBHiYHiwWe Big MeauHu — micua UMBiNi3aUiiHOT i NpUpoAHOT cnaalmHu.
Bagaj Anb-Kypa (Wadi Al-Qura) — [lonvHa cin — ue nuwHKiA 0asunc, AKMIA NPoxoauTb Yepes Anb-Yia, 3axXULLEHNI CKe-
NIAMM 3 MICKOBUKA, LLLO CTBOPUO ifeanbHi YMOBM AN PO3BUTKY KiZIbKOX LMBINI3aLil. Y cTapofaBHi Yacu geaaHitu,
NiXbAHITK i HabaTei byayBanu TyT cBOi MicTa. PerioH Anb-Yna 3aBam 6yB BarK/JIMBMM MiCLLEM Ha KapTi TOProBuUX LAXIB,
LLLOHAMMEHLUE MOYMHAKUYM 3 NEPLUOro TUCAYOMITTA 40 HaWoi epu. Anb-Yia, po3TalloBaHMIM Ha CTapoAaBHbOMY
Lnaxy naxoLyis mix MisgeHHo ApaBi€to | EMMNTOM, CTaB LLEHTPOM KOMEPLiMHOrO i KyabTypHOro obmiHy. Moro
0a3u1CK i micTa 6yIM BaXKNMBUMM 3yNUHKAMM 1A TOPrOBLLB 1aZaHOM, MMPOM Ta iHLUMMU SO0POrOLLIHHUMM TOBapaMu.

Mporynsatuca Lieto TepUTOPiEID MOXKHA pa3om 3 AHTOHOM MNTyLWKIHKMM, MoAMBUBLUKUCH Moro 6.10r i3 CayaiBcbKoi ApaBii
https://youtu.be/ea5SuxRmRe8Y.

ANropuTM BUKOHAHHA 3aBJaHHA:
 yBiMkHyTHu mwiarid QuickMapServices i 3aBantaxxutu Kapty ESRI Boundariesé>Places;

e BUKOHATM CMHTe3 KaHaniB B04, B03, B02 (kom6inalis «1prpogHi KOMbopy») ISl KOXKHOTO 3i
3HIMKIB, 00’€[JHaTV [iBa 3HIMKI B OJJUH pacTp;

e BUKOHATU cuHTe3 KaHasiB B12, B11, B02 (kom6inaris «leomoris») o1 KO>KHOrO 3i 3HIMKIB,
00’eHATY 1Ba 3HIMKI B OJVIH PaCTp;
o 30eperTu B 3aK/IafKu 06/1aCTh KapTu — JOMMHA ATb-YIa;

e 3aBAHTAXNTHU y HPOEKT reojoriuny kapry «AFR CGMW BRGM 10M Geologic Units»
3 moprany OneGeology uepes URL y Burnani WES-merin-gariny.

IToxpokoBa iHCTpyKLis:

1. 3aBaHT@XNUTM fAaHi [0 NMPaKTMYHOI poOOTHM 3a mokauKaHHAM: https://drive.google.com/
drive/folders/1Q7W-c-WfD12gR7WOjkPOxOoME64aefyd abo 3BaHTaxmtu iXx caMoCTiliHO 3
EO Browser. Y uiit mpakTuuHin po6oti My 6yzeMoO BUKOPMCTOBYBaTM fiBa 3HIMKM Sentinel-2.
Yci xaHamm 3HIMKiB y ¢dopmari jpg mepebyBaroThb y BkaafeHinn manmi «IMG_DATA». Illnax mo




i€l mankyM My BXKe BKasyBa/M B IIONEPeSHIX IPAaKTMYHUX poOOTaX, BiH MOXKe MaTy TaKuil
Burnag:  S2B_MSIL1C_20200214T075959_N0209_R035_T37RCK_20200214T100110 - S2B_
MSIL1C_20200214T075959_N0209_R035_T37RCK_20200214T100110.SAFE - GRANULE -
L1C_T37RCK_A015362_20200214T080655 > IMG_DATA.

2. Bigkpuiite mporpamy QGIS i ctBopiTh HOBuMiT poekT. Ilepexonarirecs, mo B QGIS Bigkpu-
T0 naHenb Browser (Bpaysep) i manens Layers (Tabnuys 3micmy). SIKmo ix Hemae, TO HOTPiOHO
BIOPATN Y BepXHbOMY rOZIOBHOMY MeHI0 View (Buenaod) > Panels (Ilaneni) i mocTaBuTi BigMiTKy
6inst Browser, Layers ta Spatial Bookmarks. A taxox 3aBanTaxxte kKapty ESRI BoundarieséPlaces
yepes monynb QuickMapServices, a K10 BiH y Bac He IiJKTI0OYEHNII, TO 32 OIIOMOTO0 iHCTPYKIIiI
B mpakTu4Hiit 3.1 3po6ith ycraHoBKy. Temep 3HaiiiTh Ha maHeni iHcTpymentis 4 Search QMS
(ITowyx QMS) Ta yBiIMKHITb NaHeIb IONIYKY, HATMCHYBIUM Ha 1[}0 KHOIKY, IOYHITh NUCATH B
nowmyky «ESRI», i aBToMaTuuHO HIMKYe JOBaHTAXKaTbCsS Pi3Hi KapTH, B IEpeNiKy AKUX 3HAIITh
i momarite ESRI BoundariesePlaces.

1 S I3 @ L
Search OQMS (3]
ESRI &«

|Filter by extent | | Al =

EE Arctic Countries

1 WFS details, report a problem * Add
- Arctic Countries WMS [ 1
Nz @ | Add

WMS details, report a problem

__a ESRI Boundaries8:Places _E\
d TMS details, report a problem . |/ -

4 ESRI Gray (dark)
‘ TMS details, report a problem

@ | Add |

. ESRI Gray (light)

d TMS details, report a problem ® Add

. ESRI National Geographic

d . @ | Add | .
TRAS Aetaile rannd o nrrhiann i

Fresh geodata for your project

| SearchQMs | Processing Toolbox

3. CrioyaTKy CTBOPMMO KOMOiHaIi}0 B IPUPOHIX KOMTbOPAX /I ABOX 3aBAaHTAXKEHUX 3HIMKIB,
06 TO0aUNTU SK BUIJISAJAE MICLEBICTh «IIOACBKMM OKOM». Y IIiil NpPaKTU4Hiil pobOTi Mu
BUKOPMCTOBYEMO 3HIMKU Sentinel-2, a koM0iHawiA KaHATIB Y IPUPOJHIX KOTbOPAX /I OYIAb-AKIX
sHiMKiB Sentinel-2 6yae Takoro: B04, B03, B02.

CrBopumo koMb6iHatito B04, B03, B02 ciovaTKy /151 OfHOTO, a ITOTiM /i1 iHIIOro 3HiMKa (3HiMOK,
3 SIKOTO ITOYaTH, MOXKeTe Bubpatu camocTiitio). O6upaemo Raster (Pacmp) > Miscellaneous (IHue)
> Merge (Cunmes). Y panxy Input Layers (Bxioni wiapu) - | -, y Bikui Multiple selection (MHox1HHa
Bubipka) HatucHy ™™ Add files (Jomatu daiinn) i Bubparu xananu B04, B03, B02 (6ci kananu 3ximkie
36epiearomocs 6 nanyi «IMG_DATA», wnsax 00 Hei onucano 6 nepuiomy nyHxmi), 36epirarodu mocii-
IOBHICTD, Ta OK. [lani moTpibHO noctaButy Binmitky 6ins Place each input file into a separate band
(36epeemu koxcen 6xioHuil atin Ak okpemuii kanan), a panox Merged (Cunmesosanuii) 3aMNIINMO
nyctuM. TMM caMyM MM CTBOPIOEMO TMMYAacoBMil aiis, AKuit He 36epiraeTbcsa Ha KOMIT'IOTEpi, a
Ti/IBKY CTBOPIOETHCS B IIbOMY IIPOEKTI, @ MOTIiM HaTcKaeMo Run (3anycmumu). Habnusbrecs mo
MeX CTBOPEHOTO pacTpa, HaTMCHITh IPaBOIo0 KJaBillelo Ha HasBi mapy Ha maHeni Layers (Lllapu)
iy BunmagHOMY BikHi 06epith Zoom to Layer (Habnusumucs 00 wapy).

IToBTOPITH Ail, CTBOPITH TaKy caMy KOMOIHAIIi10 [/Is1 APYTOro 3HiMKa.



f

S2B_MSIL1C_20200214T075959_N0209_ S2B_MSIL1C_20200214T075959_N0209_
R035_T37RCK_20200214T100110 R035_T37RDK_20200214T100110

@ 3anuTaHHA IJIA NepeBipKu

[MomitTunu, mo xXo4ya KOMOiHal[igs Ta cama, aje
Bijo6pakaeTbcsi BOHA He 30BCIM OffHAKOBO IS [IBOX
3HIMKIB? fIK fiymaere, i3 4nM e Moyke Oy T OB sI3aHO?

4. HactymHuM KpoKoM 6yzie 06’ elHaHHA 1BOX 3HIMKiB B ofyH. Lle MO)XHa BUKOHATV 4epe3 TO/I0BHE
MeHIo Raster (Pacmp) — Miscellaneous (Inwe) — Merge (3numms). Y psapky Input Layers (Bxioni
wiapu) BUOMPAEMO eJIeMeHTH, AKi XoueMo 06’effHaTy, a came — fiBa ¢aim 3 HazBow «OUTPUT» 3i
CTBOpPEHMMM KOMOiHAIisIMU B IPpUPORHUX Konbopax. Psamok Merged (Cunmesosanuii) 3amummmo
nyctuM. TUM caMuM MM CTBOPIOEMO TMMYACOBUI (ailyl, AKMil He 30epira€Tbcsi Ha KOMIT 0TI,
a TUIBKY CTBOPIOETHCS B I[bOMY IIPOEKTI, HaTMCKaeMo Run (3anycmumu).

LIvoz0 pasy mu He cmasumo npanopeuyv Hasnpomu Place each input file into a
separate band (36epeemu Kojcer 6xi0HULL patin AK okpemuil KAHAT), ULO6 ompumamu NOBHOUIHHO
00°€0Hanuti pacmp.

[ns o6’egHaHHA ABOX pacTpiB MOTPiOHO Tpoxu Oijbllle Yacy, TOMY He NaHIKyJiTe, a IPOCTO
3ayeKaire.
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Input layers

Grab pseudocolor table from first layer Q Multiple selection
Place each input file into a separate bam

ESRI Boundaries&Places [EP5G:3857] Select All
SN ety e v OUTPUT [EPSG:32637]
Float32 v OUTPUT [EPSG:32637] Clear Selection -
4-3-3_merge [EP5G:326
b Advanced parameters World CGMW 1:50M Geology [EP5G:3857] Toggle Selection
Mer merge_12_11_2 [EP5G:32637]
ged e merge_natural [EPSG:32637] A e
[Save to temporary file] ) | hgd EI'E ctory... | &
v Open output file after running algorithm @
GDALfOGR console call _J
Cancel
python3 -m gdal_merge -ot Float32 -of GTil 2ebd22/

cc2d5de57bbf422fa 1cf75a30cf8388a/OUTPUT. tit —-opttie C: \Users\38099\AppData‘\Local\Temp/
processing_2ea79%B823d9439d92ea9 13558 2ebd 22 /febdecD8 5ebadadch6c900e 2e82295¢9 /mergelnputfies, txt

0% Cancel

Run as Batch Process . ( .R,un ,J Close Help

CTBOpeHMIT pacTp PEKOMEHIYEMO I€pelIMEHYBaTH, MOXXHa 3a/laTy Ha3By «merge_4-3-2»,
a TorepeHi CTBOpeHi KOMOiHaLil MOXKeTe BUJAIUTHU. YCi Iii omepaljii MO>)KHa BUKOHATH, SKIIO
HATMCHYTU JTiBOIO K/IaBilero Muili Ha map y naneni Layers (Illapu), a y BUafHOMY MEHIO JJIs
nepeliMeHyBaHHA BuOpaty Rename Layer (Ilepetimenysamu wap), a mo6 Buganut — Remove
Layer (Buoanumu wap).

[TopuBiTbcs Ha 00’ egHaHMI pacTp. Un MOMiTH/IM BU 3MiHU B KO/IbOPax Ha 3HIMKY? 3apas Kojip
CTaB OJHOPIAHMIT i IUTABHO IIepeXOfuUTbh, CTUKY MDXK 3HiMKamu 30BciM Hemae. [I[o6 mpubparu
qopHMiT QOH, AKUI € JTiBOPYY IO MexXi 3HIMKa, IBi4i HATMUCHITD JIiBOIO K/IaBilllelo MUIIi Ha Ha3Bi
o6’epHaHoro 3HiMKa B Layers (Illapu), oTxe, Bunage MeHio Layer Properties (Bnacmuseocmi wiapy),
nepeiifith Ha BKnagky Transparency (IIposopicmy) i B psanky Additional no data value (JJooamxosi
3HavenHs no data) Harmmiuith «0», HATUCHITH OK.

Q Layer Properties - merge_natural | Transparency X
@ iriormation 00,0 % :
"‘-\‘_‘\ Source w No Data Value

.‘., , Sernboksay o data value ot defined

= Jadditionaino data value 0 |
w Custom Transparency Options
- Histogram
. Transparency band | None >
4 Rendeing Transparent pixel list
Red Green Blue Percent Transparent | f‘-iil'

.- Pyrarmds

Stle = o ! cancel | Apply Il Help




ITycTena B IpupoOgHNX KOTIbOPAX Ha CYIIy THUKOBOMY 3HIMKY BioOpakaeThbCs B Pi3HMX BifiTiHKax
KOPUYHEBOTO Ta 0i710ro, a OT>Ke, 30BCIM He Bpakae CBOIM BUILAZOM. CrpoOyitMo mobaumty il
II0-iHIIOMY.

5. A 3apa3 BUKOHA/IMO CVHTe3 KaHaJIiB I 3HIMKiB, oOpaBummM iHINy KoMOiHaljlo, a came
«Teonoris» (B12, B11, B02). Kosxen tun ripcbkoi mopoaym mo-pisHOMY Bifib¥Bae KOPOTKOXBIU/IbOBE
inppavepBoHe cBito. lle Mo)kHa MO6auNTH 3a JOIIOMOTO NOPiBHAHHA Bigouroro ceitma SWIR.
Y niit kom6binanii BukopucroByerbcsa kaHan B12 (SWIR) myisa po3aMexxyBaHH:A pisHUX THIIIB TipCbKUX
HOpif, 10 MiCTATD aHiOHHI rpymny, Taki Ak Al-OH, Mg-OH, Fe-OH, Si-OH, xap6onaru, amoHilt Ta
cynbdatn. Tomy 3HOBY 3p0OMMO CIIOYATKy CMHTe3 KaHaJIiB /I KO>KHOTO 3HIMKa OKpeMo, ajie BXe
mas komb6inanii B12, B11, B02, a moTim ix 06’egHaemMo B ofuH pacTp. [[/1s1 1bOro IpoCcTO MOBTOPITH
iHCTpyKIiI0 3 NYHKTIB 3-4, TinbKM mam’sitaiite, Mo A/ KoMOiHaIil KaHaIiB HOTPi6GHO BUOMpaTH
B12, B11, B02. Bu mokeTe caMoCTiifHO BMOpaTu 3HIMOK, IS SIKOTO 3pOOUTE CHMHTE3 KaHaJiB
HacaMmIlepes, aJpkKe Bijj IepeMiHy MiCLlb HIY0T0 He 3MiHUTBCA.

Komb6inanisz B04, B03, B02 Komb6inauisz B12, B11, B02

CrBopeHuUit o6’egHaHNUI pacTp NeperiMeHyliTe Ha «merge_12-11-2» i mo3bypbTecss 4OpHOTO
¢dony. OT>xe, MU OTpUMaNy 3HIMOK ByKe 30BCIM B iHIIMX KOJIbOPAX, @ Hallla ITyCTeNst HibM pO3KBiT/Ia.
Kom6inanis B12, B11, B02 3HauHO cmpouye BisyanbHy iHTeprpeTalilo reoJOriYHUX OVHUILb,
ajpke Kombopu ifeHTHQiKyIoTh pisHi MiHepamu. JKoBTi / xKopuuHeBi AinAHKM ineHTH]IKYIOTH
retut (goethite), remMHO-3eneni — xmopur (chlorite), cBiTno-3eneni — rmHucTi (clay), a gpioneTosi —
cynboinn (sulfides). Bincmonenns, ski Mo)KHa Mo6a4ynTy Ha CYNYTHUKOBUX 3HIMKax, € MPOSIBOM
NOTEHUIHNX MiHepaJIbHMX pyj ab0 MifnoBepxHeBMX pomoBuiy. Taki o6cTexxeHHA TepuTopil 3a
TOIOMOTOK0 CYIyTHMKOBMX 3HIMKiB MOXYTb JOIIOMOITY 3HAITU IOTEHILiJIHE POJOBUILE O TOTO,
AK IUVIAHYETHhCA NepeBipKa Ha MiCIAX.

6. [letanpHille posI/IAHbTE 3HIMKY i TOPiBHANTE MiX CO60I0 CTBOpeHi KOMOiHaMii y IpupogHNX
KO/IbOpax Ta B KoMOiHamii «[eomnorisi». Bukopucrosyloun kapry ESRI BoundarieséPlaces, sxy
MM TIpMERHAIN BUIE, 3HAVIITh JONMMHY A/b-YIa. 3BepHITh yBary Ha MOPSA/IOK BifoOpaskeHHA IIa-
piB. IlorpibHo, m06 xapra ESRI Boundariesé~Places Bio6paxanacs moBepx ycix iHIIMX mrapis,
TO6TO Oy/Ia IEepLIOK0 B CIVCKY. SIKIIO Y Bac He TaK, TO IEePEMICTITh Il — CIIOYaTKy BUAIIITS ii 1iBOO
KJIaBilllef0 MU Y CIMCKY IIApiB i IOTATHITDL Ha caMuil BepX. Temep HafgmuUcy MicT i TpaHCIIOPTHI
marictpati BifoOpa)keHi Ha KOCMO3HIMKax.

3a [JOIIOMOro0 KHOIIOK HaBiraljil Ha IaHesi iHCTPyMeHTIB HabMM3bTeCs JO TEPUTOPIl JOMMHM
Anp-Yna i 36epexiTh 1110 067acTb KapTyu B 3akaaaky. Ha maneni iHCTpyMeHTIB 3HaiIiTh KHOIKY
New Spatial Bookmarks (Hosa npocmoposa 3axnaoxa) % a6o uepes kombGinanito kmasim Ctrl+B
3ajiaiiTe Ha3By 3aKkmafky, Hanpuknag «Al-Ulay, i HatucHiTh Save (36epesmu).




0 3anuTaHHA /1 nepeBipKu

3a pomomoror  koMmbiHanii  «leomoris»
BU3HA4Te, 3 AKUX IOPiJl CKIafalTbhCA CKeli B
monmvHi Anb-Yia, mo OyayM KOMMCKOI 6araTrbox
3racjmx UuBinisalrii

3a KO/IbOpPOM IIpOaHasli3yiiTe, fAAKi MOpPOAU €
Hai161/IbIII OV PEHNMM Ha 00’ €JHAHOMY 3HIMKY
B KOMOiHanii «[eonoris»

7. OcTaHHIM 3aBIaHHAM Hallol IIPaKTUYHOI Oyzie fomaBaHHA fo NpoekTy B QGIS reonmoriynoi
kaptu OneGeology yepes URL (aurn. Uniform Resource Locator — edunuii 8kasieHux Ha pecypc)
y Burmsagi WES-meitn-dariry.

WES (Web Feature Service) - 1e cTaHgapTHIIT IPOTOKOJI, SIKUII € TEXHOTOTiYHOI OCHOBOIO IS
pearnisauii BifianeHoro goctymy fo 6asu faHux kaprorpagiunux Martepianis. 3amut WES BusHavae
map (mapu), 0671acTh KapTy, 0 MOXYTh BigobpaxaTncs sk uiap y npoekti QGIS y Burmspai
BEKTOPHMX IIPOCTOPOBMX JaHUX.

[lna saBanTaxeHHs KapTu OneGeology morpibHO crmodaTky ckomitoBaty nokaukaHHs URL
i3 caitta OneGeologyPortal. Tomy Hacamnepen 3aiimite Ha caiit http://portal.onegeology.org/
OnegeologyGlobal/ a6o mpocro BBemith y momykoBuk «OneGeology» i mepeiiniTh 3a OmHUM
3 IepluX IOKIMKaHb. BUKOpUCTOByIOUM KHOUKM HaBiramii, Habnmsbrecs 10 ApaBilicbKoro
niBocTpoBa Ta Bigkpuiite BK1anky Datasets (Habopu 0axux), ika po3TalloBaHa Ha IpaBiil OiuHil
naseni. Tyt sanumre BigMiTKy nuie 6151 kapt «CGMW-BRGM 1:10M Geological map of Africa»,
TOMY II[O caMe I KapTa MiCTUTD JaHi PO HaIlly TEPUTOPII0 HOCTIIKeHHA. Y pAAKy 61711 Ha3Bu i€l
KapT! HAaTUCHITD CTPiIKy ~*, a y BKIaflli, AKa BiJKpMETbCA, CKOMiIONTe MOK/MMKaHHA Service URL
(Cepesic URL), natuchysmm Ha [LJ.
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Iareperic pecypcy kaptu OneGeology (URL: http://portal.onegeology.org/OnegeologyGlobal/).
KomnitoBanua moxmukanna URL:  http://mapsref.brgm.fr/wxs/1GG/IGC35 CGMW_ BRGM

Africa Geology 3 moprany OneGeology.

Teniep 3HoBY nosepHitbcst B QGIS, mo6 gopatn xkapry OneGeology y npoekt. Bubepits y ro-
nosHomy MeHIo Layer (Illap) - Add Layer (Jodamu wap) - Add WFS Layer ([Jooamu WFS-wap),
a'y BikHi, fIKe BITKPUETbCA Y BEPXHbOMY PAJKY, HATUCHITH KHONIKY New (Hosuil), mo6 fomaTi Ho-
Buit WES-map. Y HoBOMy giasoroBoMy BikHi 3amoBHiTh psafok Name (Hasea), BuycaBIIM TYAu



«Geology», a B HacTynHoMYy pAnKy URL Bkaxirts agpecy URL-cepBicy, AKy My KomitoBanu i3 caiita
OneGeology (muB. puc. Hikue), Ta HatucHiTh OK. IloBepHemocs y piamorose BikHo WES i Ha-
tucHeMo kHonKy Connect (ITiokntouumucs). Ilicns nporo y Bac Ma€ OHOBUTHUCS BiKOHEUKO HIDKYE,
Zie BioOpasATbcs BCi KapTH, sIKi JOBaHTXWINCA 10 11boro ctBopeHoro URL-3’equanns. O6epith
y cicky «AFR CGMW BRGM 10M Geologic Units» i nHatucuits Add ([Jodamu,).

3} Data Source Manager | WFS x
Server Connections
| ceslogy ___*C) Create a Mew WFS Connection b 4
: —— ———
@ w Edit Remove Comnection Details
Mame  Geology
URL  Lbrgm,frjws/ 1GG/TGC3S_CGMW_BRGM_Africa_Geology?
Title ~ Name e = = ~ = =
AFR CGMW-BRGM 1:10M Oceanic plateau ms Ak Authentication
AFR CGMW-BRGM 1:10M Dceanic plateau ms:AF
AFR CGMW-BRGM 1:10M Oceanic faults msAF Eonfigr=tind . (R
AFR CGMW-BRGM 1:10M Oceanic crust msAF Choose or create an authentication configuration
AFR CGMW-BRGM 1:10M Oceanic crust mis:AF EH e T @
AFR CGMW-BRGM 1:10M Geological units e a
AFR CGMW-BRGM 1:10M Fa uil.: msAf Corfigurations store encypted credentisls in the QGIS
AFR CGMW-BRGM 1:10M Continental Ocean Bou.., ms:Af authentication database,
WFS Options
Version Maximum = Detect
Mao., number of features
v Enable feature paging
4 Page size
Uz tie for layer name igrore asis orentation (WFS L 1WFS 2.0)
V| Orly request featres overlanping the view extent Invert axs orientabon

Map Server ©

EPSG:3857 @ | Cencel Helo

o ArcGIS Feature Server
-

Geolode Busid guery Cose { Add * Help

8. 3aBaHTa)KeHa KapTa BifoOpasuThbcA y CIMCKY IIApiB y BalIOMY NPOEKTi. Byab-AKa kapra, fka
3aBaHTaXyeTbcs yepe3s WES, Bifobpasutbcsa y BuriAni weitn-gainy B neperniky mapis. ko
wweiin-¢aiia CKIagaeTbesl 3 MOJIrOHIB, TOZI aBTOMATUYHO MIC/Is 3aBaHT)XXEHHs yci BOHM OyAyTbh
BiffoOpa>kaTycs OFHMM KOTMbOpOM. [l Toro 106 3MiHUTK BiffoOpa’keHHs 3aBaHTa>KEHOTO IIapy,
HATVICHITb IBiui JIiBOI0 KHOIIKOIO MMIIIi Ha JIOTO Ha3Bi, a B iajjoroBoMy BikHi Layer Properties (Bna-
cmusocmi wiapy) y Bknaaui Symbology (Cumeonika) 3MmiHiTh crioci6 Binobpakenns 3 Single Symbol
(Oounuunuii cumeon) Ha Categorized (Kamezopusosanuii). Y psanky Value (3nauenns) Bubepith
Ha3BY KOJIOHKY, BillTIOBITHO [J0 3Ha4YeHb SAKOI XO4eTe IOOyAyBaTy KapTy (B HAaIIOMY BUIIAJKY 0be-
pitb «STRATI»), i HatucHiTh kHONKY Classify (Knacugixysamu) fjist Toro, o6 saBaHTOXWIICS BCi
3HAYeHHs 3 KOJIOHKY, sIKy My Bubpanu y Value (3nauenns). Hatucnite Ok. ITonironu Bigo6pasarsb-
sl BXKe B pi3HUX KO/Ibopax (BiAIOBIZHO 0 THX MapaMeTpiB, sKi MU BKa3ajy BUIIE).

Taxkox y IbOMy fia/loroBoMy BiKHi 3MiHITh IIPO30picTh BimoOpaskeHoro mapy. I poro pos-
Kpuiite psagok Layer Rendering (Bisyanisauyis wapy), B panky Opacity (IIposopicmv) MOTATHITD
IIOB3YHOK a00 3MiHiTh L1 poBe 3HaUeHHA Ha «40%».




Eayues G} Layer Properties - msiAFR_CGMW_BRGM_10M_GeologicUnits | Symbology ®
e M ®wY -3 A0 " -

eAFR MW BRGM 10M Geologicllnit - al
~ ¥ 5 ESRI Bounderics8iFlaces f information vahie abc STRATL -] £
v ¥ merge_natural
W merge 12.11.2 33 source Sywink. | 1
Color rama Rardom colors I~
Symbol ~ Value Legend =
J ] D DOrdovician to Carboniferous Ordovician to Carboniferous
v Ordovician to Devanian Crdevician to Devonian
v Il DOrdowician to Silunian COrdovician to Silunan
v Orosirian Craesirian
] - Orosirian to Statherian Oresirian to Stathenan
v [ Palecarchean Paleoarchean
7] . Paleoarchean to Mescarchean Paleoarchean to Mesoarchean
v [l Paleogene Paleogene
Altributes Form o - Paleogene to Pleistocene Paleogene to Pleistocene
v - Paleoproterozoic Paleoproterozoic
=
E

T

joing i Permian ko Jurassic Permian to Jurassic =
N | = Delete Al Advanced =
ﬁ Aueeiliary Storage @

I8 Actions it _6 00% @ =

B oispisy Layer Fasbirs
5 Pl mxie MNormal - | Normal >

& Rendering v aftacts

Resuite Viewer SCP Dock Browser L. |
R Variables Contral frature rendering order

Spatial Bookmark Manager

JUIE N - ‘ Metadata = Stde - @ Cancel Aocky Hep

3BepHiTh yBary Ha HOpsOK BifoOpaxkeHHs mapis. IloTpibno, m06 xkapra «xAFR CGMW BRGM
10M Geologic Units» Biobparkanacst moBepx ycix iHIIMX mapiB, TO6TO Oyia MepIIOI0 B CIKCKY.
Ao y Bac He Tak, TO IEPEMICTITb ii — CIIOYATKy BUIITD TiBOX KHOIIKOK MMUIII y CIVCKY IIapiB
1 IOTATHITH HA CaMMUI1 BepX.

9. Kopucrytouncnh kuonkotw Identify Features (I0enmudgixysamu ocobrusocmi) *, nisHatitecs
inpopmarnio mpo Te, KOMM YTBOPWINCA TEONOTiYHI CTPYKTYpU B MeXKaX TepUTOPil JOCiIKeHHS
(o6’egHaHMIT CYIyTHUKOBMIT 3HIMOK). I/If ITbOTO y CIIMCKY IIAPiB BUAIIITH TiBOIO KIaBilller0 MU
3aBaHTaxeHy KapTy «CGMW-BRGM 1:10M Geological map of Africa», 3HaiijiTh Ha maHeri iHCTPY-
MeHTiB KHONKY % (BoHa posraumioBaHa B Attribute Toolbar (Ampubymuena namvenv iHcmpyme-
mig)); AKIO IIi€l KHONKM HeMae, TO il MO>KHA YBIMKHYTH, HaTMCHYBILIY IIPAaBOI0 KJIaBilllelo MM
B Me)XKaX ITaHeJli iHCTPYMeHTiB, i mocTaButu BigMiTKy 6ins1 Attribute Toolbar). Hatucuite % Ta
HaBOJIbTEe HEIO Ha IIOJTirOH, SKIIi Bac I[iKaBUTb, i BUI/IAITE JIOTO JIiBOIO KjIaBilllelo MuIIi. Y BK/IafdIi
Identify Result (I0enmudpixysamu pe3ynvmam) Ha 6i4Hii maHesni 3’IBUTbCA BCs iHoOpMaris mpo
BuOpaHuil noirod. 3BepHith yBary Ha psagok «STRATI», me 3a3nauena epa abo mepion 3i cTpa-
TurpadivyHoi TabnMMIi, KO yTBOpUIAcS I TepuTopis (mpurapaiite 3 ypokis reorpacii), a Takox
panok «LITHO», e 3a3HaYeHO MOXOIKEHH BiIK/Ia /iB.

Axwo sudinenum 6yde 6y0v-AKull iHWULL WAp, a He MO, 3 K020 8aM NomMpioHa
inopmauis, moodi xHonxa % abo He cnpauoe, abo dacmv iHPopmauio Npo HWUTL wap, TKUL
8UOiNIeHUTL Y CNUCKY wapis.
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Kopucryrouncs gaunmu 3 kapti «kAFR CGMW BRGM 10M Geologic Units» 3a goromororo Tab-
i Identify Result (I0enmudpikysamu pe3ynvmam), HpoaHaIi3yiiTe, Yu MPOCTEXXYIOTHCS B3aEMO-
3B’13KM MK 3MiHOIO KO/IbOPIB Ha CYITyTHUKOBOMY 3HIMKY B KoMOiHauii «[eomoris» i Mexxamu reo-
JIOTIYHMX OJMHUIb, AKI BUJIi/IEH] Ha KapTi.

0 3anuTaHHA NI NepeBipKn

3anmuiTh Ha3BM BCiX cTpaTurpadivyHmx Ie-
pionis (psamok «STRATI»), ski inenTngikyoTbes
B MeXax 00’€JHaHOrO CYNIyTHUKOBOTO 3HiMKa.
3asHauTe, AKNII NIE€Piof] € HAMICTApIINM, a AKUI —
HaIMOIOIIIUM

Hanmmiite, y MeXaxX CKiZIbKOX TeONOridyHIX
OJIVIHMLIb PO3TALIOBYETbCSA TEPUTOPIiA JOCTI/IKEH-
H: (06’ €lHAHNMII CYITy THYKOBMII 3HIMOK)

3a fonomoromo psasaka «LITHO» BusHaure, Aki
TUIIM BiK/IafiiB II€peBakaloTb Ha TEPUTOPIl [O-
CITiKeHHSA

0 3anuTaHHA /1A NepeBipKn

Ha Bamy pgymxy, 3a AKuUMM O3HaKaMu
MO>XHa 3HAWTU KOHLEpPTHy 3any «Mapaiia» Ha
CYIIyTHMKOBOMY 3HIMKY?
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| KOHUepTHWi 3an «Mapaia» l %
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PosramnryBaHHs KOHILIEPTHOI 3a/1M Ha CYIYT- Konneprna sama Ha ¢orto [URL: https://
HrukoBomy 3HiIMKy [URL: http://mapsref.brgm. experiencealulages/default.aspx]
fr/wxs/1GG/IGC35 CGMW BRGM Africa

Geolog]

3a HaBE€JCHNM HIVKYE QR—KO}IOM B MOJXETE ITOAMBUTICA Bi}IeO BUKOHAaHHA HPaKTI/I‘{HOI pO6OTI/I.




4. Bizyanizania 3HiMKiB Ha undposii mogeni pensedy

4.1. CtBopeHnHa undporoi mozeni pensedy ropu I'osepna

Curyania

Topa IoBepna — HaliBuIa BepinHa YKpainy, Bucora 2061 M. PosTamoBaHa B ripCbKOMY MacuBi
YopHoropa, Ha Mexi S pemyancpkoi Micbkpaau IBano-®pankiBcbkoi 06/macTi Ta PaxiBcbkoro paitony
3akapnarcbkoi o6/acri. [opa po3ramoBana B MeXax IPUPOJOOXOPOHHNUX TepuTopiit: KaprmaTcpkoro
6iocepHoro 3amosigHmka (3akapmarts) i Kapmarcbkoro HaljioHa/JIbHOTO HPUPOFHOTO IAPKY
(IBaHO-®pankiBcbka o6macTh). Cxmaym ropu NMOKpuUTi O6ykoBuMu i cMmepexoBumm micamm. Ha
Bucoti 1500 M rmoymHaeTbcsi CyOanbmiichbKuUil MOsIC macoBuly (BijoMmit sik mojmoHuHM). [leprumit
TYPUCTUYHUI MAapIIPYT 3i CXOJPKeHH A Ha BepuHy 6yB Binkputnity 1880 p. Y3uMKy anbIiHiCTCHKIM
CXOJKeHHsAM Ha I. [oBepra npucBoeHa kareropis 15.! OguH 3 mommpeHnx MapIpyTiB CXOmKeHH:
Ha TOPY IOYMHAETHCS BiJf CHOPTUBHOI 6a3u «3apocisik» (4ac CXOPKEeHHS — 3—4 TOIVHM).

3aBgaHHA

Croputu 3D-mopens r. [oBepna i yactunu HYopHoripcpkoro xpe6Ta; BUSHAYNTH, sIKa KPYTICTh
TYPUCTUYHOTO MApIIPYTY; SKWUII Mepenaji BUCOT Ha MAapIIPyTi CXOMKEeHHs BiJj CHOPTUBHOI 6asu
«3apOoCIAK».

ANropuT™M BUKOHAHHA 3aBJAHHA:

1. 3aBanTaxxutu nudposy momenb penbedy SRTM na Tepuropito Kapmar (YopHoripcbkoro
xpebra).

2. CrBopuTK Ha OCHOBi Mofeni penbedy KapTy KPyTOCTi CXWIiB 1 BMOpaTy HaOiIbII mOIOrmit
MapIIpYT cepefi Pi3HUX MapLIPyTiB CXOJ)KeHH: Ha I. [oBepra.

3. CrBoputn 3D-mopens 1. [oBeprna Ha ocHOBI ndpoBoi Moperni penbedy SRTM.

IToxkpokoBa iHCTpyKIia

1. 3aBantaxutn undpony Mopens penbedy SRTM Ha TepuTopito JOCTIIPKEHHS 3a JOIIOMOTOI0
reonioprany SRTM Tile Grabber (https://dwtkns.com/srtm) a6o 3a uum noxknukaHHsM: https://
drive.google.com/drive/folders/1pb5YCqcUA UcaV8l FytlviVLvGtQ Xs 3 gaHuMu o LIbOTO po-
6040ro 3omuTa.

SRTM — Shuttle Radar Topography Mission (PadapHa TonozpagiyHa Micia LLlama) — ue MiKHapOAHWUI NMPOEKT
3i cTBOpEHHSA UMdpoBoi Moaeni penbedy 3emii.

Y xaprorpadivHOMY BiKHi FeOIOPTAIy BY MOXeTe IT0OAYNTH, 10 TEPUTOPis po3buTa Ha 30HI,
BioOpakeHi kBasiparamu (Taitamu). 3a ZOIOMOTOI0 iHCTPYMeHTIiB HaBirauii norpibHo BuOpaTn
KBaJlpaT, 1110 OXOIUII0E TepuTopito YKkpaincbkux Kapnar. HaTucHiTh Ha HBOTO — B pe3y/nbTaTi Mae
3’IBUTHUCS BiKOHIIe [y 3aBaHTaKeHHs Taiia srtm_41_03 - HatucHits Ha Download GeoTiff (3a-
sanmancumu GeoTiff).

' URL: https://uk.wikipedia.org/wiki/ToBepra.




& dwtkns.com/artm/

SRTM Tile Grabber

Note: This tool doesn't work as of January 2021, because the data paths it pointed to on external mirrors have ch d. You can d
tiles from CGIAR's website here. This map may still be useful for finding figuring out which file name you're inter in

This interface attempts to ease the pain of downloading elevation data from the Shuttle Radar
Topography Mission. Click on red tiles to download their corresponding data.

Iarepderic Bebmopranry SRTM Tile Grabber (https://dwtkns.com/srtm).

2. PosapxiByiiTe 3aBanTaxeHuit ¢aitn i gopgarite y npoext QGIS.

3. Hoparite xapTy OpenStreetMap y npoext (MeHto XY Tiles (XY Taiim) Ha maHeni Browser
(bpaysep)) Ta 3HaiiiTh Ha KapTi I. [oBepra, a TakOXK CIOPTUBHY 6a3y «3apocisak» i nononuny Cko-
necpKa. HabnusbTe KapTy Tax, 1j06 OZHOYACHO BioOpaskanucs i Tpu JIoKalil Ha KapTi.

G2 *31 Tonepna - OGIS
Project EQN Wiew Laver Setlngs Biugins Vecior Baster Dambase Wen Progessi
TEBRBREX GeSs s

MOV AW L /B ESRk-HOciibe “aEsTmEE R &
‘Browser ; .

na Help
[ ol T R T

¥ google image
B minefislds
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4. O6pixre pacTp SRTM no MeXkax eKCTEeHTY KapTy, HATMCHYBIIN IIPaBOI0 KHOIIKOK MMUII Ha
map y Tabamii BMICTY, a 3 BUIIAJHOTO CIIUCKY Bubepith Export (Excnopmysamu), Save As (36epee-
mu AK).



- uraoe

BB oez

@ WMS{WMi 42 Zaom to Layer
- & XYZ Tiles

& bing im. 5 Show in Overview
= google Copy Layer
& minefief Repame Layer

(o] St e
; te‘:r:'i‘n [ Zoom 1o Native Resolution (100%)
= nyBaiud Stretch Using Current Extent

& ronokay ] Duglicate Layer

& wrs

Bemave Layer...
A7) WES 2 a2
7 WS Move to lop

@ ArcGishaps Change Diata Source...
) ArcGisFeaty —
AR Set Layer Scale Visibility...

| sl GeoMode
Pt i z
Layers Export

o O = T

Styles » Save as Layer Definition File...

¥ OpenStl  poocnies. Save as QEIS Layer Style File...

Y BikHi, 0 BiffKpueThbcs, nepeipTe, mo6 Gopmar BuxigHux fanux 6y GeoTlF, mani BkaxiTh
Ha3By (Hanmpukmag «srtm_goverla») i miAx go fupekTopii, KyAn By XxoueTe 30eperTy BUXiHMII map.
IToTiM BKaxitp Kaprorpadiuny npoexuio (CRS): WGS84 / UTM Zone 35N (IIOKpOKOBY iHCTPYK-
1iro 111 BuOopy notpibHOI poeKIii HaBeleHO B po3f,. 2.2, II. 4; CKopucTaliTecs, OyAb 1acka, Helo 3a
notpebmn). Y 6moui Extent (Exkcmenm) Bubepits Map Canvas Extent (Excmenm xapmoepagiunoeo
8ikHa) Ta HaTUCHITh OK.

Q Save Raster Layer as... >

Output mode (@ Raw data | | Rendered image

Format | GeoTIFF = | || create vRT

File name |sr‘tm_gcn.rerra al|..|
e EEE—
Layer name | |

CRS | EPSG:32635 - WGS 84 / UTM zone 35N IT| |§|I

1 e ——
W | Add saved file to map

w Extent (current: map view) =

North |5341983.3478 |

West |309042.4302 | East |319983.5005

South |5331303.3764 [

| Current Layer Extent | iCaEculate from Layer v| I| Map Canvas Extent |

w Resolution {current: layer)

i®) Horizontal |68.2311 | vertical |88.852 | | Layer Resolution |

. Columns |1GD | Rows |120 | Layer Size

- Create Options

oK Cancel | | Help

Y pe3ynbraTi HOBOCTBOPEHMIT pacCTPOBUII AP BifIKPUETHCA Y IPOEKTI. I/ mpucKopeHHsA pobo-
TV MU Hajasi OyeMo KOpUCTYBATVCA VM (aillIoM.

5. Hamaurryiite Bino6paskeHHs penbedy B KOIbOpi Ay Kpaliol Bidyaisalii mepemany Bucor. s
IIbOTO JIBiYi HATMCHITB IiBOIO KIaBilero MuIIi Ha map «srtm_goverla» B Tabnuili 3MicCTYy, /11 TOTO
o6 Bigkputu BikHO Properties (Bnacmusocmi) mapy penbedy. Bimkpuiite Bknanky Symbology
(Cumeonika) i BUOepiTh Taki Ha/JAIITYBAHHA y Aia/IOTOBOMY BiKHi:



o Render type (Tun sisyanisauii) - Singleband presudocolor (OoHoxananvHuil nce600konvo-
posuii);

o Color ramp (Konvoposa eamma) — BUOepiTh LKAy Bifj CUHBOTO JIO )KOBTOTO.

HartucHits Ox.

(2 Layer Properties - srtm_goverla | Symbalagy
w Band Rendering

REnd.erbyp* -smglehand pseudacolor '—-, I

Band 1 (Gray)

Band

Min 818 |2037

P Min / Max Value Settings

Interpolstion | Linear |
ok e ;
Label unit Invert Color Ramp |
YTa i s
& Pyramids ; ) 1 Siues |
- Walus Color bz
l Metadata - e A Greens
"~ Legend 818 A Greys
B Magma
07647 I 1 RdGy
A Reds
113494 1 spectral
129341 i All Color Ramps » |
) -
= E Create Mew Color Ramp...
Mode Conbnugus = Classes | 5 =
Edit Colar Ramp... =
1 = h e
| cosary ||d||=| e save Color Ramp...
Clip out of range values
w Color Rendering
S e = i | s
| sStyle | oK Cancal Apply Help

Y pesynbraTi BepiumHm OyAyTh BifoOpaskaTiCcs >KOBTYM KOTbOPOM, @ HUSMHM — CUHIM.

6. 3po6ith 1map penbedy HaIiBIPO30PUM, 1[00 OFHOYACHO MOYKHA Oy/I0 6aunTV 06’€KTI Ha Kap-
Ti. 3HOBY BifikpuiiTe BiKHO BlIaCTMBOCTe Mapy (HaTUCHYTH [iBivi Ha ImIap «srtm_goverla» B Tabmm-
i smicry), y BikHi Properties (Bnacmusocmi) Binkpuiite Bknaaky Transparency (IIposopicmv) Ta
BCTAHOBITb piBe€Hb PO30pOCTi 50%.

() Layer Properties - Slope | Transparency >
w Global Opacity
'If Information : ¥ I 1|50.0% @ ||
—_—
w No Data Value
rology V| Mo data value -9988
| Additional no data value |
I Histogram w Custom Transparency Options
4 Rendering Transparency band | None S
BB Pyramids Transparent pixel list
- From Ta Percent Transparent | e |
n Metadata AL S A s B L |5
[=]
| =
| ot
—
|
| E‘ |




OT)KC, Ma€eTe OTpUMaTn TaKUI p€3yIbTaT, AK Ha HIDKYE€HaBEACHOMY PUCYHKY.
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Brawser i
(=0 g ]
b 1 epozini npouscd
= ™ zcwwr2
v 3 pic
= ™ stm_ 4103
2 readmetst
2 readmetat
B srtm_43_03.hdr
B crtm_a1_D3xr
B rtm_41_03_subsctif
G2 11 Tyanoncexi nnmaty
(2 12 Mapmopow
¥ 2020-04-07_chassificati
= 2020-06-06 00_classifi
= 20200620 classificati
G} 31 rosepaa
¥ Closer_Laok A0 Part 1
3 Cioser_Laok_AG Part 1
= forast.shp
= grass1940.shp
4 “ 3 E e 3 I
Layers T
s wY  ~FTO
= v W srtm goverls =
" ma:
W o75a7
W 13404
| REEETE]
| REEE:E]
W 161035
W 17682
W 1315
2037

2582
= |« " OpenStreetMap =

3BepHiTh yBary, mo BuxigHuil map «srtm_41_03» mMae 6yTu BifKII0YeHUM, JIOTO MOXKHA BU-
HamnTy i3 MpoeKTy (Hagani B IbOMY 3aBHaHHI Mu He Oymemo jtoro Bukopucrosysary). lllapnu
OpenStreetMap Ta «srtm_goverla» MatoTb 6yTnt yBimkHeHuMu. Ha kapTi Bu MoXeTe 1o6a4nTy, 110
HaTHVDKYI JITHKY TepUTOpil OCTiKeHH 30cepekKeHi B3[JOBXK pycer pidok. Takox jo6pe Bupis-
HA€eTbcs1 YopHOTipChKUIt Xpeber.

0 3anuTaHHA NI NepeBipKn

HaspiTp, AKi me BepmmHyu YopHOTipCchKOro
xpe6Ta, okpim [oBepiu, BUIHO Ha KapTi

7. Inmmit spyunmit cnoci6 Bisyanisanii penpedy — ne meron Hillshade (Biomuska) penbedy, T06-
TO CTBOPEHHA MOJie/li IOBEPXHIi Y BifTIHKaX CipOoro 3 ypaxyBaHHAM BiITHOCHOIO IIOJIOKEHHA COHIIH,
11]0 BPaXOBYETbCS IIPY 3aTiHeHH] 300pakenHs. Take BifoOpaXkeHHsI ja€ 3MOT'Y Ii/IKPEC/IUTH CTPYK-
TYPY penbedy i BUKOPUCTOBYETHCS IIEPEBAXXHO 3 HAK/IALaHHAM HAIliBIIPO30POro pacTpOBOroO Iapy
BuCOT. JIys1 Toro 1106 ctBoputy nosepxuio Hillshade (Biominenns) penbedy, moTpiOHO pOSKpUTHU
MeHI0 Raster (Pacmp) - Analysis (Ananis) - Hillshade (Biomueka).




Database Web

] ¥~ Raster Calculator...

Align Rasters...

Ar

Projections
Miscellaneous
Extraction

Canversion

Progessing Help

[
LS|

o
(&
=]
wu

&

a Topographic Position Index (TP)...

i

Grid [Nearest Neighbor)...

MNear Black...
Proximity (Raster Distancel...
Roughness...

Sieve...

Slope...

Terrain Ruggedness Index (TRI)...

BEC a-B-a-§ |
» h Aspect..

& Fill nodata...

H Grid (Moving Average)...

i, Grid (Data Metrics)...

E‘; Grid (Inverse Distance ta a Power)...

Y BiKHi, 1110 BiIKp1€eTbCs, MOTPiOHO BKazaTu B psfKy Input layer (Bxionuii wiap) — po6ounii map
penpedy «srtm_goverla», a B paaxy hillshade - sagatn HasBy (nanpuxman «hillshade») Ta max mo
Hanku, fie 6yzme 36epiratucs BuxigHuit mwap, i HatucHy ™™ Run (3anycmumuy).

2 Hillshade

Farameters | Log |

Input fayer

=" srtm_goverla [EPSG:32635]

Band number

Band 1 (Gray)

Z factor (vertical exaggerstion)

| 1000000 .

Scale (ratio of vertical units to horizontal)
| 1.000000

Azimuth of the light

| 315 000000

Altitude of the light.

| 45.000000

|:i Compute edges

|| comhined shading

|| muitidirectionai shading
P Advanced parameters
Hillshade

|:' Use ZevenbergenThome formula instead of the Hom's one

|[save te temporary file]

/| open output file after running algorithe
GDAL/OGR console call

d hillshade D:itanya’

2hsrtm_goverla.tif Ci/Users/DRR_GIS/AppData/Local/Temp)
fo 7fd1

processing_d13fbl2es6d54265bf73banfil
GTiff -b 1 -z 1.0 -5 1.0 -az 315.0 -alt 45.0

2/QUTPUT.UF -of

[ 0%

|Run as Batch Process .

e ety

Carnical

Y pesynbraTi CTBOpeHMIT map BigKpueTbes y npoekTi. [IoTpibHO mepeTArHyTH J10TO 3a HOIO-
MOT0I0 Kypcopa MMUIII Tak, 1[o6 BiH po3MilyBaBcs mij mapoMm 3 Brucortomo srtm_goverla. Jani Big-
kpuitte BractuBocti mapy hillshade i HamamTyiiTe nposopicts mapy - 50% (Ax ommcaHo y 1. 6
11bOro 3aBiaHH:A). OTpUMaHMIl pe3y/lIbTaT Mae Oy TV NOAIOHNM 10 HIDKYEHAaBEIeHOTO PYCYHKA.
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¥ bing Image

" google image
#* minefialds

W Opensmrestap
= terra

0
Layers
LA A -~ & O
= || B srtm_goverla
b
W orsa7
[ BEEFE=]
[ RECERY
W 145188
W 151035
W 175882
W 19153
2037
Hillshade:
[ RE

8. IIpomoBxuMo aHasi3 penbedy, CTBOPUBIIYM KapTy KyTiB Haxwny cxwiiB. lle momomoxxe Bu-
ABUTY MiCLIA 3 O/IBIIOK i MEHIIIOK KPYTICTIO CXUJIIB, a OTXKe, BI/I6paTI/I JIETIIMI IIJIAX CXOMKEeHHS
Ha BepumHy. s nporo Bigkpuiite MeHio Raster (Pacmp) — Analysis (Ananis) - Slope (Kpymicmo
cxXunis).

=} *Untitled Project - QGIS

Project Edit View Layer Settings Plugins Vector g dd Database Web MWMesh Processing Help

e ERRE (O » S 51 %S PR o e-5-a-0E s
n % \/; 4 * m . = Align Rasters.., : h As?eﬁ___ e P e g @ i
i IO B Projections »| S Fll nodata..
= g ;ac: i - Miscellaneous v |8 Grid (Moving Average)...
@5 os:2 Extraction » | g Grid (Data Metrics)...
OB WS MTS Conversion » H Grid {Inverse Distance 1o a Powen)...
- @ gZhTiir:;Simge li Grict (Nearest Neighbar)...

&% Hillshade...

H Mear Black...

7 Proximity {Raster Distance)...
h Roughness...

= google image
= minefieids
¥ OpenSueetMap
=* terrain
=¥ nySaiuna kasaciposa xkapia
=* ronokapra
& wes
T WS
5 OWS
& ArcGisMapServer
& ArcGisFeatureServer
3k GeoNode -
] 3
Layers i
L L -
=R _5‘ OpenStrectMap |
srtm 41 03 subs |

W =60 ‘

Wl Sieve..,

@& Topographic Position Index (TPI)...
h Terrain Ruggedness Index [TRI)...

2041
- B srtm 47 03
[ BE] ‘

2582

Y BiKHi, 110 BiIKpUETDCS, BKOXITh Y pAnKy Input layer (Bxionuii wiap) — map «srtm_goverla» Ta
Ha3By (HanmpuKiaz, «slope») i LUIAX KO BUXITHOTO apy.




Q@ slope

Parameters Log
Input yer
" sitm_goverla [EFSG:32635]

sand numbar
Band 1 {Gray}
Ratio of vertical units to horizontal

1.000000

| | Slope expressed as percent instead of degrees

] Compute edges

| use ZevenbergenThorne formula instead of the Horn's ona
p Advanced parameters

Slope

[éave to ternporary file]

+/ | Open output file after running algorithm

GDAL/DGR console call

gdaldem slope D:\tarya'Madiaownr 2ysrtm_goverla tif C:/Users/DRR_GIS, AppData/Local/Temp/
processing_d13fb12e86d54268bI78beel31548320/6608cbb7 161a4c82adC773b556b66 L 5e/QUTFUT. LI -of
GTiff-b 1 -5 1.0

I &:_ancei

I Rur ac Batch Process.. Close Help

9. HamamryemMo BigoOpa>keHHS KapTu KyTiB CXWIiB. [I/1s 11bOTO BiffkpuiiTe BiKHO /U1 HA/TalITY-
BaHH B/IACTMBOCTeIT IIapy (HBidYi HATVMCHITD TiBOO K/IaBilIero MuIIi Ha IIap y Tabmii 3aMicTy) i Bu-
6epitb Properties (Bnacmuseocmi). [Totim Binkpuiite Bkinagky Symbology (Cumsonika), e BKaXKiTb:

o Render type (Tun sisyanizauii) - Singleband presudocolor (OonokananvHuii nce600Kkonv0-
posuii);

o Color ramp (Konvoposa eama) — BubepiTh LIKaMy 3 rpajaliclo 4epBOHOTO KOTIbOPY;
o Mode (Memoo) — quantile (keanmusnv);
o Classes - 5.

Ha saBepmenns HatucHiTh Ok.



Q Layer Properties - Slope | Symbology

-
w Band Rendering

2 Information

3=

aar Source

Band Band 1 (Gray) b
&’ symbology in 0.263334 | max 28,3857

L& Trans ney P Min / Max Value Settings

Render tvpel Singleband pseudocolor + | I

Interpolation | Linear -
Color ramp B

Label unit

suffisx

Value Color Label &

0.26343435..

12.3491541... L 34915414 15668

16.8716361... - 6.9716351333728

21.9792816...

Mode | Quantile - | Iasesli ,

 Classiy | fﬁ.i:ﬁ | E'

Clip out of range values

w Color Rendering
Biending mode | Normal -

Brightness — Contras:  eo— - = |0 -

Style | ok || cancel Apply Help |

[TopuBiTbCs, AK 3MIHIOETBCSA KPYTICTh CXWIIB 3 HAO/MVDKEHHAM 10 BEPLIMHMU 3 OOKY CIOPTUBHOI
6a3n «3apocAK» — KPYTiCTb CXMTY BifoOpaXkaeTbCsA B Tpafycax KyTa cXWIy (Ha IMOMOIMX CXVMIax
KPYTiCTh HIDKYA, HA KPyTuX — Buiia). [ToguBuTicsa 3Ha4eHHA KPYTOCTi CXVIUTy MOXKHA 3a JJOIIOMO-
roto incTpymenty Identify results (Ioenmudpixysamu,).

@ 3anurannsa gua nepesipku

[TpoananisyiiTe KapTy CXWIiB i BUSHAYTE, YN
301/IBIIYETHCS KPYTICTh CXMTIB 3 HAOMVDKEHHAM
no BepmuHu I. [oBepra

10. IToguBiTbcs 3HOBY Ha KapTy OpenStreetMap, BigkmoounTs yci iHmi mapy B Tabmnii amicty
Ta CIIO3ULIOHYIITEe KapTy TaK, 06 0y/I0 BUIHO MapIIPy TV CXO/KeHHA Ha I. [oBepsia Bix ciopTus-
HOI 6a3u «3apoC/sik». MapLIpyT CXO[KeHH: BioOpa’ka€TbCsl MYHKTUPHOIO JIiHI€I0 Ha KapTi, TOX

BII MOXKeTe I00a4NMTy YOTMPYM OCHOBHI MapIIpPyTH, II0 IPOHYMEpPOBaHi Ha HIDKYEHABEJEHOMY
PUCYHKY.
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Ha xapTi MO>kHa m06aynTy, 110 HAIKOPOTIINMIT MapuIpyT TyT 2-1i. Terep yBiMKHITb 1map slope i
IpOaHasIi3yiiTe, AKMIT MApLIPYT Oy/ie Hajl/IernM, Ha AKOMY IifiiioM Oy/e HaibiIbII momoruM (Hst
Kpalol Bisyasisanii MoxxHa Ie 3611p1 Ty Ipo3opicTh mapy «slope» no 30%). 3a Takoi Bisyanmisanil
CTa€ MOMITHO, 110 1-11 MapIIpyT, AKUII IPOXOAUTD Yyepes I. Maa [oBepra, € HalMOIOTiINM, a OTXKe,
X0Y i JoBIINMM, aje mpocTtimmm. Piskuit migiiom TyT nepen r. Mana [oBepria (maibke Ha cepenyHi
IUIAXY CXOMIKEHHS).
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Lleit MapIIpyT MapKy€eThCA 3€JIeHNM KOIbOPOM (K HAIIPOCTilmii), a 2-if MapIIpyT — CUHIM (K
HaJICK/IQIHIIINI), [0 TAKOXK MOXKHA II06Aa4MTY Ha CXeMi MapLIPyTiB CXOIKeHH: Ha I. [oBepra.
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" CXEMA MAPKOBAHWX MAPHIPYTIB _
. Scheme of marked tourist routes

rBpecekyn 4q4,
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Cxema MapkoBaHyx MapupyTis Ha I. [opepma (URL: https://pohod-v-gory.com/mapuipyTbI-Ha-ro-
BepIy).

11. CrBopumo Tenep 3D-Bi3yarisauito penbedy Tepuropii HaBkoso I. [oBepra. 3ammTe yBiMKHe-
HVIMI y IIPOEKTI JINIIIe Iap «srtm_goverla» 3 HajamTyBaHHAM Ipo30pocTi 50% ta «OpenStreetMap»,
11106 0OHOYACHO OY/I0 BUIHO BUCOTY i MO3HA4YKM Ha Kapti. [loTiM HaTucHiTh MeHIo View (Buenso)
i Bubepitp nynkt New 3D Map View (Hosuii 3D-6uenao kapmu,).

(2 #3.1 roeepana - QGIS
Project Edit NI

Layer Settings Plugins Vector Raster Database Web Prc

I—_r-l = E gy New Map View Ctri+M
Q @ e 8 MNew 2D Map View Ctrl+Shift+M
| {"}}Pan Map
Browser N i
. #2 Pan Map to Selection
ERLR i) & zoom In Ctri+Alt++
%" ISIR o

3D-Bisyasisarito He MOXKHa CTBOPUTH J/Is IPOEKTY B reorpadivHiil cucTeMi KOOpAMHAT, HO-
Tpi6HO 3MiHNTY KapTorpadiuny npoekxuiro Ha WGS 84 zone 35N (mpoekToBaHa crcTeMa KOOpAu-
Hart). [ nporo norpi6Ho Bigkputy Menio Project (IIpoekm), Properties (Bnacmuséocmi) iy BikHi,
10 BigKpueThbcs, Bigkputu Bknaaky CRS, ne B panky Filter (Qinomp) BBectnt « WGS 84 zone 35N»,
BuOparty 1o npoexkuimo y Bikonui Coordinate Reference System (Cucmema xoopouram), HaTUCHY-
™ OK.




- L K.l -

(2 Project Properties | CRS =

Q,

Project Coordinate Reference System (CRS)

Sche MNo projection {or unknown/non-Earth projection}
ak Metadata Filter | <L |
Recently used coordinate reference systems o
3 Coordinate Reference System Authority ID =
% Default Styles weses EPSG:4978
|WGS 84 / Pseudo-Mercator EPSG:3857

B Data Sources

WGS 84 / UTM zone 35N EP5G:32635
E! Relations K] =T
Variables Coordi f ce sy of the world Hide deprecated CRSs
& Macros (Coordinate Reference System Authority ID. 1=
B - WGS 84 / UTM zone 34N EPSG:32634
I E OGIS Server . WGS 84 f UTM zone 345 EP5G:32734 ) v

Selected CRS WGS 84 / UTM zone 35N

Extent: 24.00, 0.00, 30.00, 84.00
Proj4: +proj=utm +zone=35 +datum=WGS84
+units=m +no_defs

|
Datum Transformations |
Ask for datum transformation if several are available (defined in global satting)
|| |=| |/
|Source CRS  Source datum transform Destination CRS Destination datum transform
oK | Cancel || Apply || Help I

Y BiKHi, 1I]0 BiIKpMETbCA, HATUCHITD HAa iIHCTPYMEHT & Configure (Kongieypauis).

| 3D Map 1 ﬂ
1 SBE = > @ % Loading 4 tiles

5 A @
)
i

4 w E P

=

L)
q v

Y BikHi, 0 BigKpueTbes, Bubepith Terrain (Penved), a B panky Type (Tun) - DEM (o pos-
mndposyerbcs sk digital elevation model - uudposa Moznens penbedy); B psaaxy Elevation (Buco-
ma) BKaXxiTh map «srtm_goverla», a B panxy Vertical Scale (Bepmukanvruii macuima6) BKaxXiTb 2
(e mormoMosxe mifcuanTy eeKT nepernajy BIUCOTY AL Kpaloi Bisyanisauii) i HatucHiTh Ok.



1

(2} 3D Configuration X
1 I L5 Terrain | et
1 | & Lights Lryee DEM (Raster Laye ~_|
@ Shadow .
1 ‘am Camera & Skybox Bt A ST govero T
“# Advanced Vertical scale |

| Tile resolution | 16 px $|
Skirt height | 10.0 map units | % |

| || Terrain Shading

' ambient | [ |-
Specular _'._:
Shininess | 0.00 |2]

i

: | ok || cancel || apply || Help |

I

3aTucKao4y KOJIIIATKO MMILI, BU Terep MokeTe obepraty 3D-mopens. Pyxaroun Komimarko,
BU MOXKeTe HaO/mpkaTy i posrisanaty 3D-Mopenb 3 pisHMX pakypciB. 3BepHITH yBary, 1o y BiKOHI
OyZmyTb BitoOpakaTucs akTVBHI (YBIMKHEH] y TPO€EKTI) LIapy, TOMY BJ MOYKeTe ofjaBaTy Pi3Hi BeK-
TOPHI Ta pacTPOBi JaHi y IPOEKT, i BOHU Oy#yTh BifoOpakatucsa B 3D-moperni. Takoxx Bu MoxxeTe
36impumTY BiKHO Bisyasisanii 3D, po3Taryooun KyTi BikHa KypCOpOM MUIII.

3D Map 1 [=]

R0 e=ka 5

NOBepPHYTH
sobpaKeHHA

12. Bubepith pakypc, AKuit BaM Hofi06a€Thcs, HATUCHITh Ha iHCTPYMeHT “a Save as image (36e-
peemu 300pascens) i 36epexiTh BuOpanuit pakypc 3D-moperni Ak 306paXkeHH.




Photos - 3D_goverlajpg = | >

Bl - -2 °° 5 =

3a HmwkueHaBeneHnM QR-K00M B MOKeTe TOJUBUTUCS Bifje0 BUKOHAHHS IPAKTUIHOI POOOTH.




4.2. AHanis pensedy Ana BU3HAYEHHA YMOB 3PpOCTaHHA
piakicHux BupgiB opxiguunx y Kapnarax

Penbed — 1e cykynHicTh popM 3eMHOI TOBEpXHi, 110 TepeOyBaIOTh Ha Pi3HUX CTa/[iAX PO3BUTKY,
y CKJIaJHOMY IIO€IHAHHI OfiHa 3 OJHOIO J1 Y B3a€EMO3B A3KY 3 HoBKi/UIAM (Bikinenis). Penbed Brm-
BAa€ Ha MIKPOK/iMaT PETiOHY, II0 CBOEI YEpProl0 BIUIMBAE HA PO3IOAIN TEIUIa, CBiT/a, BOIOTU Ta
iHIMX pecypciB, ZOCTYIHUX /IS POCINH, SKi 3pOCTalOTh Ha 11iil TepuTopii. ToMy aHani3 penbedy
BOK/IMBUI Y JOCITIIPKEHHAX YMOB IIOIIVPEHHA 1 3pOCTaHH:A, 30KpeMa PiKiCHUX BUJIB POCINH, Ta
aHaJIi3y pUSMKIB i 3aTPO3 /I MiCIIb IX 3pOCTaHHA.

3aBgaHHA

Y npomy 3aBJlaHHI MU MOAMBMMOCS, JIe PO3TAIlIOBaHi Miclls 3pOCTaHHA opXigHux y Kapnarax
3 TOYKM 30py penbedy, Ha AKill BUCOTI Ta Ha AKUX CXMIax (MiBHIYHMX, NiBAeHHUX 49U iHIIOL Opi-
eHrarii).

Opxizei € ofHi€0 3 HATYMCIEHHIMNX Pyl poc/nH Ha 3emiti. [IpeicTaBHNKIB 1i€l poAVHN MOX-
Ha 3HAJTU IPAKTUYHO B OyAb-sAKill TOULi 3eMHOI Ky, OKpiM AHTapKTMKN: B JOLIOBMX TPOIid-
HIIX JIiCaX, Y caBaHaxX i CTelax, y >KapKMX HU3OBJMHAX, Y XOJMIOZHUX IipChbKMX 00acTAX, HAa BUCOTI
1o 5000 m. ITpore HaibinbIy PisHOMAHITHICTD BUAIB POAVHY 303yIMHIEBNUX (OPXifHNX) MOXHA
no6aynTy y TPOIiuHiN Ta cy6TpomivHil 3onax CxinHoi Asii, a Takox y Llentpanpwiit i [TiBrennii
Amepuni. B YkpaiHi 3pocrarors 0 70 BUIIB OpXiZHMX, POAVHYU 303y/IMHIEBUX, OIBIIICTD 3 AKUX
BK/MI0YeHi 10 YepBoHoi kHury (Bikimepnis).

3HailT! MiclA 3poCTaHHA HaM fionioMoxke nporpama INaturalist, sKy MO>KHa BUKOPUCTOBYBATH
gepes caiiT abo 3a moromororw MobinpHOro fomarka. INaturalist mae smory 3a ¢pororpadiero poc-
JIMHY, TBapuHY, rpuba (iHIIOI KMBOI iCTOTH) 3a JOIOMOrOK aBTOMAaTMYHOIO IIOLIYKY HOAIOHMX
300pa)keHb, @ TAKOX CIIIBHOTM HATYPaliCTiB, BUSHAUYUTY BUA i 30epertu Micue 3Haxigku B 6asi
maHux BuAiB. Taki faHi HaA3BMYAHO BXX/IMBI /1 IPUPOJOOXOPOHIIiB, OCKIZIbKYM BOHM JlOIIOMara-
I0Tb 3PO3YMITV 3arpo3u 1 OOIPYHTYBATH, HAIPUKIIAJ], CTBOPEHHS IPUPOFOOXOPOHHNX TEPUTOPIi
y MiCLIAIX 3pOCTaHHA BUJIB.

ANITopuTM BUKOHAHHA 3aBJAHHA:

1. 3aBaHTaXXUTY JaHi Ipo Miclis 3pocTaHHA 303yMmHIeBMX y KaprnaTax 3a jomomoroto [Naturalist.

2. BusHaunTy XapakTepuCTUKM penbedy (BUCOTA, KPYTM3HA i Opi€HTalifd CXMIy) B MicIAx
3pOCTaHHA 303y/IMHLIEBUX.

3. OnmcaTyt yMOBYM 3pOCTaHHS (€KOTOTiUHY Hillly) 303y/IMHIIEBUX 3 TOYKM 30Py penbedy.

IToxpokoBa iHCTpyKIis:

1. Bigxputn caiir https://www.inaturalist.org/ i 3apeectpyBarucs. Peectpauis myxe mpocTa:
NoTpiOHO BKaszaTy Ballly elIeKTPOHHY anpecy (email), Buragat i Bkasartum iM’'a KopucTyBada
(username), maponb (password), BBecTu maposnp je pas3 y noii Hyokde (password confirmation),
HOCTaBUTH BiIMITKY mopsif 3 «I'm not a robot», moroguTics 3 iHIMMK YMOBaMM KOPUCTYBaHHS
cepBicoM, sIK Ha HIDKYEeHaBeJICHOMY PUCYHKY.
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Inrepdeiic carita INaturalist (URL: https://www.inaturalist.org/)

2. 3HaiiTy Ha KapTi HaMOMVOKYY KO Bac IPUPORHY TEPUTOPIIO i MOAVBUTICS, SIKi BUAM 3HaTI/leH]
Ta coTorpadoBaHi Ha 1iit Teputopii. I 1poro HaTHCHITH Ha MeHI0 Explore (Jocnioumu), a Ha
KapTi, 10 BiIKpueTbcs, B pAnKy «Location» (Micye) BBefiTh Ha3By IPUPORHOI TepUTOPii MOpsA
3 BaMu (Ha3BY JICY, HapKy, ypOUMIIa Tolo), Hanpukiaxn «Knis, [omociiBepkui mic».
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Inrepderic carita INaturalist 3a pesynpTaTamMu nouryky kmo4oBux ciB «Kuis, [onociiBcpkuii mic»
(URL: https://www.inaturalist.org/)

Y pesynbrari TepUTOpiA MOMIYKY BULIINTHCA Ha KapTi 4ePBOHMM KOHTYPOM, a B IIPaBiil YaCTUHI
eKpaHa BitoOpasuTbcs Nepetik BUAIB, sKi cdororpadysany Ta 30epery y4acHUKM CIiTbHOTH. K10
BU BXKe Oy/IU 3apeecTpoOBaHi, TO BiIKPUETHCs po3xin «Moi croctepexxeHHs». SIKIo Tak cTanocs, To
nepesipTe i 3HIMITD QinbTp, HatucHYBIN Ha MeHIo Filter (Qinvmp) y BepxHiit yacTVHI BiKHA.
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Observation Q i fandcs

Y BikHi, mo BigKpueTbes, y 6moni Show (IToxazamu) 3ammte BubpanuM nuine nyHKT Checked
(Ilepesipeni), a 1ie 3HAYNTD, 110 JIVIle IepeBipeHi (BepudikoBaHi) pe3ynbratu OYAyTh BifoOpaxa-
THCA y pe3ynbratax nomyky. Ilicia nporo HaTucHiTh Refresh search (Onosumu nouiyx).

Show Categories Date of observation
O Inthe wild [ Introduced @ Any
B @ £ @B ®| @
[ In captivity () Popular O Bractdate] YYYY-MM.OD
Checked [} Hassounds * # & ? ‘}
[ Research level [J Hasaphoto ; = O Interval | Beginning
[ MNeeds definition O Your Bank P
[ Under threat observations 12 end
Higher - Lower - .
Description / Tags =) Menths Choose an option ¢
blue, butterfiy, elc. Sortoy
Date added Descending v

Moaore filters ™

Refresh search I Reset search filters

Inrepderic carita INaturalist 3a pesynbraTamu nmomyky BepudikoBaHUX BUIIB KUBOI IPUpPOAK
(URL: https://www.inaturalist.org/)

¥ identify S Atom & Download

@ 3amuranna gua nepesipku

Hammmite ATk BUpiB Ha3B, AKi Oymu 3adik-
COBaHi B HaMlOMVDKYil 1O Bac IPUPOAHIN TepuTo-
pii (HampmKazm, mic, mapK, y30epesxsks)

3. Tenep 3HaiiieMo Ha KapTi TepuTopito Kapmar i nomrykaemo, un € B 6asi gaHUX MicIis 3pOcTaHHA
opxipaux y Kapmarax. [l miporo B pAzKy nomryky Species (Buou) seeniith «Orchidaceae» — 11e HaykoBa
Ha3Ba POC/IVH POAMHM OpXifiHi (200 303y/MHIIeB]), a TOTIM B1OEpiTh
ix 3 BumagHoro ciucky. [larni B psajxy Location (Micuye) BBepiith «Pa- Q| <
XiBCBKUII paitoH» (BMOepiTh 3i CIIMcKy) Ta HATUCHITH Go (Bnepeo).

Observatlons E Grchidaceas Paxincnron palion, Zakarpattia Oblas

Gymnaderia conepses
raep Hecavomte = lul 4, 2020
[ oecrcs imie 4

Dactylorifza viriclis 6
InverpmraTses cbimar
Aug 18, 2019

E==EnX e

Gyrmrtadenia conopses é
FadBcessifi paioe, . + Jun 24, 2011
"

Intepderic carita INaturalist 3a pesynpraramn nomyky Bugy «Orchidaceae» B PaxiBcbkomy
paitoHi, Ykpaina (URL: https://www.inaturalist.org/)

OTxe, Ha KapTi BifoOpasuThCA TepUTOPisA MOLIYKY Y BUMIALL KBajjpaTa 3 IOMapaHYeBMM KOH-
TYpOM, a TAaKOX Ileperik 3adikcoBaHUX crocTepeskeHb. HaTucHyBIn Ha BKIanky Species (Buou),
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MO>KHa ITOAVBUTIICA JleTa/IbHIlle YCi BYAB/ICHI BUY OPXifHUX Ha BuOpaHiit reputopii. Huni B 6asi
maHMx Takux BuAiB 10 (i3 9acoM KiZIbKiCTb BUJIIB i CITOCTEpeXKeHb MOXKe 3MiHIOBATHCH).

Dactylorbiza fuchsii Dactylorhiza viridis

1 ohsorvation 1obsanation

Neotinea ustulats Dactylorhiza sambucina Orchis rmascula Dactylorhiza majalis Neottia ovata

Inrepderic carita INaturalist 3a pesynbratamu nouryky Buny «Orchidaceae» B PaxiBcbkomy
paiioni, Ykpaina (URL: https://www.inaturalist.org/)

SIkmo y Bac He BimoOpa)kaeTbcs Iepeslik CIIOCTepeXXeHb, IepeBipTe, YM He MOTPIOHO 3HATU
¢inpTp i3 MONIYKOM JIMIIIe cepel CBOIX CIIOCTepeXKeHb (BiAMOBITHO [0 1. 2 1€l iHCTpyKIil).

@ 3anuranna gua nepesipku

Hanmmite, ckinbku crnoctepexxeHb (To6TO
JToKauiit, ge 6ymu sHaiigeHi opxifHi B Kapnarax)
BioOpakaerbcs y nporpami [Naturalist

4. 36epexxeMo 11i 3Hali/IeHi MiCIisl 3POCTaHHS OPXiJHUX 5K 6a3y JAHUX, IKY 3MOXXEMO BiIKpUTU
B QGIS sk BekTOpHUII map To4ok. g uboro nepeiinemo y Bknagky Filters (Qinvmpu), a y BikHi,
1[0 BiIKPMETHCS, BCTAHOBYMMO TaKi Ha/lAIITYBaHHA: y HepuiomMy 6roui Show (Ilokasamu) — BcTaBTe
BifMmiTKy opsap 3 «Verifiable» (Bepugikosani), B 6noni Categories (Kameeopii) — BUAIITD iKOHKY
pocimuuy, a B 6noui Date Observed (Jlama cnocmepecerns) — Bubepitb «Any» (Bydv-sxa dama).
[Ticna nporo HaTUCHITD Ha iHcTpyMeHT Download (3asanmancumuy).

re—
Crehideceas Paxlecutodt paron, Zakarpattia Oblas E ﬂ

Show Categories Date Observed
1 wild ] Introduced @® Any
[_] Captive [1 Fopular * nﬁ #“* C& = | - g Date! ¥YYv-MM-DE
S TYYY-WMiN-DD0D)
Veritiable [C| Has Sounds )
(] Research Grade [ HasPhotos * * % 0 £ @ Range Starl Gid
[ Needs IO [ Your Rank
[] Threatened Observations ] Months Select Options :
High v Lew b
Description / Tags
blue, butterf t Sort BY
Date Added Desc ~

More Filters =

Update Search | Resat Search Filters B |dentify X Atom

InTepderic carita INaturalist 3a pesynbraTamu nomyky Buny «Orchidaceae» B PaxiBcpkomy
paiioHi, Ykpaina, Bepudikonani Buau >xuBoi npupoau (URL: https://www.inaturalist.org/)
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Ha cropinui, sika BiffKpreTbcs, BU MOXKeTe IIepeBipuTH, 41 IPaBWIbHO Oy/10 BUOPAHO JaHi, Ipo-
TOPHYBILY CTOPIHKY BHU3 i meperianyBum 1. 2 — Preview (Ilonepeoniii nepeenso). Jaui, siki Bu
XO4YeTe 3aBaHTKNUTHU, MAIOTh BiJOOpaXKaTuCs B IbOMY IIEPeTIiKYy.

2 Preview 1-21af21

Bk PATOH, SEKOPNATCHE OB AACTE, ! 1Ds
AM EEST Vipaira {Google, OSM) fesearch Cande
Wiew »

Ressarch Grade

Wiew »

Inrepoeric carita INaturalist 3a pesynpraTamu nomyky Buny «Orchidaceae» B PaxiBcbkomy
parioni, YkpaiHa, Bepudikosani Bupy >xuoi npupoau (URL: https://www.inaturalist.org/)

[Tporopraiite BHM3 i HatucHiTH Ha Create Export (Cmeopumu excnopm).

calumns will siow down the generation nf yaor axport

[ taxon_kingdom_name 1 taxon_phylum_name ] taxon_subphylum_name =] taxon_superclass_name
| taxon_class_nama | taxon_subcass_narme L] taxen_superorder_name L taxon_order_name

[ taxon_suborder_name | taxon_superfamily_name 1 taxon_family_name [ taxon_subfamily_name
L] taxon_supertribe_name | tazon_tribe_name L] taxen_subtribe_name L takon_genus_name

! taxon_genushybrid_name _ tazon_species_name L eaxon_hybrid_name L taxon_subspecies_name
[ taxon_vartety_name " taxon_form_name

Observation Fields (Al | Nore

. =

Intepdoeric caitra INaturalist 3a pesynpraTamu exciopry Bujis «Orchidaceae» B PaxiBcbkoMy paiioHi,
Yxpaina (URL: https://www.inaturalist.org/)

Y pesynbraTi chOpMyeTbC TabONMMIA 32 BKa3aHMMMU KPUTepisiMu BUOIPKM y BUMIAAL OKPEMOTo
daity, Axuit Tpeba 3aBaHTaKUTU, HATUCHYBIIN Ha iHCTpyMeHT Download (3asanmancumu,).

. o=

Recent Exports

ssaL1=Plant aesawlst=a7 SOE500I AN TT27 5

=24 6F7IAZATETADET S anan _d

Intepderic carita INaturalist 3a pesynpraTamm ekcrioproBanux jaHux mpo suau «Orchidaceae»
B PaxiBcbkomy paiitoni, Ykpaina (URL: https://www.inaturalist.org/)

3aBaHTaXeHUI paiil NOTPiOHO po3apXiByBaTH, a OTKE, B Pe3y/IbTaTi BU OTPUMAETE TAOINUINIO 3
IaHVIMM TIPO 3HAXIIKY OpXifeil y popMaTi scv, AKuit MO>kHa Bikputy 3a gornomoror QGIS. Takox
neit ¢ai «observations-112284.csv» MO>KHa 3aBaHTOXUTY 32 L[MM IIOK/IMKAaHHAM: https://drive.
google.com/drive/folders/1FqrxnbmNwKjBG1T1zNxfHd66hMWovdAm 3 maTepianamu 10 I[bOTO
3aBJIaHHS.

5. Bigxpuitte QGIS, cTBOpiTh HOBMIT IPOEKT i po3apXiByJiTe 3aBaHTAXKEHMIT paril.
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6. [lani BigkpumitTe 3aBaHTaXeHy TabmmIo i3 caitta INaturalist 3 zaHuMM ITpO 3HAXiTKM OpXifeit
SIK TOYKOBUII BEKTOPHMI 1ap. [I/1s1 1jporo HaTUCHIiTH Ha MeHIo Layer (Illap) - Add Layer ([Jooamu
wap) — Add Delimited Text Layer ([Jooamu mexcmosuii uiap).

(& *Untitled Project - QGIS
Project Edit Miew m__s_ettings Blugins Vector BRaster Database Weh Mesh Progessing Help

| L| .. 3 E |:_E (._Qata Source Manager CtrisL |:J l_J | II| :‘: Q\’ - z il é :ﬁ: Z =
Create Layer » -
Ul w @ Vo /5 57, Add Vector Layer, ., . Ctri+Shift+V | @ e
B_r:h\:sfr‘r Te Embed Layers and Groups... '_., Add Raster Layer... Ctrl+5hift+R
it = Add from Layer Definition File.. E Add Mesh Layer...
; Zu“:‘ Copy Style + Add Delimited Chrl+Shifts T
[=Nei¥] Paste Style ‘“ Add PostGlS Layers.., Corl+5hift+D
hyivl o aver /7, Add Spatialite Layer.. Ctrl+ShiftsL
é’;, :::' I Add MSSQL Spatial Layer.
= MmN 6 [, Add DB2 Spatial Layer... Cirl+Shifts2
=" nau @ Add Oracle Spatial Layer... Crl+5hift+0
€2 nau [ Add/Edit Virtual Layer..,
g ::: L ' ﬂ% Add WMS/WMTS Layer... Crl+5Shift+\W
E obs Save Q Add ArcGIS MapServer Layer..
' III s Save As Layer Definition File. Q Add WCS Layer...
¥ ::: [l Remove Layer/Group Ctrl+D 5] Add WFS Layer..
= cum Buplicate | ) Add ArgGIS FeatureServer Layer..
Kl - Set Scale ity of Layer(s)
Layers Set CRS of Layer{s) Ctrl+Shift+C
= D il T Set Project CRS from Layer
Layer Properties...
Fifter. Crrl+F
Labeling
Show in Crverview
oo Show All in Cverview
=2 Hide All from Overview

Y BiKkHi, 1[0 BigkpueThes, B psafky File name (Haszea ¢atiny) BKaXiTh 3aBaHTaXeHY TaONNIIO 3
JlaHUMM TIPO 3HaxXigKu opxineis; y paaky File format (Dopmam ¢aiiny) — scv; po3TOpHITH BKIaAKy
Geometry Definition (Busnauenns ceomempii) i Bubepitb nyHkr Point coordinates (Touxosi koop-
ounamuy), x field (none x) - longitude (0oszoma, came 8 yvomy noni 6 3asanmaceriii mabnuyi 36epi-
eaemucst koopourama doszomu), y field (none y) - latitude (wuupoma), BKaxirtp y pagky Geometry
CRS (Kapmoepagiuna npoexuyin) - WGS 84. Hatucuirs Add ([Jooamu,).

G} Data Source Manager | Delimited Text B
st ol ek i st I all- ]
Layer name observations-112284 | Encoding | UTF-8 - ||

w File Format

l ® €5V [eamma segarated values) I

| Requiar exprassion delimiter

| Custom delimiters

¥ Record and Felds Options

[Slseometry pefnition
® Point conedinates 2ifleid [t > | Zfietd | -

¥ fiald | Imttuda = | mfald | -

 Wiell Knowm text (WKT} T i

o neometry (attribute only tabje)  GROMetry CRS | Project CRS: EFSGi4326 - WG5S B4 - ||
* Layer Settings
Sample Data
id observed_on_string observed_on time_observed_at time_zone userid | user_login =
1 |36884525 2011/06/20 4:56 PM EEST 2011-06-29 1 2011-06-29 13:56:00 UTC Kyiv 105240 | viktoris 201
2 536384?9? 20%11,/07,/01 12:00 PM EEST 2011-07-01 | 2071-07-01 0%:00:00 UTC Kyiv 105240 viktoria 201}
3 |37753513 2011/07/01 11:34 AM EEST 2011-07-01[2011-07-01 08:34:00 UTC Kyiv (105240 | viktoria 202
4 (37754463 2011/07/046:29 PM EEST 2011-07-04 |20711-07-04 15:29:00 UTC Kyiv 105240 | viktoria 202
5 |3T754465 2011/07/04 6:33 PM EEST 2011-07-04 | 2011-07-04 15:32:00 UTC Kyiv. (105240 | viktoria 202
a 537?5446]" 2011/07/04 57 PM EEST 2071-07-04 1 2071-07-04 15:57:00 UTC. Kyiv 105240 | viktoria 202 -
‘

Y pesynbraTi B KapTorpadiuHOMY BiKHi MalOTb 3’ ABUTICA TOYKM 3HAXIOK OpXifjeit.




7. Bigxpuiite pactposuii map penbedy SRTM na tepuropiro Kapnar (weii map My 3aBaHTaXKum
B 3aBflaHHi 4.1, IHCTPYKIifl O CTBOpEHHA IIapy ONNCaHa Y III. 1-2), mepeKoHainTecs, 0 TOYKOBMIII
IIap pPO3TALIOBYETHCS HaJl IIAPOM penbedy, 3a HOTPeOU IepeMicTiTh TOYKOBMI AP Y TaO/MNIi 3MiCTY
IpoeKTY. Takoxx 1eil ap MO>KHA 3aBaHTAKUTY 3a MM IOKIMKaHHAM: https://drive.google.com/
drive/folders/1FqrxnbmNwKjBG1T1zNxfHd66hMWovdAm 3 maTepianamu [0 1IbOTO 3aBIaHHS.

Q) *Untitled Project - QGIS
Project Edit Miew Llayer Settings Plugins Vector Raster Database Web Mesh Progessing  Help
T EEREY D reRPRP A BLERS @ C-F-BE-LEERI &-T-
M@V oW E 2 - - g = ® 2 H
Browser B »
e Y To

** Sirg -
¥ 6ipo
¥ 7ipg
¥ 8jpo
52
| pic
| soil
1 srtm_41.02
= readme txt
3 readme.txt
B srtm 41 D3hdr|
| srim a1 paair]
¥ crim 43 03 suk
b O[] stm_43.03
v (3 1.1 Tyznoscei aun
v (G2 1.2 Mapuopow
“ 5

y

0

Wl

Layers B
L L T O
* obscrvations-112284

= W " srtm 41 03
| ]

2582

8. CTBOpITh KapTy eKcIo3uil cxuiiB Ha ocHOBi mapy penbedy SRTM. [Ina uboro Bigkpuiite
MeHIo Raster (Pacmp) - Analysis (Ananis) - Aspect (Exkcno3uyii cxuny).

(2 “Untitled Project - OGIS
Project Edit Wiew Layer Settings Plugins Vecor [EENEE Database Web Mesn Progessing Help
& B = om - = EN v_. 1 § - r . i
I_ I B E FUEE @ Ip}. o o = Raster Calculator... [ ‘3 ﬂ& . - - | & .,':;.'l. ] ~|a | (T -
: &

‘!_ @ \f: ﬁ F"“‘J SE,' PO e - e o el e

Browser (=1

g EERTRR Projections *| @ Fill nodata...
) 7 _ - Miscellaneous v | e Grid (Moving Average)...
ipa
% Gipg Extraction v | B Grid (Data Metrics)...
5 7ipg Conversion v | B Grid (lwerse Distance to a Power)..
=+ 8jpg & Grid (Nearest Neighbor)...
g
o 2’; 4Pa B Hillshade...
[
v [J pic B near Black...
v [ soil 17 Proximity (Raster Distance)...
-~ [ sntm 41 03 & Roughnass...
= readme.txt 03 Siew
3 readme.tat b
2 setn_41_03.hdr o Slope...
= srtm_a1_03:xif & Topographic Position Index (TPI)...
= = y:-;_;;_03_mt & Terain Ruggedness Index (TRD...
* 1 srim 43
v G) 1.1 Tysnoeceki Avs
] = 3
Layers [FoiE:
o M = T « kT D
v O observations-112284
<L srtm 41.03 |
| [EE]
2582

Y BikHi, mo BigKpueTbes, Bkaxits Input layer (Bxionuii wiap) — SRTM_41_03 (3asanmasceruil
wap penvedy), a MOTIM HATUCHITL Run (3anycmumu,).
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() Aspect >

Farameters | Log

Input layer
| =" srtm_41_03 [EPSG:4326] v | L]

Band number

| Band 1 (Gray) -
Return trigonometric angle instead of azimuth
Return 0 for flat instead of -9999
Compute edges
Use ZevenbergenThorne formula instead of the Horn's one
p Advanced parameters
Aspect
f_I:_SaVE to temporary r'iln_e:l

v | Open output file after running algorithm

GDAL/OGR console call

[ gdaldem aspect D:/tanya/man/2ownT2/srtm_41_03/srtm_41_03.tif C:\Users\DRR_GIS'\AppData'\Local\Temp/
processing_8800b%4afdcl4b6dba30173aec40939f/5ae83a878d614ebcb62falas533bad5fc/OUTPUT.Lf -of GTiff -b 1

0% | Cancel

|Run as Batch Process... | | Run Close || Help

Y pesynbrari 6ye cTBOpeHa KapTa eKCIO3MIIil CXWIB — KapTa, 40 SIKOI YaCTVHM CBITy OPi€HTO-
BaHMIt cxut (Ha CXifI, 3axif, MiBAeHb YI MMIBHIY).

(& “Untitled Project - QGIS
Project Edit Miew Laver Zettings Plugins Vector Raster Database Web Mesh Progessing Help

TeERRE ereNPP . BLES @ -E-E-0,ER

LR
Browser ;
LeTTe

& 2ipg

& 4ipg

= Sijpg

¥ 6jng

& Tirg

& sjpg

= 9jpg

=3 5.2
[ pic
[ soit
5 srtm_41.03

° readmetet

G readme.txt

B srtm_41.03.hdr

¥ srm_41.03af

B srm 4103 suk

1 » .

Layers HE g
o =W s vl O
v ® obscrvations-112284

* W ¥ OUTPUT

| ki

359,891

= o " srtm 4103

| et

2582
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@ 3anuTaHHA 1 NepeBipKu

IUTD PYCIIO PiYKMU.

PivKM Ha KapTi eKCIO3MII CXMIiB?

Hanmimite, y AKiil 9acTUHI KapT €KCIO3MIIII
CXWIIB Ha BUIIEHABENEHOMY PUCYHKY IIPOXO-

3a AKMMM O3HAKaMM MOXKHA IT00AYNTH PYC/IO

9. Tenep 34MTyeMO 3HaY€HH: BMCOTU J1 Opi€HTAallii CXM/IYy B TOYKaX, e 6ym/1 3HallfleHi opxipel.
I mporo Mm ckopucTaeMocs iHcTpyMeHTOM Zonal statistics (3onanvia cmamucmuka). OCKinb-
KM 11efl iHCTPYMEHT MOyKe 3aCTOCOBYBATHCA JIMIIIE /I IOTirOHa/IbHOIO, @ He TOYKOBOTO LIapy, MU
CTBOPMMO CIIOYATKY 3a lorioMoroxo incTpymeHTy Buffer (bygep) 3 BeKTOPHOTO Iapy TOYOK BEKTOP-
HUl nojnironanbHmit map. Otxe, Bigkpuiite MeHto Vector (Bexmop) — Geoprocessiong Tools (In-

cmpymenmu 2e006pobku) — Buffer (bygep).

gins Ki=sisld Raster Database Web Mesh Processing Help

Research Tools

Analysis Toals

Geometry Tools

& Clip...
' Convex Hull...
& Difference. .
f Dissalve...

% Intersection...

[ Symmetrical Difference...

Y BiKkHIi, 10 BigKpueThcs, BKaxitob Input layer (Bxionuti wiap) — BeKTOPHUII TOYKOBMIT LIap
observations, a B panxy Distance (Biocmanv) BkaxiTb MiHiManbHe sHaueHHA — 0,0001 (rpagycis),

HaTVUCHITh Run (3anycmumu).

() Buffer

Parameters | Log
Input layer

| " ohservations-112284 [EFSG:4326]

Salacted features only

rDisII—l nce

0.0001

@ |%| degrees ﬁ}. =

Seaments
End cap style
Round
Join shyle
Round
Miter limit
Dissolve result
Buffered

[Create temporary layer]

v | open output file after running algorithm

| Run as Batch Process... |

0%

Buffer

This algonthm computes a buffer area for all
the features In an input fayer, using a fixed
or dynamic distonce.

Tha segmeants parametar controls the
number of line segments to use to
approximate a quarter cirde whan creating
rounded offsets.

The end cap skyle parameter contrals how
ling endings are handled in the buffer

The join styte parmmeter specifies whether
round, miter or baveled joins should be used
when offsetting comers in a line.

The miter limit parameter is only applicable
for miter join styles, and cortrols tha

maxmum distance from the offset curve to
use when creating o miterad join.

Cancal

| Run | dose || Help
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Hosnit BeKTOpHMII ITOJIIrOHAIbHMIA IAp MA€ BiIKPUTICA y MPOEKTI.

10. Ha naneni Processing Toolbox (Ilanenv incmpymenmis) y psfKy IOIIYKY BBefiTh «Zonal
statistics» (3onanvHa cmamucmuka) i HaTUCHITH ABiUi Ha BiXIIOBITHMII 3HAVIJIEHUII {HCTPYMeHT,
106 J10T0 BiIKPUTH.

Processing Toolbox
E % 2 OEF] %,
| | ©L zonal statistics €
+ () Raster analysis
ﬁ%‘r Raster layer zonal statistics
ﬁ' Zonal histogram
. |~ @ GRASS
~ Raster (r.*)
@ r.stats.zonal
~ & SAGA
~ Geostatistics
@ Zonal multiple regression analysis (points and predictor grids) .

Y BikHi, o Bifkpuerbcs, Bubepith Raster layer (Pacmposuti wap) — Output (Buxionuii) — map
opienrauii cxwniis, Vector layer (Bexkmopnuti wap) — Buffered (Iloniconanvruii 6ygepruii wiap),
Output column prefix (IIpegpixc 0o 8uxioHo20 cmosnys) — «aspect_» (W06 neeko 8i0pizHUMU e nose
8 mabnuyi ampubymis). Jlani po3ropHiTh BKIaAKy psjka Statistics to calculate i Bubepits Mean
(Cepeone), HatucHiTh Ok, a moTiM Run (3anycmumu).

Farameters log Zonal statistics
Raster layer

This algorithm calculates statistics of a raster

:.l OUTPUT [EPSG:4326] = || layer for each feature of an overlapping
. J.2=o= polygon vector layer.

Raster band

.;Bana I (Gray) v |

Vecter layer containing zones

| (9 Buffered [EPSG:4326] -

Cutput column prefix

|aspect_

_—
Statistics to calculate

|1 options sejectad

(2 Multiple selection

ou
Sum

Median | Toggle selection |

Std. dev.
Maxe [ Cancel |
Range
Minority
Majority (mode)
Variety
Variance
LAl 17|

| clear selection |

0% : | Cancel

|Run as Batch Process... | Run Close 11 Help
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11. Jami, He 3aKpMBaIO4YM Jia/IOTOBE BiKHO 30HA/JIbHOI CTATUCTUKM, PO3PAXYEMO 3HAYEHHA BU-
COTU B KOXHIiT Toumi, Ae 6ynmm 3HaiimeHi opxigei. i nporo Bubepith Raster layer (Pacmposuii
wap) - srtm_41_03 (Ilap penvegpy), Vector layer (Bexkmopruii wap) - Buffered (Iloniconanvruii
6ypepruii wap), Output column prefix (IIpegixc 0o 6uxionozo cmosnys) — «height_» (none, 6 Axomy
6yOe 36epexceHo 3HAUEHHS 8ucomuU i3 wapy penvedy). Jlani posTOpHITh BKIAaAKy psnka Statistics to
calculate i Bu6epite Mean (Cepeone), HatucHith Ok, a notiM Run (3anycmumu).

| @z X
N Wdo S

[ T r - =

. Farameters Log Zonal statistics

f
Raster layer This algorithm calculates statistics of a raster
':_. srtm_41_03 [EPSG:4326] = l layer for each feature of an overlapping

pelygon vector layer.

Raster band
Band 1 (Gray) 2 2|

Vector layer confaining zones

i I (3 Buffered [EPSG:4326] ~ ] )

Cutput column prefix
height_

T e———
Statistics to calculate

1 options selected

/

(2} Multiple selection / L
[~ select Al

Sum
Median
Std. dev.
Min

| Clear Selection |

| Toggle Selection

L | Cancel |
Range -
Minority

Majority (mode)

Variety

Variance

LAl s

| 008G Cancel

Ericai . el

Run as Batch Process... |

12. Bigkpuiite Tabmuiio aTpubyTiB 6ydepHOro mapy, A AKOro BUSHAYW/IN 3HAYeHHS eKCII03Y-
il cXmy i BUCOTH, IPOTATHITH 6IryHOK BHU3Y TaO/uIl, {06 T06a4MTI OCTAaHHI KOTOHKM TabmmIi
(B xiHLi TabmMIli MalOTh BimoOpaXkaTycs 1ii ABi HOBi KOTOHKM «aspect_mean» Ta «height _mean»).

13. OT>xe, 06 3po3yMiTy, Ha SIKill BUCOTI i Ha AKUX cxXuax Oy sHaiigeHi opxifei, mobygyemo
ricTorpamu a1 UMX 3HadeHb. [l1g miporo B maneni Processing Toolbox (Ilanenv incmpymenmis) y
pszKy nouyKy BBefiith Vector layer histogram (Iicmmozpama 0ns 6ekmopHo2o wiapy) i HaTUCHITD
OBiYi Ha BiATIOBIIHWMII 3HAMIEHNII IHCTPYMEHT, 106 itoro Bigkputu. Y Iia/IorOBOMY BiKHi B pAJKY
Input layer (Bxionuii wiap) BubepiTh BeKTOpHUI OydepHMit map 3i 3HAYEHHAMY BUCOTH i1 Opi€HTa-
il cxuny, B panxy Attribute (Ampubym) Bubepitnb «height_mean», y psnky Number of bins (Kinv-
Kicmov epadayiti) BBenith 20, HaTUCHITS Run (3anycmumu,).
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() Vector Layer Histogram

®

Parameters | log | .. Vector layer histogram
Input layer | This algorithm generates a histogram with the

(-0 Buffered [EPSG:4326] = I| ) i 9 : walues of the attribute of a vector layer.

e p———"

Attribute |
I 1.2 height_mean . '
number of bins
|20 a [z]
Histogram

|[Save ta temporary file] I I |

| 0% | Cancel

| Run as Batch Process... | Run | Close | | Help |

14. Y pesynbrari Ha nipasiit maHerni Results Viewer (Ilepeensoau pe3ynvomamis) 3’ sBUTbCs JIIHK Ha
ricrorpamy. HarucHirtp nBiui Ha Hel, 00 BigKpuTu.

2 Processing Toolbox
IR S

e B

~ (L) Recently used
4% Vector layer histogram
™ Bufier
4% Reclassify by table
\@ rreciass
= (3 Cartography
4% Combine style databases
Results Viewer
Histogram [12:58:33AM]
| | 4% Histogram [12:58:16AM]
& % Histogram [12:52:08AM]
4 Histogram [12:51:36AM]
4% Histogram [12:51:05AM]

2 Uictmarams [T REMRISALAT

Ha rpadiky, mo Bifkpuerbcs, Ha oci X BizobpakeHi 3Ha4eHHS BUCOTH, @ Ha OCi ¥ — Ki/IbKiCTb
3a(hikcOBaHMX CIIOCTepe)XeHb Ha BiIIOBiHIil BICOTI.
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400 &00 1000

I3 rpadrixa BuHO, 110 HaOIIBIIY KiZIBKICTD CIIOCTEpeXXeHb (3HAXiZOK opxifeir) 3adikcoBaHO Ha
Bucori Big 800 1o 1100 m.

1400 1600

0 1200 1800

15. Tenep cTBOpMMO ricTorpamy fisisi 3Ha4YeHb Opi€HTalil cXu1y. 3HOBY BiIKpMiiTe iHCTPYMEHT
Vector layer histogram (T'icmozpama 0ns 8exmoprozo wiapy). Y RianoroBomy BikHi B psaky Input
layer (Bxionuti wiap) 3HOBY BUOepiTh BeKTOpHUII OydepHNMit map 3i 3HA4YeHHAMY BUCOTH Ji Opi€HTa-
uii cxwy, B panky Attribute (Ampu6ym) Bubepith «aspect_mean», y psanky Number of bins (Kinv-
Kicmb epadayiti) BBemiTh 1iboro pasy 10, a morim HatucHiTs Run (3anycmumu).

(=) Vector Layer Histogram =
r 2
Parameters | Log | Vector layer histogram
Input layer

| This algorithm generates a histogram with the

I_I (2 Buffered [EPSG:4326] = ' |_| | D | | walues of the attribute of a vector layer.
' i feckiarea iy ;;r:lggra;t: :u;i:nog:iea]::ihcﬁtr:_mming the histogram
Attribute
I!.Z aspect_mean 5 l
number of bins
|10 [2]
Histogram

i[Save to temporary file] | | |

| 0% Cancel

|Run as Batch Process... | Run | Close | | Help |

16. BigxpuiiTe HOBOCTBOPEHY TiCTOIpaMy, HaTMCHYBIIM JIBi4i Ha BepxHii psAmok Histogram Ha
naseni Results Viewer (Ilepeznsoau pesynvmamis). OTxe, Ma€e Bifkputucs tTakuit rpadik, fe Ha oci
X BifoOpa>kaloTbCs 3HaUEHHS OpieHTalii cxwry (B rpajycax), a Ha oci y — KiZIbKicTb 3HaxXiZoK opXi-
el Ha TaKUX CXMIax.
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Ha rpagiky mo>xHa mo6aunty, 1110 HaiibinbIIa KiTbKicTh 3HaXifIOK opxizgeit 3adikcoBaHa Ha CXU-
nax 3 opienraniero Ha 100-150 rpanycis, 110 3 HMKYEHABEAEHOTO PUCYHKA BIiINIOBIA€ CXUIAM CXiJ-
HOI Ta HiBIeHHO-CXiTHOI eKCITO3MIIil.

17. OT>Xe, MOXKHA 3pOOUTI BUCHOBOK, 1J0 3HaxXingky opxiguux y Kapmarax spge6inpiroro 6ymm
BUABJIEHI Ha BucoTi Bij 800 mo 1100 M, Ha cxXmIax cXifjHOI Ta MiBJ€HHO-CXiJJHOI Opi€HTaIlil.
3a Hwk4eHaBeneHMM QR-KomoOM BU MOXKeTe ITOIMBUTHUCS Bifile0 BUKOHAHHS IPAKTUYHOI pO6OTH.
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5. InpexrcoBaHi 306pa’keHHA: BereTaliiiHum iHgeKc ansa
MOHITOPMHI'Y AMHAMiK}M CTaHY POCJIMHHOCTI

5.1. PerioHanpHa OLliHKa cTaHy pociauHHOCTi KpuMcekoro
nisocrposa 3a ganumu MODIS

Curyania

CinbcbKe ToCIogapcTBO TUMYAcOBO OKYIIOBAaHOTO KpuMcbKOro miBocTpoBa IOCTiIHO 3a3Ha€
HETaTMBHMX BIUIMBIB K aHTPOIIOTE€HHUX, TaK i npupopgHux. Hacmigky mocyxu nocumonTbca He-
CIIPOMO>KHICTIO OKYTIALIifIHOI B/IafiX PO3B’A3yBaTy MpOOIeMy IIOBHOTO BOHO3abe3IedeHHs MiBOC-
TpoBa. «CilIbchbKe TOCIOIapCTBO, 0COOMNBO B MiBHiYHIN YyacTuHi Kpumy, npaktuyno B6uto. Yepes
Te, 1[0 JHIIPOBCbKA BOMIa HE HAXOAUTb, BOHYM BUPWIN COTHI apT€31aHChbKUX KOJIOAA31B 1 MiHEpa/lb-
HOIO BOJIOX0 HaMarajncsA NonmsaTy noss. Yepes 1e piBeHb I'PYHTOBMX BOJ, yIIaB [ieCh Ha 17 MeTpiB.
BinbyBaerbcs 3aconeHHs 3eMeJb, 0 pOOUTD IX HEeNPUAATHVIMM /IS Be[leHH: CI/TbCbKOTO TOCIIOfap-
CTBa», — mosAcCHUB MycTada [[>keMineB, yIIOBHOBaXEHNMI! Tpe3uieHTa YKpaiHy 3 MUTaHb KPUMCBHKO-
TaTapCbKOTO HAapoAy.'

MiHicTepcTBO 3 IMTaHb TMMYACOBO OKYIIOBAaHVX TEPUTOPIiii Ta BHYTPILIHBO NepeMillleHNX 0cih
Ykpainu 3[ilicHI0BaIO JOCI/I)KEHHA CTaHy POCIMHHOCTI Ha miBocTpoBi Kpum y 2016 Ta 2018 pp.,
3 pesy/nbTaTaMy AKOTO JeTa/lbHillle BY MOXXeTe O3HailoMuTICA Ha odilifiHoMy caiiTi opraHisa-
nii:  https://mtot.gov.ua/na-tymchasovo-okupovanij-terytoriyi-ar-krym-zafiksovano-znachne-
zmenshennyaroslynnosti.

3aBmaHHA

Kaprorpagiuno 306pasutyu pisHMI[I0 HOpPMaJi30BaHOTO BiTHOCHOTO iHJEKCY POCIMHHOCTI Ha
Kpumcpkomy niBocTposi 3a 1 uepsHa 2010, 2015 ta 2020 pp., BUKOPUCTOBYIOYM CyTyTHUKOBI 3HIM-
ku MODIS.

ANroput™M BUKOHAHHA 3aBJaHHA:

1. 3aBaHTaXUTY CyIyTHUKOBI 3HIMKM 3a TaKi fatu: 1.06.2010, 1.06.2015 Ta 1.06.2020.

2. CTBOpUTH IIap HOPMaJIi30BAaHOTO BiTHOCHOTO iHAekcy pocnuHHOCTi (NDVI) 3a 1i atn.
3. BisyanisyBaru pisauiro Mixk NDVI 3a 2015 Ta 2020 pp.

IToxpokoBa iHCTpyKIis:

1. Binkputnu cepsic EO Browser: https://apps.sentinel-hub.com/eo-browser.

2. VBiilTit Ha cepBic 3i cBOro 06/1iKOBOTO 3amICY.

3. YV papxy nomyky teputopii BBecTi «Kpum» i HaTMCHYTM Ha pAJOK, O MifCBiYyETbCA, A
HaO/IVDKEHHS JI0 PO3IJIAAYBaHOI TepuTOpii.

' URL: ru.krymr.com. https://ru.krymr.com/a/news-djemilevdeokkupacyja-kryma/29901555.html
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4. Ha maHeri i1s1 BUSHaYeHHS ITapaMeTpiB 31I0MKYU BUOPATHL:
o Data source ([Icepeno danux) - MODIS;
o Time range (Hacosuii nepiod): 3 01.06.2010 o 06.06.2010 p.

< @ EO Browser

Defaull

Search Highlights

Data sources

Time rance [UTC]
B8 2010-06-01 B 2010-06-06

W filter by months

Bubepitp 3niMok 3a 1.06.2010 (ix 1Ba B mOIIYKY, MoXKeTe BUOpaTy Oy/b-sAKMiT), HATUCHYBIIN Ha
Visualize (Bisyanizayis).

[FRICH
U IDEAEHIROOME UNTIL JULY 25 2021

5. 3aBaHTa)XTe HeoOXifHi mia Bifo6paxkenns infexkcy NDVI kananm.
NDVI - nopmarnizoaumit BifHocHNUI iHfiekc pocmmHEOCTi (NDVI), 3acTocoBanmit Briepiie y 1979 p.

NDVI = (NIR - Red)/ (NIR + Red),
e NIR - 6myokHs iHdpadepBoHa 06/1acTh criekTpa; Red — Buyma yepBoHa 00/1aCcThb CIEKTpa.
Inpexc NDVI sanexxnth Bif akTMBHOCTI 6iomacy i xmopodiny, Hagae fianasoH gaHux Bif —1 1o
+1. UepBOHI XBIWIi TOITIMHAIOTHCA Ti/IBKY XIOPOQITIOM, TOMY 1[0 OiJIbllle ITOITITHAETHCSA Y€PBOHOTO,
TO aKTMBHILINI X7TOpOiN y MMCTi pOC/INH.
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KniTvan pocnuH HarmoBHEHi BOZIOI0, OT>Ke, [yis iHpadepBOHOTO CIIEKTPa XBUIb AIIOTh SIK [3ep-
kano. Ko ocMoTmanmit Tck' BUCOKMIL, OibIIicTh iHpayepBOHOro CIeKTpa BiOMBA€EThCS POC-

mHo0. OTXe, 1o Oinblie iHPppauepBOHOTO CIIEKTPa BiflOMBAETHCSA POCIMHOIO, TO Oinblie Giomacu
i KpaImit cTaH 30pOB’sl POC/IMHI.

Y MODIS:

NIR = B2 (0,841-0,876 Mxm);

Red = B1 (0,62-0,67 MKM).

[t TOrO 1106 3aBaHTAXXUTI HEOOXiHMIT 3HIMOK, CKOPUCTANTECs iIHCTPYMEHTOM = |
Ha manerni 1 Bu3Ha4eHHs ITapaMeTpiB 3aBaHTaXXeHH: BUOpaTu:

o BKIAJKy Analytical (Ananimuka);

o  Image format (Dopmam 306paxcenns): TIFF (32-bit float);

o Image resolution (IIpocmoposa pospiznenicmv): HIGH;

o Coordinate system (Cucmema koopounam): WGS 84 (EPSG 4326);

o  Layers (1llapu): BO1 i B02.

Basic Analytical High-res print

Image download
Image format:

Image resolution;

Coordinate system:

Add dataMask band to raw layers @

Layess: Vi

W novi

B nowt

B Normalized Difference Salinity Index
W True color

. T

[Ticns Toro sk BU o6panu HeoOXifHi mapameTpu, HaTUCHITH «Download» (3asanmascumu). 3a-
BAHTa)KUTbCA apXiBHUI JOKYMEHT 31 CyIIy THUKOBMMM 3HIMKaMU . Posapxisyiire 1ioro.

CrBopitb manky «MODIS», kyan 36epexiTh po3apxiBoBaHi CyIyTHUKOBi 3HIMKIL.

6. Bigxpwitte B QGIS kanam BO1 Ta B02:

o  Bigkpuiite Eim— (ITyck > IIporpammu > QGIS 3.16 > QGIS 3.16 with GRASS);

e  3acrocyiite iHcTpyMeHT * Open Data Source Manager (Biokpumu mernedxucep Osxcepen 0aHuUx,).

Y posgini Raster (Pacmp) BKaxiTh 1uisax go 3HiMkiB y mamnui « MODIS» > Add (Jodamu).

' OcMOTMYHUIL TUCK — SIBUIIE, 00YMOB/ICHe HAasABHICTIO HANIIBIPOHMKHOI IIEPeTIHKY, AKa po3fiiie po3unnu. [ sxu-
BUX KJIITUH I[i€I0 HAIBOPOHVKHOIO MEPETHHKOI € IIUTOIIa3MaTu4Ha MeMOpaHa, siKa i CTBOPIOE OCMOTUYHUI TUCK.
URL: https://stemua.science/Jocniguauipki_po60otn/OCcMOTUYHUI-TUCK-KTITHHI.
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= o ¥ Bl MOt

[ B

LR [ ha ]

= o B DON0-0E-02 RAGTEL BT

m

Y pesynbraTi y Bac Bifo6pasarbcsa kaHamy Ha naseni Layers (Ilapn) e .

IlepeitmenyiiTe KaHa/IN, 3aIMIIAIOYY TiMbKM Ha3By KaHaay BO1 ta BO2 (HaTuCHITH paBoIo Kia-
Billelo MMII Ha Ha3Bi mapy B Tabmuui 3micty > Properties (Bnacmueocmi) > Source (Pecypcu) >

Layer name (HasBa mapy) > B02/B01 > Ok).

G2 Layer Properties - B01 | Source ®
: dheplayed == 801
‘i. Get seurce coortingte reference system
W ) sz - was s ~ | @
L
Ld
=
§
“ &
15
Shyle-. > | ok Cancel Aeply Hep

7. CrBopith map NDVIL.

IlTo6 cTBOpUTHM IIap HOPMa/li30BAaHOTO BiJHOCHOTO iHJEKCY POCIMHHOCTI, IIOTPiOHO 3acTOCY-
BaTy iHCTpyMeHT Raster Calculator (Pacmp kanvkynamop). Ha maneni MeHIo BuOepiTh BKIAJKY
Raster (Pacmp), B sikiit mictutbcs incTpymeHT Raster Calculator (Pacmp kanvkynamop).
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SCP Proge

| Align Rasters...
| Volume Calculation Tool ¥
| Analysis *
) Frojectians »
@z || Miscellaneous »
Extraction »
= Conversion ]

Y papky Raster calculator expression (Bupas pacmposozo xanvkyngmopa) IMOTPiOHO BBECTU
¢dopmyny NDVI, migcrapisaioun Ha3By BignoBigHux mapis 3 « MODIS».

@OpMyﬂy 86005Mb N1UULE 3a DONOMOZ0I0 Kypcopa MU, HAMUCKAYYU HA 3HAKU

onepauyii ma Ha3eu wapie (3 knasiamypu nponucys8amu He cuio, OCKinvKu npozpama mosxce ix onpayo-
6amu HeKOPeKmHo).

NDVI = (NIR - Red)/ (NIR + Red),
ge NIR — e B2, Red - ne Bl.

B Output layers (Buxioni wiapu) Bkaxite HasBy wapy «NDVI_2010» i msax, Kyayu cTBOpeHMit
map Heo6OxigHO 30eperty (manka «MODIS»).

s Raster Calculator
) Raster € =
Raster Bands Result Layer
BOTE1 Output layer ..
Bo2@1
Output format CeaTIFF -

Selected Layer Extent

Wmin | 2783006 2| xmax | 3833823 E
Ymin |43.67979 % | Ymax 4730903 v
Columns | 2343 +| Rows | 1153 |=
Output CR5 EPSG:4326 - WGS 84 - | [

+ Add result o project

w Operators
+ + sqrt cos =in tan log1 {
I -~ ams | asm atan In 3 |
< > = = <= == AND oR

] / [ "BOZg1" + "BOlE1l™ )
Expression valid
o Cancel | | Help

OTxe, B pe3ynbrari Oyzie CTBOpEHO HOBUII 1Iap, i BiH Bio6pasuTncs B TabmuIi 3MicTy.
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G *Untitied Project - QG5 - o £
Project Eoit Wiew Layer Settings Buprd Veor Raster [Database WWeb Mesh SCP Progessing Help
AR Oe22H PRPIA. BLOS @ - - # I MR- m.
L LA AL W : s= Qe ~0XE B ®©
b fe b B % 6%
FOEES - AAONINEL  MMums s Mo :ONEENE SN cEw e @i =0 :11:,;; )
28 » 't : 3

Berorarses a2
,eT 1o Sige o A e
Favorites = ¢ ey LS Sgp Y = p e : ST, -2
v 1Y Spatal Bookmarks . = 4
b [ Homa
Ot
» ] D
& Georacage
# Spatialite
W Fostsis
P wssoL
@ Orace
@ ez
- i WIS
v o= ow
b = geolagy
- B XV Tiles
W bind image
¥ OpeSoestiian
+* tonoapra
@ wes
- 00 wes
¥ =t Geology

Liyers
BT -FRO

= o ¥ NDWI 2010
| B
1
= W 3 2010-06-02 MODIS MODIS_ BO1_(Raw)
o

32767
= ¥ 3 2010-06-02 MODIS BO2 (Raw)
[ I

a2mer

Tacate [OrTHE Coornpta| 205943757 | Geals 1067061 = o WagiRer 100 = Rotation |0.0% = menser @ escuns @ B

8. Ockinbky 1map BifoOpa’ka€eTbcs y BifTIHKAX ciporo, Wi Kpaujoro CupuitHATTA iHdopmamii
HOoTpiOHO 3MIHUTHM BifTIHKM CipOTO Ha rpajjalliio 3eJIeHOro Koabopy. s 1poro HeoOXifHO: B mapi
NDVI 2010 > Properties (Bnacmusocmi) > Symbology (Cumeonika) > Ha maHesi Jyis1 BUSHAYEHHS
napameTpiB BUOpaTu:

Render type (Tun sisyanizauyii): Singleband pseudocolor (Oonoxananvruii nce60oxonvboposuti);

Interpretation (Inmepnonayis konvopis): Linear ([[ns 6e3nepepsrol wikanu xkonvopis);

Color ramp (Konvoposa eama): Greens (3enexa);

Classes (Knacu): 10;

Mode (Memoo): Equal interval (Pisnuii inmepsarn).

) Layer Properties - NDWI_2010 | Symbalogy x

w Band Rendering

fincar:tyvs {5 julsband pespdocoive =

Band | Band 1 {Groy) -
Hiny -t et 1

» Min [ Max Value Settings

Irterpolation

Cafar ramp

Labsl ot
suffix
JUE Calor Label

-1
“DFTTTTTTT
-0.55555555...

-0.33333333,..

ol E;qual Intenal = |

| Gusaty |t [|me ||/ E2 || )

Clip out of range values

w Color Rendering

Biending mode | Normal = - Reset
Brightness === 0 % Contrast e | &
Samuratien — |0 % | Groyscale |OfF b
Hue | Colorize * . Streagth 100%: | %

Style - Cancel Apply Help
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Y pesynbrati map NDVI Bifo6pasutbcs B rpafalii 3e/IeHOT0 KOIbOPY.

G ~Untitied Project - GGIS
Project Edit View Layer ‘Setngs Phges Vecior Baster Datsbase Web Mesh S0P Pragessing Help
NeERES 2RI PP BLES 90 -m- -F %I B-F -
MRV 2w A z “ 5= ; GOR A0 REG B &
e b Be % 6 B &
FONNE - AQ OWEMEED Eowe :MEo :CNo : SHEEE HE Eo B @ 0 0 05
Brower B 1
AETY2a 1%
i o Favornias
| v 1% soatial Bookmans
| v & Home
|+ Exea
' Ooa
& Geabackage
‘Bauame
PosTIStS
B pssaL
@ Orcle
& ez
bR WMSAWMTS
= & K Tiles
" bind image
¥ Operreethan
B 1onaxapra
& wis
v % WS
Layers =1

00 _2010-06.01.23 58 0 1

13767
= ¥ I 2010-06-01-00_00_2010-06-01-25_58 &
QD00

32767

9. 3a MM caMMM aJITOPUTMOM CTBOPITh IIap HOPMali30BaHOTO BiTHOCHOTO iHIEKCY POCIMHHOC-
i 32 1.06.2015 Ta 1.06.2020 (na3Bitp mapu «NDVI_2015» ta «NDVI_2020» BifmoBigHo).

Tpe6a samumutu B mporpami nuuie mapy NDVI 3a 2010, 2015 ta 2020 pok, a pemuTy mapis —
BUMIQJINTH, OCKIZIbKM MM He OyZieMO iX BUKOPUCTOBYBATH.

@ *Uniitied Project - GG
Troject Edit Wiew Lajer Setings Blgins Vectgr Baster Database Wab Mesn SCP Progesshg Help

DEBREY 280 PPA BLEAD &0 -H-0 -0 C#IR-7@-

L L AT : " A= Qa®R 2 XEL: B ®
el e
FANEE - AAQONIMED Eom <Me M« : ONEDNE TS €~ &% B <O
Browser m

LEYTo L
| o Fevmrites
Santial Boakmarks

Spatial Bookmark Msnager

Anee

[tarme * Group o b
LET 4155775323900

| Mew boakm.. FFHIA0TETI0

10. BisyasbHO MOpiBHANMTE HOPMaji30BaHMUI BiJHOCHUI iHJEKC pocnmHHOCTI 3a 2010 p. Ta
2020 p., 3HIMaIO4M TaJI0YKY HAaBIIPOTY KO>XKHOTO i3 mapiB y Tabmuii amicTy. Takox By MO)keTe Kyp-
COpPOM MHIIIi 3MiHIOBAaTY MacuITab KapTu i HabmuKaTucs / BigjanaTucs Bij eBHOI TepuTopii.
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0 3anuTaHHA /1 nepeBipKu

IIpocrexre pisHnio NDVI mix Tepuropiamu
3 pi3HOIO BUCOTOIO Hafi piBHeM Mops y 2020, 2015
Ta 2010 pp.

[MopisuariTe mokasauk NDVI nHa cymwi i B ak-
Baropii YopHoro Ta Asoscbkoro mopis y 2020,
2015 Ta 2010 pp.

11. KaprorpadivyHo BisyasisyiiTe pisHUIII0 Mi>X HOPMaTi30BaHUM BiJHOCHVUM iH/JeKCOM POC/IUH-
HocTi 3a 2015 Ta 2020 pokn.

IopieHAHHS NOKA3HUKIB 3 00HY 0amy 6 Pi3Hi POKU € He NOBHICINIO penpe3eHmarmue-
Hum docnioxenusm. Kpauje nopisHiosamu ycepeOreHHi 3naueHHs (3a micsiyb, ce30H abo 3a pik), mak
MU MONEMO YHUKHYMU 6UNAOKOBUX, NOOOUHOKUX, OPC-MANOPHUX HAKMOPIs, uyo Manu micue came
8 00paHuil Hamu 0eHb i «PO3MUBAIOMb» YU «CHOMBOPIOIOMbY Pe3YIbIMamu 00CiOHeHH .

Yepes Pacmposuii KanvKynsamop 3HaiiTh pisHuio ganux mwapis NDVI 2015 Ta 2020 pp. CrBo-
peHnmit map Has3BiTh «2015-2020», 36epexitb y pobouy manky «MODIS».

(2 Raster Calculatar *
" Raster Bands Resull Layer
i
i MDY 201021 output layer
WOVI_2015@1 Sl taro

NDVI_2020@7
Selected Layer Extent
Xmin 2922363 2| % maw | 39.77051
¥ min 43.63603 1% | ¥mee | 47.00273

Colurnns | 2348 Rews | 1065

TR

Cutput CRS EPSG:4326 - WGE 84 -
[ | Add result to pregect
i
sn @n lng1o £

"HDVI_2015€1" - "HOVI_202081"

Expression valid
< oK ) cancel Help

Y Bac 3’ABUTBCA HOBUII IIAp — Y BifTiHKax ciporo. Bisyamisyiite itoro B komboposiit rami. Ha ma-
HeJTi Ji/Is1 BU3HAYeHHs ITapaMeTpiB BUOepiTh:

Render type (Tun eizyanizauii): Singleband pseudocolor (OonoxananvHuii nce00xonvoposuii);

Interpretation (Inmepnonayis konvopie): Linear ([[ns 6e3nepepsHol wixanu konvopis);

Color ramp (Konvoposa zama): Spectral (Cnexmpanvra);

Classes (Knacu): 9;

Mode (Memoo): Quantile (Keanmuny).
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G! Layer Properties - 2015-2020 | Symbology =

v Band Rendering

Rﬁ & Singleband pseudocoior * D

Band Band 1 (Gray) - |

Min -2 | M 1.99304 |
b Min/ Max Value Settings

Interpolation -_Llnear w |
Color ramp

Label unit

St

Valus Calor Label =

-2 . ..
-0.18802764.., . -0.188027648925781
-0.02803009... . 0 (280300903320314

-3.05175761... 3.0517578125=-05

|quantile ~ |
| cosny TTE (=] o[22 ][R
E_ Clip out of range values i

¥ Color Rendering
Blending mode | Mormal - | 4 Reset |
B o [3]| Groyscale off - |

Hue " Coloriza |+ strength | (00w |+ |

style | o Do || aom || 5o

Y Bac BifoOpasuTbcs Kapra, fie 3HaYeHHs O/M3bKi 1o «0» BKasyioTh, mo NDVI sminuBcs mano
(abo He 3MiHMBCA); 3HaYeHHA ONMMU3BKI 10 «+2» (O/VDKYE 1O CMHBOTO) BKAa3YIOTbh Ha TepUTOPii, Ae
NDVI 1.06 2015 p. 6y Bumuii, Hix 1.06.2020 p.; 3Ha4eHHA O/M3bKi 10 «—2» (6/VDKYe KO YepBOHO-
ro) — 1e Tepuropii, fe HaBmaky — y 2020 p. NDVI nokasuuk 6yB Buiuii, Hbx y 2015 p.

G *Untitiedt Project - 055 - o £
Project Bt View Leyer Setiegs Blgis Vecis Bester Datshmse Wieh Mesh SCP Srapessing el

NEAREY D*LLH PPA BLES &5 0. 0.5 0k IS-¢ @

ARV AW B - . W= . . ROR 20RXE4w W ¥

ol B noB®
PONER - AQONIMEE mm:
F3 -

“Browser
oRrRTYTTe B
o Fawanies C
11" spatial Bookmarks.
[ Home
[EE<
B oy
1 CecPackage
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P wssaL
@ Orace
B ez
+ B WsWMTS
- B XVE Tiles
B nind image
B Opanstreetiap
B ronoapta
& wes
v WS -

[ B
B -0.188027642025781

B -00200300903320374
-30517578125e-05
-305175741 25e-05

DENG8EETTIAB0ALS

| 0090067I565429650

W 0223965064453 125
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0 3anuTaHHA /1 nepeBipKu

Ak Bu fymaere, i3 unM 1oB’s13aHa 3MiHa HOPMaTi30BaHO-
IO Bi[JHOCHOTO iHJieKCY poc/MHHOCTI y 2015 p. Ta 2020 p.?

SIx mokasHuUK BereTanii 3MiHMBCA B A30BCbKOMY MOpi?
ITomipkyiite, YoMy BifOynucs Taki 3MiHn

IomaTKoBe 3aBIaHHS
CTBOpiTh KapTy HOPMa/Ii30BaHOTO BiJHOCHOTO iHIEKCY POCIMHHOCTI 3a 1 4epBHA IMOTOYHOTO
poKy i mopiBHaAMTE 3 1 yepBHA 2015 p.

3a HiwkuyeHaBeneHMM QR-K0j0M B MOYKeTe TOJMBUTHUCS Bifje0 BUKOHAHHS IPAKTUYHOI PpOOOTH.
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5.2. OuiHKka cTaHy BMHOrpaauuka B Kpumy 3a gauumu Sentinel-2

Curyanis

[To6musy Hacenenux nyHKTiB Bimino i Ilimjane posrtamoBani 250 ra BUHOTPAfiHMKIB, IO Ha-
NeXaTb BUPOOHMYOMY rocmopapcTBy «Alma Valley».! Vci BunOrpagumkm obmagHaHi cucre-
MOI0 KpamenbHoro 3pomeHHs. Ha caiiti «Alma Valley» iimetbcsa mpo Te, mjo mepuri campkaH-
IIi €BpOIENCHKUX COPTiB Oynm BucajyKeHi B JoinuHi piukm Anpma e y 2008 p., BUH3aBOJ
KOMIIaHil 1mo4as mpamposaru y 2013 p., a B MacoBuil npojak BUHA Hapjiimau 3 mita 2015 p.
Y 2017 p. xoMmmaHiero Oymo oronoureHo mpo kymiBmo 1000 ra B Cesactomorni Ta OymiBHNII-
TBO TaM HOBOTO BMPOOHNYOrO KOMIUIEKCY,” OCKimbKM cripaBy B «Alma Valley» itmm ycmimmHo.
Y 2020 p. gedinut BogHUX pecypciB IpKU3BiB IO 3HIDKEHHS BPOXKAIO 1 IIOCTABYB I 3aTPO3y BUCAT-
KY HOBMX BMHOTPAJHMKIB Ha IiBOCTPOBI. KNIl BUITIAL MAIOTh 3 KOCMOCY BMHOIPAIHVKM KOMIIaHil
«Alma Valley» y 2017-my Ta 2020 pokax?

3aBgaHHA
[TopiBusaTu 3a ingekcom NDVI cran BuHOrpagHmkiB y rocnopapctsi «Alma Valley» na Kpumcpko-
MY MiBOCTPOBi 3a cepreHb 2017-ro Ta 2020 pp., BUKOPUCTOBYIOUM CYIyTHMKOBI 3HiMKM Sentinel-2.

ANropuT™M BUKOHAHHA 3aBJaHHA:

1. 3aBaHTaXNUTM CYITyTHUKOBI 3HIMKM 3a 24 cepnHA 2020 p. Ta 25 cepnna 2017 p. i3 cepsicy EO
Browser.

2. CTBOpUTH IIap HOPMaJi30BaHOTO BiTHOCHOTO iHjjeKCy pocnuHHocTi (NDVI) 3a BKasaHi gaTu.

3. Bizyanizysaru pisuuiio Mmixk NDVI 3a 1ji ;aTyt Ha BUHOTpajHUKaxX rocrogapcrsa «Alma Valley».

IToxpoxoBa iHCTpyKIid

1. Bigxpuiite cepsic EO Browser: https://apps.sentinel-hub.com/eo-browser.

2. YBiliziTh Ha cepBic 3i cBOTo 00IIKOBOTO 3aINCY.

3. ¥V papxy nomyky Teputopii BBefiiTh «Kada, micto CeBacTOno/nb» i HATUCHITH Ha MepLINii ps-
JIOK, 110 MiICBIYYEThCS, 1A HAOMVDKEHH [0 TepUTOpil iHTepecy.

ka4a

KauaHOBKa, “YepHINBChKa
ofnacrs, Ykpaita

Kauap, KasaxcraH

wis Kauanosa, Kuis,

3a 0IIOMOroI0 KHOIIOK HaBiralii Habnmmsbrecs 10 MiBeHHO-3axXifHOl yacTuHU KpuMChKOTo miB-
octposa. Haceneni myHKTH, 0i/11 IKMX POCTYTb BMHOTPAJHMKY, PO3TAIIOBaHi OPiEHTOBHO 6i/s 1o-
cenenHA Kaua.

! URL: http://alma-valley.ru/
2 URL: https://www.forbes.ru/biznes/372873-novyy-hozyain-massandry-chto-zhdet-legendarnyy-brend-posle-privatizacii
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4. Ha maHeri 11 BUSHaYeHHS ITapaMeTpiB 31I0MKY BUOEPiTh:
o Data source ([]xepeno danux) - Sentinel-2;

o axtuBylite Advanced search (Poswupenuii noutyk) ta ob6epits L2A (atmospherically
corrected);

o Time range (Yacosuti nepiod) - 1.08.2020-31.08.2020;
o Max. cloud coverage (Maxcumanvruii xmapHuti nokpus) - 60%.

B evasH v Ll,

< %5 EO Browser

Q Dpiscover & Visualize + Compare ¥ pins
Search Highlights

Data sources

M sentinel-5P

M Landsst 4-5TM

& 2020-08-01 8 2020-08-31

M filter by months

Powered by Sertinel Hub with contribution

G
AN GROWTH IN AFRICA
CONTRIBUTE YOUR IDEASY ONGOING UNTIL JuLy 25™ 2021.
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5. 3 BUIIAZTHOTO CIIMCKY 3aIIPOIIOHOBAHNX Ha JJOCII/PKYBaHy TEPUTOPilo 3HIMKIB 00epiTh 3a fjaTy
24 cepniua 2020 p.

# Sentinel-2 L2A

e

B 2020-0

@® 08:47:53 UTC

6. Heo6xifHO Hab6MM3UTUCS IO BUHOTPAfHUKIB KoMIaHil «Alma Valley», o posrauioBani Haii-
6mkde 1o ambapis, fie 36epiraroTh BUHOTpaz (Opi€HTVP: BUHOTPAJHUKI MXK Hace/IeHVMI ITyHKTa-
mu Binino, Koueprino ta Bigpazgue).

IIpu 3asanmasicenHi 30epexemvcs came ma 4acmuHa 3HimMKa, AKY 6U bauume Ha
expaHi 6020 MoHimopa.

Diataset: Serrinel-2 LA m
Dt 4 fili *

HomaTkoBe 3aBIaHHA

3HalfiTh I}0 caMy TepUTOpil0 Ha pecypci
Google Earth, me pospinbHa 3gaTHICTH 3HIMKa
[acTb 3MOTY PO3EMBUTUCA CKi(CbKMIT Kypras,
maroBanuii II ct. 10 H. e., 6inst siKOTO po3MillleHe
BUHOPOOHE rOCIIOapCTBO KOMITaHil

7. 3aBaHTaxTe HeoOXifmHi 1A Bimo6paxenHs iHpekcy NDVI kanamu: B Sentinel: NIR = BS;
Red = B4.

[ Toro 06 3aBaHTaXXUTY HeOOXiTHI KaHa/MM 3HIMKa, cCKopucTaiitecs incTpymenToM Download
image (3asanmaxcumu 306paxcenns) Ball. Ha maneni pia BUSHaYeHHs IapaMeTpiB 3aBaHTAKEHHS
BUOEPIiTH:

o BKIAAKy Analytical (Ananimuka);

o Image format (Popmam 306paxenns) - TIFF (32-bit float);
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o Image resolution (IIpocmoposa pospiznenicmv) - HIGH (8ucoxa);
o Coordinate system (Cucmema koopouram) - WGS 84 (EPSG 4326);
o Layers (lllapu) - B08 i B04.

Basic Analytical High-res print

Image download

Image format: TIFF (32-bit float)
Image resolution: HIGH

917 x 45(1 ox

Coordinate system: Popular Web Mercator (EPSG
Projected resolution: 10 m/px

Add dataMask band to raw layers @

Layers: Visualized
B True color
B Scene classification map
B False color
B ralse color {urban}
B novi
B Moisture index
W swir
B now
W nDsi

S e D

ITica Toro sx Bu o6panu HeoOxifHi MapameTpy, HaTUCHITE «Download» (3asanmancumu). 3a-

BaHTa)KEHMI apXiBHUII JOKYMEHT i3 CYyIIy THUKOBMMM 3HIMKaMI MaTUME BUITIAL, | o sowsec i
CrBopitb nanky «Sentinel», kynu 36epexiTh po3apxiBoBaHi CyIyTHUKOBi 3HIMKIL.

8. Ax Bigkputu B QGIS xanan B08 Ta B04:
o igkpuiite I (ITyck > ITporpamu > QGIS 3.16 > QGIS 3.16 with GRASS);

e HATUCHITh KOMOiHatjifo kasiui Ctrl+L, mo6 Bigkpurtu gianorose BikHo Data Source Manager
(Bigxputy MeHemxep mxepen gannx). Y pospini Raster (Pacmp) yKaxiTh NUIAX KO 3HIMKIB
y mani «Sentinel» > Add (JJodamu);

e Y pe3y/nbTaTiy Bac MiJBAHTaXKaThCA BiINIOBIAHI CIIEKTPaIbHI KaHaII;
o TIIepeiiMeHyJiTe KaHa/IM, 3a/IMIIaoYy TiIIbKM Ha3By KaHany BO8 ta BO4 (HaTucHiTH mpaBolo
K/IaBilllefo MUIIi Ha Ha3By MIApy B TaO/MuIi 3MicTy > Rename layer (3minumu Hasey wiapy)).
9. CrBopenHs mapy NDVI:

e 1100 CTBOPUTH IIap HOPMaJIi30BAaHOTO BiTHOCHOTO iHJEKCY POCIMHHOCTI, MOTPiOHO BUKO-
puctaru cepsic Toolbox (Habip incmpymenmis), po3MillleHMiI Ha IaHel MEHIO y BKIaALi
Processing (O6pobka);

Processing s Sl

¢ Toolbox Crl+AlL+T
L2 Graphical Modeler... Clrl+Alt+G
%) History. Ctrl+Alt+H |

= Results Viewer Ctri+Alt+R
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o y BikHi Processing Toolbox (Ilanenv incmpymenmis) obupaemo miax SAGA > Image
analysis (Ananis 306paxcenns) > Vegetation index (slope based) (Indexc secemauii (noxu-
nuii)). Bkasyemo Bipnosiguicte: Near Infrared Reflectance (6nuscniti ingpauepsoruti) - B8;
Red Reflectance (uepsonuii) - B4;

« y BikHi Normalized Difference Vegetation Index (Hopmanizosanuii Ougeperuyiiinuii sezema-
uitinuti indexc) BKasyemo uuiix Save file to (36epeemu y), Kynu HeoOXifHO 36eperty sreHe-
poBaHmit map mig Hasoio «NDVI_2020» (manka «Sentinel», ssky My cTBOpioBamu) > Run
(Banycmumu);

Yei Haseu wiapis, AKi Mu creoprOEMO, HeoOXiOHO HA38AMU IAMUHCOKUMU Tlimepa-

Mu, 8 iHULOMY pa3i modce 6ymu HeKOPEeKMHO ONPaUbOBaHUTE NPOZPAMOI0 pe3yrvmam.

Q \fegetation Index (Slope Based) X

Parameters Log

Mear Infrared Reflectance

BOS [EPSG:3857] o

Red Reflectance

*2" B04 [EPSG:3857] -

Soil Adjustment Factor

4k

0.500000
Difference Vegetation Index
[Save to temporary file]
Open output file after running algorithm
Normalized Difference Vegetation Index
Qi :EUsers,fsEurevf[‘.-lesk‘top,-’SentineIfNDVI_iDZD.Sdat >
®]pen output file after running algorithm

Ratio Vegetation Index

[Save to temporary fila]
Open output file after running algorithm

Normalized Ratio Vegetation Index

Run as Batch Process... Close

e  yTabmuui smicTy 6yze Bizobpaxkatucs ctBopenuit Bamu map NDVI_20 y cipux BigTiHKax.

Axuyo modynv Vegetation index (slope based) (Indexc secemauii (noxunuii)) npa-
U10€ HeKOopeKmHo abo 6U0Ae nomMunky (uepes cmapy éepcito npozpamus), 6U mMoxere CKOPUCAMUCS
ons eusnauenns NDVI Raster calculator (Pacmposuii kanvkynamop), Ax y nonepeoHiti npaxmuuHiti
pobomi.

10. Bimo6pasiTh cTBOpeHMIt Imap y rpajialiisfx 3eJIeHOTo KObOPY:
map NDVI> Properties (Bnacmusocmi) > Symbology (Cumeonixa)

Ha manerni /11 BU3HauYeHHS apaMeTpiB BUOEpiTh:
e Render type (Tun sisyanizauii) - Singleband presudocolor (O0HokananvHuii nce800KomMLOPOBULL);

o Interpretation (Inmepnonauyis konvopis) - Linear ([Ins 6e3nepepsroi wikanu Konvopis);
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o Color ramp (Konvoposa zama) - Greens;

o Classes (Knacu) - 10;

o Mode (Memood) - Equal interval (Pisnuii inmepsan).

() Layer Properties - NDVI_2020 | Symbaloay

>
w Band Rendering |
Render typ ingleband pseudocolor =+ |
\‘}\ Band | Band 1

'e‘
4

Min -0.314894 Mazx ;D.S?DBBS

P Min / Max Value Settings

Interpolation Linear

RPN
Color ramp L <t 5

Label unit
suffix

Value Color Label

'mBp * HE

-0.314834

4

-0.18319622...

-0.05149844... -0.05714984444494404

0.08019933...

) o -
molle_| Equal Interval ~ E ‘Classes | 10

Classify @ = | E

Clip out of range values

w Color Rendering

Blending made | Mormal v 5 Roset
Brightness =~ o | [0 [#]| contrast me—1 a =
Saturation | o ‘.‘ | Grayscale DfF -
Hue Colorize ~ Strength | [100% |5

Style I Cancel || Apply | Help |

11. Y pesynbraTi BU OTpMMAa€eTe KapTy BifobpakeHH:A noiiB 3a iHgexcom NDVI 3a 24 cepnua
2020 p. Ha one BUHOrpasHuKa «Alma Valley».
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G *untitied Project - OG!S = B ¥
manwhﬂmmwmmmmmmm
NeenEy Bearenr PP;& BRI & ST D # X B M.

BQV.AMMB o 02l L ea mE s QOR A REN B X

DO1SE1 A4S
[ 0.107341333233323
W 0230298111111

12. 3a aHajori€ro pospaxyiiTe BereTalilfiHMI iHIEKC HAa TEPUTOPil0 BUHOrpagHuKa 3a 2017 p.
(masBitp map «NDVI_2017») y QGIS:

o 3aBaHTaXTe BiUOBifHI KaHamu (17151 BioopaxeHHs ingekcy NDVI) cynyTHMKOBOrO 3HIMKa
3a 25 cepnHs 2017 p. i3 cepsicy EO Browser;

o crBOpiTh map «NDVI_2017» y QGIS.

G "Untitec Praject - QG5 == a1 =
Froject Edit Wiew Laper Settegs Phgins Vecly Rate Datanase Web Mew SCP Pragesing Help

DEERRE (RrLrR PR BEES G -F -G ukIR-F W

BOVAMB 200G R ' cfAaME g =T QAR ARER B ¥

o i B Q,QQ
FemEE - A6 ODNEEED o
Browser =
GevTe

e
11" Samtial Sockmarks

¥ tind image
¥ OpenStrectiap

13. BisyanpHo nopisHaAtiTe aBa mapyu NDVI 3a 2020-11 Ta 2017 pp.

@ 3anuranns gra nepesipkn

[Tomipkyiite, yomy 3minmBcs iHgekc NDVI
Ha TT0/1AX KoMIaHil «Alma Valley»
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14. IMopiBusiite aBa mapu NDVI 3a 2020-it Ta 2017 pp. 3a gonomoroio Raster calculator (Pac-
MPOoBULL KATbKYNAMOP):

o Bigkpuiite iHcTpymMeHT Raster calculator (Pacmposuii kanvkynsgmop) Ha TaHeN MEHIO
(Bxnmazka Raster (Pacmp));

 Ha3BiTh Paitn «Compare» i BKaXKiTh IUIAX 30epekeHH MIapy NOPiBHAHHSA B IAIIKY «Sentinel»;

e ynomi ¢opMy/IM IpONMIIITH fiifo BifHiMaHHA 3HaYeHH: iHgexcy NDVI 2020 p. Big 2017 p.;

(3 Raster Calculator x
Raster Bands Result Layer E
NDVI_2020@1 Output layer @top\SentineﬁCompareD
NDVI_2017@1
Output format GeaTIFF v

Selected Layer Extent

X min 3746933.57191 ¥ ¥ max | 3756106.01530

.”.

Y

Y min 5594297.11694 .: Y max | 5598798.31599

|

Columns | 917 '¢ Rows | 450
Output CRS EPSG:3857 - WGS 84 [/ Pseud: —;“

| Add result to project

¥ Operators

+ x sgrt cos sin tan Iog_ll] [
. / 2 acos asin atan In )
" = = 1= o= == AND OR
abs min max

Raster Calculator Expression

| MDVI 2020@1" - "WDVI 2017@1"

Expression valid

Cancel Help

oy Tabmuui smicTy Oyae BioOpakaTycss CTBOpeHMIT Iap 3 pisHUI IOKa3HMKa 3a 0OpaHi aBa
POKI;

 3MiHITh KOTip Bifo6pakeHHs i3 ciporo Ha Konbopoumit. HamamTyiite map «compare», 1mo6
06aYNTV TEPUTOPIiI0 BUHOrpajHNKIB: Properties (Bnacmuseocmi) > Symbology (Cumeonika).

Ha manerni /11 BU3HaueHHs apaMeTpiB BUOEPiTh:

o Render type (Tun sisyanisauii) - Singleband pseudocolor (OdoHokananvHuii nce600KonbOPOBUTLL);
o Interpretation (Inmepnonauis konvopis) - Linear ([Ins 6e3nepepsroi wikanu Konvopis);

o Color ramp (Konvoposa eama) - Spectral;

o Classes (Knacu) - 5;

e Mode (Memoo) - Quantile (KBanTtuns).
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Q Layer Properties - Compare | Symbology *

rs
w Band Rendering
RenderSage 'Singleband pseudecolor =
-
w Band Band 1 (Gray) |
L Min -0.76515 Max 10.636203
l_ﬂ P Min / Max Value Settings
u Interpelation | Linear -
v Color ramp . i
& — -
Label unit .
=) suffix
n. Value Color Label =2
= -0.76514953... . -0.765149533748627
-0.12192875... -0.121928752243519
-0.06447330... -0.0644733011722565

-0.00141244...

SISO |

3
{

Clip out of range values

w Color Rendering

Blending mode | Hormal - | | ¥ Reset
Brightness — | o |2 | Contrast oo | 0 ==
Saturation — EI 3 | Grayscale Off >
Hue Colorize ~ Strength ) 100% -

Style = Cancel Apply Help

Orxe, My 3Harmm pisHuuio mapis NDVI_20 ta NDVI_17. Ha orpuMmasniiil yHacmifiok 1jboro
KapTi 4epBOHMM IIOKa3aHO Teputopii, e inpgekc Beretarnii y 2020 p. 6yB MeHummit, HX y 2017 p.,
a CMHIM KolbopoM - HaBIaky (iHgekc Beretarii y 2020-my 6yB 6ibumM, HX y 2017 p.).
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higine Wector Fastes Databoce: Wed  Mesh SCP. Progessing Help

B B Be @l 2E 2@ 23

v 104 — \
& Geotackage \
# Saatialite .
’

¥ sind image
& OpenStrestMap
¥ tonosapm
& o

OTxe, Ha OfHOMY 11 TOMY caMoMy Ioni KoMmaHuii «Alma Valley» 3 kpanenrpHUM NONMMBOM IIPOTSA-
IOM TPbOX POKIiB CIIOCTEPIraeMo pisHi TeHAeHil mopo 3Minm ingexkcy NDVIL

@ 3anuranus pua nepesipku

Cdopmymwoiite rinotesy, yomy NDVI Ha op-
HOMY ¥ TOMY CaMOMY II0/1i B IIiBHI4HiN YaCTMH] 32
TPU POKY 3MEHILINBCH, @ B IiBIEHHIl 30i/1bmmBCA
(migkaska: Bifmoigp mrykaiite Ha Google Earth,
a came - B ICTOPMYHMX PAJax 3HIMKIB Ha L0 Te-
pUTOpiI0)

3a HIVDKYE€HABECHM QR-KO]IOM B MOJKXETE ITIOJNBUTNCA Bineo BIMKOHAaHHA HpaKTM‘IHOI.
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6. BoagHi iIHOeKRCH O)IA BUABJICHHSA OMHAMIKY BOOHUX
Ta BOOHO-00JIOTHMX 06’€KTiB

6.1. Jocnig>keHHA 3MiHM rigpoOJIOriYHOr0 pe>kKuMy
BonpgapiBcekoro 6osiora

Curyania

Ha ITomicci cioctepiraerbes rmob6anbHe 3HEBOSHEHHS PETiOHY, HacaMIlepel CIpUYIHeHe IIPOBe-
[IEHOI0 Y MUHY/IOMY Me/tiopalii€lo (IMpoKoMacITabHIM OCYIIYBaHHAM OOJIT) Ta Cy4aCHUM MacIl-
TaOHUM 3HeNTicHeHHAM TepuTopii. HaBecHi 2020 p. nopanycs wie i1 Benuki moxxexi. bonora Iomices
€ HaJI3BMYAITHO BYX/IMBUM JKEPE/IOM BOJZHOCTI YKPAiHCbKMX pidoK. Yepes sHUIEHHA OOIT Hai
PiYKM IIepecuxaroTh, a KIiMaT 3MiHIOETbCA. Yiiepuie 3a 120 pokiB YKpaiHa onuHMIACA B CUTYallil,
KOJIM Ha OiIBIIOCTI PiYOK CHOCTEPIiraeThCsl TaKa HU3bKa BOAHICTD. [I[pMYMHOI0 I[bOTO € aHOMaJIbHI
TeMIlepaTypHi ABKIa oceHi Ta 3umu 2019-2020 pp.!

3aBgaHHA
Hocniputy 3miam rigponoriynoro pexxumy bonpapiBcpkoro 6onora HaBechi 2018-ro i 2020 p.

AIropuTM BUKOHAHHA 3aBJAHHA:

1. 3aBaHTaXWUTHU CYIyTHUKOBI 3HIMKM 3a 8 kBiTHA 2018 p. i 5 kBiTHA 2020 p. 3 TYII-AMCKa A60
caMocTiitHO — i3 cepicy EO Browser.

2. CTBOpUTY CHHTe30BaHe CYIIyTHIKOBE 300pa>KeHHs Y IITYYHNX KOJIbOPax 3a Iii AaTM.

3. Pospaxysatu ingekc Bonorocti MNDWI mist o60x sHiMkiB Sentinel-2.

4. BisyamisyBaTy pisHMIXO MK ricTorpamMaMiu pO3IIOAiNy 3BOMOKEHOCTI I'PyHTY Ha boHpapis-
CbKOMY 00710Ti 32 I1i faTM.

5. [libpary moporosi sHadenHss MNDWI i cTBOpuTY KapTy 3BOZIOXKEHOCTI TepuTOpii 60710Ta 3a [1Ba POKIL.

IToxpokoBa iHCTPpyKIia

1. 3aBaHTa)XTe CynyTHMKOBI 3HiMKM Sentinel-2a 3a 8 kBiTHA 2018 p. i 5 kBiTHA 2020 p. Ha TepUTO-
pito bonpmapiscbkoro 6omnota (6ins cemmma Orpoxu Kosenernpkoro paitony Yepniricbkoi o6macti)
3a MOKIMKaHHAM: https://drive.google.com/drive/folders/INfwGVGXwfyGtMMLImMYV Tslaeytx
RURI?fbclid=IwAR1omaWbqTcl TSRg-jIkP6cAmXRNRM22C1-ng-9fwu0Md3nXIvA Acr6btus.

2. OrpumaHnit apxis motrpi6bHo posapxiByBaru. KaHami CynmyTHMKOBOTO 3HiMKa MOXKHA 3HATH
y BHYTpiuHix ¢aitnax apxisy, Bigkpusum nmanku GRANULE ta IMG_DATA.

3. Bigkpuitre nmporpamy QGIS Desktop 3.10.4 i cTBOpiTbH HOBMII IPOEKT.

4. CrioyaTKy BMKOHA€MO CMHTe3 KaHasiB 1/d 3HiMKa Sentinel-2a 3a 8 xBitHa 2018 p. Ina Toro
1100 BUKOHATY CUHTe3 KaHaIiB, TOOTO 3’€HATV YOPHO-0i/li KaHa/IM CYITyTHUKOBOTO 3HIMKa B OfIHe
KOJIbOPOBe 300paKeHH s, ITIOTPIOHO HATUCHYTY Y BEpXHbOMY MeHI0 Ha Raster (Pacmp), posropHy Tt
BKIanKy Miscellaneous (Pisue) > Merge (3numms).

Database Web Mesh MMOGIS Progessing Help

| ey " =

| " Raster Calculator... [m = . - O
Align Rasters...
Analysis

Projections L4

¥ puild Virtual Raster...

Extraction » | W Raster Information...

Conversion

w Build Overviews (Pyramids)..
E= Tile Index...

' URL: https://greenpost.press/news/osushennya-bolit-nam-shhe-dobryache-gyknetsya-ekspert-i2447
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Binkpuerbcs BiKHO 11 CMHTe3y KaHAIB, y AKoMy Tpeba B psanky Input Layers (Bxioni wiapu)
BKa3aTyl KaHa/M, sIKi B XodeTe 00’ efHaTy. I/ I[bOro MOTPiOHO HATUCHYTU HA iKOHKY |--| TIOpsAL
3 psapkoM Input Layers (Bxioni wapu), y Bikui Multiple selection (Mnoxcunna éubipka) HAaTUCHY TH
Ha Add files ([Jooamu ¢aiinu) i 3HaiTU ManKy, fe 36epexxeHi KaHaMM 3HIMKa, i BUOpaTy moTpiOHi
KaHa/IN.

5. CTBOpPMMO CMHTe30BaHe CyIlyTHUKOBE 300pa)KeHH: B LITYYHNX KOJIbOPAX, BUKOPUCTOBYIOYN
kaHay B12, B8, B4 (1151 koM6iHa1lis1 ;orioMoyke 064N Ty, CKiIbKY BOAM € B POC/IMHAX Ta IPYHTI, 60
BOJa Bifobpaxaerbcs B jopxxuHi xBuwi SWIR). Bubparu oppasy Tpu kaHam MOXHa, YTPUMYH0YN
xaBimmy «Shift» a6o «Ctrl» Ha xmasiaTypi. ITicna nporo noTpi6bHo HatucHy ™ Ha Open (Biokpumu,),
i Bubpani 300pakeHHs 3aBaHTaXXaTbcs y BikHo Multiple selection (MHoxcunna subipxa). Baxxnuso
BUOpaTy KaHa/mu caMe B Takii nmocmigosHocTi: R (B12 - SWIR), G (B8 - NIR) Ta B (B4 - red). Tomy
HOTPiOHO MepeTATHYTH KaHa/IM TaK, {00 BOHM BifoOpaxamica y nocnigosHocti B12, B8, B4, i na-
TucHy ™! OK.

i~ _ |

Farameters Log

Input layers

3 elements selected | @ Multiple selection X

Stk peeudocoln bl it st dver T35UQS_20200405T090549J812,p2 || select Al
ace each input file into a separate band T35U05_20200405T090549BO8jp2 | ;
i T35UQS_20200405T090549 JB04 jp2 || Clear Seledtion

I | Toggle Selection

put data type

Float32

P Advanced parameters Add F'rle_[_s_)_..,
Merged Add Directary...
|T:/Diser/Dokument/Man_2020_dzz/Wetland2020/dzz/SA_20200405_com.tif oK | 1’

| v | Open output file after running algorithm P ; Cancal

GDAL/OGR console call

python3 -m gdal_merge -separate -ot Float32 -of GTiff -o T:/Diser/Dokument/Man_2020_dzz/Wetland2020/dzz/SA_20200405_com.tif —optfile C:
\Users\User\AppData\Local\Temp/processing_509bf8edfiaf472490dfd46991b9380d/a692240c3124444b839408817949bd%/mergeInputFiles.tdt

i 0% || cancel

|Run as Batch Process... Close Help

Y pesynbrati y BikHi Merge (3numms) B psapky Input layers (Bxioni wiapu) Bino6pasuTbcs Kinb-
KicTh BUOpaHMX KaHajiB (Tobto Tpu). [ani norpibHO moctaButy BigMiTKy mopsp 3 psapkom Place
each input file into a separate band (36epezmu Koxcer 6xiOHuti gaiin Ak okpemuii kanan), a 6ins
panka Merged (Cunme3osanuii) HATUCHYTY Ha iKOHKY | --| 1 Bubpatu Save to file (36epeemu y aiin),
3HAVITY IIIAX [0 TAIKY, AaTy Ha3By ¢ainy i HatucHyT! Run (Sanycmumu).

Haseu ¢atinie xpawe dasamu namuncokumuy nimepamu. Kupunuus ne 3aemou
KOPEKMHO 34UMYEMbC NPOPAMAMU.

TakyM 4MHOM MM OTPMMAEMO CMHTE30BaHMII CYIIyTHUKOBMII 3HIMOK 3a 8 kBiTHA 2018 p. OHak
JUIS1 TOTO, 11106 BUKOHATY TOPIiBHS/IBHUI aHasIi3, HEOOXiIHO IPOPOOUTH BiTIOBIAHMIT AITOPUTM Aiil
i1 IBOX JIaT 3HIMKIiB, fIKi BY ITOIIEPEHBO 3aBaHTAXXI/IN B apXiBi. OTOXX OBTOPITH yCi BUIIleONNca-
Hi [Iil 1714 HACTYIIHOTO CYIIyTHMKOBOI'O 3HiMKa 3a 5 KBiTHA 2020 p.
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Browser CERN
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" spatial Bockmarks
&1 Home
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*
f
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»

Cam

f GeoPackage
’ Spatialite
W rostals
B wmssal
@ Oracle =

—

L Type to locate (CUHK) Cosedinate 780698,5602808 | Scole 1828200 = | g Magaifier| 100% 5 Rotation |0.0° |3 V| Render @@ prsGiazeas @R

SIxmo BM yce 3po6wIM MpaBUIbHO, TO HA eKpaHi BiToOpasuTbCA BEMVKWI 3HIMOK, Ha SKOMY
MO>KHa posmisHat KuiBcbke BopocxoBuile 3 niBoro 60ky i piuky JlecHa mo nentpy. Came Mix
HUMM (BepXiB’sM BopocxoBuia Ta JlecHow) i posramosane bongapiBcbke 60m0T0. CMHIM KOIBO-
poM Y 1iit KoMbiHaLii kKaHa/IiB Bi0OpaXkaeTbcsA BOJA, 3€/IEHNUM — JIiC, CBIT/IO-KOPUYHEBUM, POXKe-
BUM — BiJKpUTi MOBEPXHI: IO/, BUPYOKY, TYKH.

@ 3anuranna gua nepesipku

[TopmBiThbCca yBaXkHille Ha 3amaBy
Hecun HaBmpotu BonpapiBchkoro 6o0mo-
Ta, a TAaKOX BHUIIE 1 HIDKYE 3a TeYi€r y
2020 p. Ak Bu BBa)kaeTe, 4OMy BOHA Ma€
¢dbparmMeHTapHi TeMHi JUIAHKY i 3 4uM 1ie
noB’s13aHo? Hanmumite npo 1e

PospuBiTbca BEpXHIO CXifiHY YacCTUMHY
3HiMKa 3a 2018 p. i HaNMIIITh, HA AKI TUIIN
3eMeJib BIIVBAE TOBHOBOHMI BECHSIHUI
nepiop. Sk BM rajaere, 4M OFHAKOBUIL
BIUIMB M€ 1A BOJA /1A IPUPOJHMX i Ci/lb-
CbKOTOCIIOAAPChKUX TaHAmadTiB?

Hab6nusbrecs no bonpapiBcbkoro 60moTa i HOpiBHANTE Bi3ya/IbHO JIOTO BUIVIAJ Ha JBOX CYIYT-
HMKOBUX 3HIMKax 3a 2018-111 2020 pp.
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G} *Untitled Project - QGIS - O x
Project Edit Miew Layer Settings Plugins Vector Raster Database Webh Mesh Processing Help
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Browser = i) ; ®
LaeTmo

77 Favorites <

" Spatial Bookmarks

[ Home

i s

CIEa
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QI'J GeoPackage

f Spatialite e

Layers @

o wm T -d RO
o SA 20180408 com

v 3" SA 20200405 com | |

v T T YTET T Y VT

4 Typa to locate (CErl+l) i 7e5012,5674605 Y e[1:100826 ~ | @ r 100% 22 (oor |2V Render Erseazers @

ITopiBHABILINM Bisya/IbHO Lii 1B 3HIMKY, BY OYEBUIHO MOXKeTe 3pOOUTI BUCHOBOK, 1110 3BOJIOXKe-
HicTb 60710Ta B HaBeeHi POKM CYTTEBO Pi3HUTbHCH.

6. Pospaxynoxk inpexcy Bomorocti MNDWI gt fBox 3niMkiB Sentinel-2.

Modified Normalized Difference Water Index (MNDWI) - HopmoBaHuuit audepeHiiiioBaHmii
IHJIEKC BOJIOTOCTI, AKMIT BUKOPUCTOBYIOTH /I MOHITOPMHIY IIOCYXM Ta BUJIJIEHHA BIIKPUTOL BOJ.
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Dopmyna iHZEKCY BOTOTOCTi:

MNDWI=(Green-SWIR)/(Green+SWIR)

me: Green — 3eneHa cmyra gianazony; SWIR - cepenus inppauepBona.

Ina Sentinel-2 popmynra MNDWI matyme Taxuit Burnag: (B3-B11)/(B3+B11).

CroyaTKy fofaiite O MPOEKTy HeoOXinHi kaHamu 3 i 11 3i 3HiMKa 3a 2018 p. IIIBuzKO 116 MOXKHa
3po6uTH, IIPOCTO MepeTATHYBIIN iX 3 BikHa IIpoBifjHUKa y BifnosigHe BikHO Layers (Illapu) QGIS.
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Ilari cKopucTaEMOCS Ka/lIbKy/IATOPOM PacTpiB, /I LIbOTO B TOJIOBHOMY MEHIO HaM HOTPiOHO Bif-
Kputu BKajKy Raster (Pacmp) > Raster Calculator (Pacmposuii kanvkynamop).

Analysis
Projections ]
Miscellaneous
Extraction

Conversion

Y BignosigHomy noni BikHa Raster Calculator (Pacmposuii kanvkynamop) NOTpiOHO BIMCATH
dopmyny (Green-SWIR)/(Green+SWIR), ne Green i SWIR - 1e kaHamy, siki BUOMPAEMO 3 MEHIO
Yy BEPXHill 4aCTMHI BiIKHa pacTpOBOIO Ka/JIbKy/ATOpA.

Tenep mo>xemo mpocto BrmcyBatu ¢opmyny pospaxynky MNDWTI B Raster Calculator (Pac-
Mpo6uULl KANbKYAAMOp), MiACTABIAI0YY 3HAYCHHS KaHaIiB:

(Band3-Band11)/(Band3+Band11)

[lns mouatky y Bigkpuromy pianoroBomy BikHi Raster Calculator (Pacmposuii kanvkynsmop)
notpibHo BubOpatyt 3 MeHIo Raster Bands (Pacmposi wiapu) y BepxHiil yacTuHi BiKHa BiJIIOBifHI
KaHa/mM, cKopucraruca Bignosigaumu Operators (Knonkamu onepamopa) nns Bub6opy CUMBOJIIB
dopmymu —, +, /. lllo6 fomaBary mapy y BikHO Bupasy, MOTPiOHO /1BiUi HATUCHYTY Ha HEOOXiTHUI
1Iap JIiBOXO K/IaBillIer0 MUIIIL.
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Haseu xauanie y #xo0Homy pasi He nompibHo enucysamu 3 K1asiamypu, OCKinoku
dopmyna He cnpayoe.

Maiite Ha yBasi, mo kHonka OK y HVDKHIl YaCTVHI KaZIbKYIATOpa He Oy/ie aKTUBHA JOTY, JOKYU BI
He 3ajiacTe iM’s1 i He BKakeTe Micile posTauryBanus Output layer (Buxionuii wiap). Bubepits HeoOxif-
HY ITAIIKY, HATUCHYBIUN | - |, | HAMIITh Ha3BY BUXiJHOTO 1Iapy, Hanpukmag: «MNDWI_08_04_2018.
tif», me undpu o3navarTH JaTy 3HiMKa.

AKkuio y 6ac panmom He cnpaubosye 3bepexceHHs Paiiny, mo yHukatime 6 wigxax
ma imeHax Paiinie KUPUIUMHUX CUMBOTII6 i NPoOinie.

Q- i Proje
% S " == = i -
| : 0 b Lo LN e s 0 R i
| VAW A ) = = R 2l H :
e b B o R G Raster Calculator x |
W
& - Raster Bands Result Layer |
e
Browser aE 54_201B0408_coma@ 1 Qutput loyer |FAMMEWT_DB_4_2018:F
L o A SA_20180408_com@2 -
a REeTY=®e A 20180408 com@3 Twtput farmat | GeaTFF -
¥ Lo Fvorites 2 SA4_20200405_coma i Solocad Layar Extant
E 3 Spatial Bookmarks SA_20200405_comi@2
b [ Hame snnens Xmin 30000000000 3 Xmex 40980000000 |+
% [ DOa T35S I01A0A0RTOES601 BO3ET ¥min | 339020000000 3 ¥max 370000000000 %
v BN T36LIUB_20180408TOR5601_B11E1 _
e LR . Golumns | 3490 $ Rows 390 &
b v [} 6N = Qutput CRS |EPSG:32636 - WS 84 f U v | R
'5, = |Layers BE ;
v 3 S ! Add rasult o projact
{Fd g ¢ ¢ B
= v I T36UUB 20180408T0]
@ Wo w Operators
B A
Wi 5570 + sqrt cos =n tan legio {
\f | Rl = T36UUB_20180408T0!
i | B i awos agn atan || In 1
4784 = & | I - S AND DR
+ 2" SA 20180408 com = - - = L g
¥ " SA 20200405 _com i ozl o
Raster Calculator Expression
{ "T3IEUUE_201804087085501_BO3EL" - "TIGUUE_ZULA040ATOESE01_BLISEL" | / [
"136UUB_20180408T085601 BOFAL" + "rIEmUS_20180408T0A5E01_B1TE1" ) |
Expression valid i )
m Cancal Help
1 L3
Coordnote| 14307,5676413 | Seale 10105083 = | @ Maguifier 100% |3 Romton (000 3| o Render Srerscozeis W@

Teniep noBTOPITH YCi Wi Al st 3HIMKa 3a 2020 p., {06 OTPUMATH aHAJIOTIYHMII iH/IEKC 3BOJIO-
»KeHOoCTi 3a 2020 p. 3pobuBIIN 06PaXyHOK Y PacTPOBOMY KaJIbKY/IATOPI, BU Ma€ETe OTPUMATH JIBA
inyexcy Bomorocti Ha Teputopito bonpapiBcbkoro 6onora 3a 8 kBitHaA 2018 p. i 5 kBiTHA 2020 .,
AKi aBTOMaTVYHO BiJKPMIOTbCS Y BAIIOMY IIPOEKTI Y BUITIAi YOPHO-61/IMX pacTpiB 3i 3HaUCHHAMU
B Jlialla3oHi opieHTOBHO Bif 1 1o -1.

Ilani moTpibHO Bifpasy obpisaTy oTpuMaHi iHeKCHI 300pakeHHs 110 MeXXaxX KapTorpagiyHoro
BikHa, 106 mporpama He 06po6ssa 3aiiBi 06macTi 3HiIMKa i He OymyBasa pO3TATHYTY TiCTOTpamy.
Ina nporo posmictite boHmapiBcbke 60/I0TO IO LIEHTPY eKpaHa I HATUCHITD IIPAaBOIO0 K/IABillero
MUII Ha iHIEKC 3BOJIOXKEHOCTI B IPOEKTI 1 BUOEpiTh 3 KOHTeKCTHOTO MeHIo Export (Excnopm) >
Save As (36epeemu sik).
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(2 “Untitled Prject - QGIS = B
Project Edit Miew Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

NeEARR% (2L RI PPRAABLED B-© @ 6-E-o-§ -
‘!@\/‘”f“ E‘ . v =g & > @ e ﬂ

Browser i 4
HayTmTo
‘[ Favorites =
r I® Spatial Bookmarks
v [& Home 7 Zoom to Layer
r E3ey ; p
v CJEA 2 Shaw in Overview
IR Copy Layer
[ Rename Layer
FoERHY i Zoom to Native Resolution (100%)
r 1A "
» T Stretch Using Current Extent
& GeoPackage L Duplicate Layer
,_g‘ Spatialite [l Remove Layer...
W posiGis T—
P mssal Neto P
@ Oracle Change Dats Source...
@ o2 Set Layer Scale Visibility...
b A L AIKAC ARATE
Layers SetCRS
< i & Y * Save As..

Styles Save as Layer Definition File...
Save as QGIS Layer Style File...

™ 54 20715044

4 Properties...
= MNDWI 08 C2°C0he

0.249091

~ |V 2 MNDWI 05 04 2020
W -

1

Type to locate (Crrl 4 ordine| 758087,5671175 | ¢ 177401 | g sanif 100% &| tahi (22 2| | Render 85 Ersc 32635

Q.
Y BikHi 151 30epexxeHHs pacTpa 6ins psinka File Name (Hassa ¢atiny) noTpibHO HaTHCHYTI Ha
iKoHKY | - | i BKas3aTu MUISAX IO MANKM, fie Oy/e 36epiratucs 300paXkeHHsI, a TAKOX 110T0 Ha3BY.

Hiokue B 6moui Extent (O6nacmo nokpumms) subpat Map Canvas Extent (O6nacmv kapmo-
epagiunoeo sixna) i HaTucHYTH OK.

() Save Raster Layer as... bt
Output mode (@) Raw data | Rendered image
Format GeoTIFF v Create VRT
File name kument|Man_2020_dzz\Wetland20204dzz\MNDWI_05_04_2020_clip.tif €% |
Layer name
fots EPSG:32635 - WGS 84 / UTM zone 35N - ||
S — ey
-
v Extent (current: map view) [
Morth S5682270.1445
West |740460.8600 East |779630.2098
South S660021.0115
Current Layer Extent | Calculate from Layer ~ Map Canvas Extent :
V| Add saved file to map 0K | Cancel ||  Help

AKuio y 8ac 3HIMKU MAomp 2e0epagpiury npoekuit 6 pisHux 3oHax (y Hauomy eu-
naoxy 3Himox 3a 5 keimus 2020 p. mae npoexkyito WGS 84 zona 35N, a 3nimoxk 3a 8 keimus 2018 p. -
WGS 84 zona 36N), mo nio uac upisanus 300paxceHHs no pobouomy 8ikHy HeoOXiOHO npuceoimu
momy 3HIMKY, 30HA K020 BI0PI3HAEMbCA 8i0 30HU POOOU020 NPOEKMY, AHANO2IUHY 30HY — iHAKUe
300paseHHs HA 6UnA0 6y0e NOBEPHYMUM.
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35!'—; AgEGE
ject Edit Y L Setfingy P D fich b e
DRz Q22 RI PP BLEQ @0 -E-5-0 % Z M-
aeVv. 4w B - 5l G ® el H
B
Browser ]
ierYto @ 5ave Raste: (&} Coordinate Reference Systern Selactor x

17 Favorites.
b " Spatial Bockmarks | DUPUmode ®) Rowdatm  Randsred image i
» [ Home Farmat | GeaTFF = Crests VAT Recently Used Coordinate Reference Systems
N i = Coardinate Reference System Authority 1)
. File name  ument\Man_2020_tzz \Wetiond2020\dzziMHEW_08_04_2018_dip.of @ WES 84 f LTM zane 35N £95322635
" Laysr nama |
: CRS | EFSC:33636 - WES B4 { UTM zona 3o0 *
* ! w Extent (current: byer) ]
. j i
& GeoPackage T E—— Predofined Conndinate Reforonco Systoms Hide deprecated CRSs
# spatialite et [ont00.0000 e Coardinate Reference Syste Authority 1D &
& rostcis 1 EPSGIZT
P mssaL Soath |5500200.0000
@ Oracle e 2
B ez | Current Layer Extent | | Calcudste from Layer | Map Cemas Extent
Layers . WSS DA £ LITHE e TRE

| Add svad file to map ak Cancel || Help

YASTYH-a A WGS 84 | UTM zone 350
* o B MNDWI D8 04 2018 wWKT
¥ TTNCU o S020 eNp “Wea B4/ UM zone 33
. B MNDWI 0504 2020 L

Coordinate| 76as0z,5677433 | Scale 171400 = gy Magnifier 100% % Rowtips 00% 3| o mander & poogiaoeis @

[IJo6 mepeBipuTH, YV MPABUIBHO MU HOpPAXyBajM iH/IEKC, MOXXeMo Binkputu Properties (Bna-
cmuséocmi) ctBoperoro mapy MNDWI, HatucHyBIIM paBolo KIaBilieo MUIIi Ha HbOTO, i repeit-
™ y BKnaaky Histogram (I'icmozpama). Bknanxa, sika BigKkpuiacs, clio4aTky Oyne 6e3 ricrorpamin.
Hawm notpi6Ho 1i o6uncnnty, HatucHysum kHonky Compute histogram (O6uucnumu zicmozpamy).

= P Y & o= T Gl e M @ e ==
DmRGRE B 88 E B a bR @ Layer Praperties - MNOWI_05_04_2020_clip | Histagram %
eSS, AR B - - = : :
Sl 1000
Browser (@ il
Zerxe |
Favorites 4~ Zoom 1o Layer &00 |
» Y Spatial Bookmarks 99 o in Overview ]
» [ Home 3 :
C BT
A b 600 -
1 EN Repame Layer
I By 2 Zoom to Matve Resolution {100%) 4
G =
Streten L Exte
H Stre1d ing Cuerent 1L 2004
S Lo Duplicate Laver
B B 2 [ Bemove Layer...
@ -:eeffx!age Maoe to Togn 200 -
A Spatialite
P rosGis Change Data Source... ]
Layers Set Layer Scale Visipility..
o XwT «~ 3 20 Set CRS o : ! : \ : .
0 200 400 600 800 1000
= ¥ ¥ MNDWI 0B 04 2018 Export )
I 050020 .
0775862 .
| o Cancel spply || Hel
|
Typs 1o |ocata {Ceri+ 1 legend etrien s Coordiate 7561725558032 (N Scoke 184407 = | & Magnilier 100% 2 Robstion |0.0° +| v Rendor @ ppopingas @

SIK10 3HaYeHH: IIKCeiB y pOo3paxoBaHill ricTorpami po3TallOBYETbCA MK 3HAY€HHAMN Bif, -1
mo 1, a B HamoMy BUIafIKy — Ha Teputopii bongapiscpkoro 6oora — Bix -0,64 1o 0,61 To Baur miz-
paxyHok 0yB nmpaBuabHMiL. 11]o 6inbiie 3Bo/I0XKeHA TepUTOPis, TO Oinbllle 3HAYEHD, OMVDKYMX 710 +1.
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Jrowser 3000
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d 1
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» ] \ )-"' "bl
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» ] | bt \
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@ GeoPackage Legend ] \
£ Spatialite . I|
Py L f
W Postsis U : ; . T T T
0.6 0.4 -0.2 i 0.2 0.4 0.6
_ayers 5
Y D Pixel Value
B Band 1
- ¥ MNDWI 08 04 2018
W -0e00201 @ prafejactions,
0775862 ) ]
=) w MNDWI 05 04 2020 Set min/max style for Band 1
-0EA26T Min 64267 &y
0.616803 o
Max 0.615683 o
Styla = | 0K | Cancel Apphy Halp
L Type L lacate (Tt oK) | Ll=gend entries Coordinzte 35_5531_:5_559314":% Seale 184497 & Magnifier 100% |+ Rotaton [0.0° s

% [V Render ¥ prsGiazess

@

36epexxiTh OTpMMaHi ricTorpaMu i MOPiBHAHHSA co0i Ha KOMIT'I0Tep, HaTUCHYBIIN Save plot
(36epeemu zicmozpamy).

Raster Histogram

Raster Histogram
2000 3000
! h
ﬂf f g I'L
{ 2500 Ii
] | ] !
1500 li‘ ! H
] Mﬂjﬂ ' 2000 ] H
- ' = |
g ‘ﬂ ? g B
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g ‘ 13 ol W
2 | } g . /
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1 | ] [ [ |
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1’1"# | 1
.rqu i ; lk.
0 s e 0t ‘ . ‘ . ‘
06 04 02 0 | oo 04 os 0.6 0.4 0.2 0 0.2 0.4 0.6
Pixel Value Pixel Value
mBand 1 W Band 1
2018 p. 2020 p.

@ 3anuTaHHA /1 NepeBipKu

[TopiBHAITE [1Bi ricTOrpamMu po3IOAiNy 3BOJIO-

YKEHOCT] IPYHTY i1 OIMIIITD, AKY BU 6aumrTe MiX
HVIMY Pi3HUIIIO

7. Jo6ip noporosux snasenb MNDWI i cTBopeHH: kapT 3BonoxkeHOCTi BoHmapiBcpkoro 6omora.
[ TOro 1106 TOKa3aTy KOJIbOPOBY KapTY 3BOIO>KEHOCTi 60/10Ta, HeOOXiTHO BUKOHATY HU3KY Hiil.
J1st gocTymy 1o iHCTPYMEHTIB Ha/laIlITyBaHHS BifoOpakeHHs pacTpa NOTPiOHO MpaBoo KIaBilero
MIIIi HATVCHYTY Ha OTPMMAaHMIA iHJEKC BONIOroCTi crioyaTky 3a 2018 p. - «MNDWI_08_04_2018_
clip.tif» y Tabmmui smMicTy mpoekTy 7 06paTi 3 BUIIAZHOTO MeHIo TyHKT Properties (Bnacmusocmi),
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nicna 4oro y BikHi Layer Properties (Bnacmueocmi wiapy), o 3’siBUIOCS, epeiiTy Ha BKIALKY
Symbology (Cumeonika) it obpatu meton Bigobopaxenus Singleband pseudocolor (Odnoxanano-
Huil ncesdoxonvoposuii). Lleit MeToy fa€ 3MOry 3rpynyBaTy IIiKcesi B 3a/laHy KilIbKiCTb KiTaciB 3
MO>X/IVBICTIO 3MiHIOBAaTV TPAHMYHI 3HAYeHH:A KOXKHOTO Kiacy. [lani norpioHo obparu Interpolation
(Inmepnonauyis) — Discrete ([Juckpemna wixana), a Takox aminutu Color ramp (Konvoposa eama)
JUIS TOTO, 1100 KapTa iH/leKCy Majia TaKuil BUITIAM, IKUil HaM noTpi6Ho. [Tpononyemo Bam BubpaTn
BifTiHKM Bif 6/makuTHOTO N0 cuHbOro (Blues).

Y Tabmuii, sika BitoOpa3uThCs Ha HIDKYE HA CTOPIHIIL, € TPU KOTOHKIL:

Value (3Hauents) — TyT BKa3yeTbCS BEpXHS MeXXa Jjialla3oHy;

Color (Konip), ie MO>xHa Bpy4HY #ibpaty Kosip fianasony;

Label (Hassa) — TeKCTOBMIT PAAOK, e MOXKHA Iifnucary undposi Mexi gianmasony abo 3poburtn
KOPOTKUI TEKCTOBUII OINC.

Buxopucrosytoun kuonky Classify (Knacugixysamu), samyctits knacudikanito s pacrpa. Tyt
TaKOXX MOXKHA 3MIHMUTH KinbKicTb KaciB Classes (Knacu) (B HamoMy BUIAAKy ix Tpu) i giamasos,
SIKMIT BOHU OXOIUTIOIOTb, AiOpaBiiy 3HaueHHs Value (3Hauenns), sike Haiikpalle BioOpakae Kiacu,
SIK1 MU BUJISIEMO.

Axuo yugpa 6ins nanucy Classes (Knacu) ne niodaemocs pedazysanHio, mo 3mi-
Himv Mode (Memod) 3 Continuous (besnepepenuii) na Equal Interval (Pienuii inmepean) i éxa-
HIMb MPU KJACU.

o T, A4 = 1 oo d5 e~ oot

o 1 T EatmeE Tlaiis Vetia Toaster - PeaaHace " wab: e acessing Heln | G Layer Properties - MNDWI_08_04_2018_clip | Symbalogy '8
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|V [

Py - Band Band 1 (Gry) - |
Browser ] J’ @ Min -0.600201 M 0.775862
Qey=o W of B Min | Max Value Settings

i1 Favorites e & 2 i . -
1" Spatial Boockmarks " . s i :
& Home Ty & - Color ramp —— —l'
LGy % Label unit
(18 B 2 ) e !

Value <= Calor Label

B f{‘ T2 Shew in Overview
(S i)
B i Copy Layer

b

v

v

13

vy O 12 Zoom ta Layer
b

b 0147573300
3

v

s RE Y Rename Layer
; . 0.31414433., 4757333333
f; GeoPackage i Zoom to Native Resolution (100%)
Spatiakite =
retoh L Exten

& roscis £ . Stretch Using Current Extent it oo

- = L Duplicate Layer
Layers mE |
o 4 wT - 0O L& Remave Layer...

= Move to Tap
E{: .0.11'75?'33§33g33§3' Change Data Source..,

BB -0.147573333333333 - 0.31474

Modk_ Equal Intaral . | Clacsas 3 |2

et 7 Scale Visibility... a || = y = |
W - 0314144233333233 = Fa assty || w0 || &
= W 3 MNDWI_05_04 2020 clip SetCR3 ik OF e v
W 052267 Export
0616683 it - 3. v Color Rendering
Froperties... L <
- iy Syle v “b Concel || Apply || Help
4 o (3 : . :
L Type ba lacabs {ChlH) 1legend entries| Coordinate 755475,5669594 | Scale 1:84497 = | @ Magnifier| L00% 12| Rotation [0.0° 3V Render @ prscinzess @ "

Jlani Ha/mamTyeMo fiarasoH I Cylli i 3SMiHMMO J10T0 KOJIip Ha CBIT/IO-3€e1eHuit. [Ind 3sMinn 3Ha-
YeHb MepIIoro fAiaa3oHy BPy4YHY /iBi4i HATMCHITB /iBOI0 Ki1aBinieto Mumii Ha roje Value i Hannurith
3HavyeHHA -0,12, a npyruii 6yze 0,24. OToxe, BY 3MiHIOETe IIepEBaYKHO JIMIIIE BEPXHIO MEXY MiX Iep-
VM 1 ZPYTUM K/IacOM, a BCi iHIIi moporu Mo>kHa 3anmuinty 6e3 3miH. OCHOBHa MifiKasKa: OpieH-
TyiiTecs, 1106 Oy/I0 Tpy KIacy: NepImnii — Ije IIPOCTO CYIIa, APYTUl — 3BO/IOXKeHa YacTiHa 6ooTa
i TpeTiit - BiIKpuTa BOfa.

142



‘Value <=

Color

-0.12

0.24

inf

-01

2-0.236606

> (.236606

Tenep 3MiHiTh KOMip JyIs1 K/1acy cyii 3 6/TaKMTHOTO Ha 3eJIeHMIT: HATUCHITh MUIIEI0 Ha O/IaKuT-
HUI1 KOJip MepIIoro Kiacy, it y Bac 3’saBuThcA BunagHe BikHo Change Color (3minumu xonip), B
SIKOMY BY MOXKeTe BIOpaTy 3pyIHmit 1j1s1 cebe Komip BioOpaxeHHs (Y IIbOMY BUIIAJKY — 3€/ICHNI).

G Layer Properties - MNDWI_08_04_2018_clip | Symbology
E

w Band Rendering
Render type | Singleband pseudocolor =

Band Band 1 (Gray)

Min -0.12

b Min / Max Value Settings

Interpolation
Colar ramgp |
Label unit

suffie \

@ Change Color

j' -

E (@

Value <= Caolar

Label

Resat

Opaoty

HTML netation | #déffda

—d
B

Mods | Eqel Iterval ~ |
cesty | | [=|[a"| [0 |[R

Cligy oirt of range veluas

Style

oK |

Cancat

Chasses |3 [%

Apply || Help |

SIkio Bu leTanpHO npoaHaisyere gianasony sHadeHb MNDWI y mikasi, To mobaumnre, 1o kia-
cucikariiss BOZHOTO iHAEKCY M1 BiTKpUTOI BOAM MaTVIMe ITO3UTVBHI 3HaYeHH, a BCi iHIII 3HaYeH-
Hs1 HaJIe)XaTh [0 K/Iacy OUIbII CyXMX TEPUTOPIiit UM BiIKPUTHUX [TOBEPXOHD. 3 TAKMMU IIOPOTOBUMMU
3HAYEeHHAMM y BaC MAa€ BUVTY HaBe[leHa HIDKYe KapTa 3BO/I0KeHOoCTi 2018 p., ane BoHa MOXKe TpOXu
PISHUTHKCA 3a 30BHIIIHIM BUITIAIOM Yy Jlialla3OHaX IOPOrOBUX 3HAYEHb 3a7IEXKHO BiJj TOTO, AKOTO
po3Mipy Bu 06panu pparMeHT iHAEKCY 3BOTIOKEHOCTI, KO/IM BUPi3asiy JI0ro 4acTuHy came st bou-

mapiBcbkoro 6osora.

CynyTHUKOBUI 3HIMOK

Kapra sBonosxeHocTi
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ITicna uporo 36epexxiTh HaTAITYBAHHA CTBOPEHOTO BiToOpa>keHHA 3BONOXKeHOCTi y 2018 p. piia
3aCTOCYBaHHA LIMX CTUIIB Ha iHIIOMY HAIIOMY IpUKIaji, a came — 2020 p., J/14 1bOro HaTUCHITH
Export color map to file (Excnopm konvoposoi kapmu y ¢aiin) i 3acTOCyiiTe 1li Ha/JAIITYBAaHHS Ha
iHJIeKC 3BONIOXKeHOCTi 3a 2020 p.

Mode | Equal Interval = |

| Classfy | |BR||=| || 2|

Clip out-of range values Export color map to filei

Ilns1 nporo HeoOXifgHo y BikHi Layer Properties (Bnacmueocmi wiapy), 10 3’ ssBUI0CS, IepeiiTy Ha
BKIafIKy Symbology (Cumeonika) it obpatu Load color map to file (3asanmacme konvoposy xapmy
y atin).

Y pesynbrati BU OTpuMaeTe 1B TeMaTH4Hi KapTi, [ie BiIkpuTa Boga O6yze BijoOpaxaTucs TeM-
HO-CVHIM KOJIbOPOM, a 3BOJIOXKEHA TEPUTOPis — OTAKUTHMM, YCs iHIIA TEPUTOPis — 3e7leHuM. EinHe,
1[0 3a/IMIINTIOCS He3MIHHUM Ha 000X KapTax 3BOJIOXKEHOCTI, 1ie HeBe/muke o3epiie 6inst bonpgapis-
CbKOTO 60710Ta, 00BefIeHe YePBOHNM KOJIOM.
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Project Edit View Layer Settings Plugins \ector Raster Database Web Mesh MMQOGIS Processing Help
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@ 3anuTaHHA 1A NepeBipKu

SAx BM rapmaere, i3 4YuMM IIOB’S3aHi 3MiHM 3BO-
JIOXKeHOCTi 6omiT Ykpainu? SIke sHaYe€HHs MaIOTh
60710Ta /151 €EKOCUCTEMI HAIIIOTO KPalo 3arajiom?

3a HaBEOCHNMM HIDKYE QR—KO,[[OM BII MOXXETE IEPEITIAHYTU BiI[CO BMKOHaHHA HpaKTI/I‘{HOi pO6OTI/I.

145




6.2. Jocnim>keHHa MmacumTab6iB maBoaka Ha HicTpi BaiTky 2020 p.

3a MaTepiazaMy JIMCTIBKY, MiTOTOBAHOI €KONOTIYHOI0 MepeXero «301» B paMKax KIiMaTMYHMUX
npoektiB EEK OOH/OBCE/IOHEII y 6acerini p. [JHicTep y pamKkax MbkHapomHoI iHiniatusu «Jlo-
BKi/IA Ta 6e3neka» (ENVSEC)!, naBemeMo Taki 6a30Bi BUSHAYEHHS:

* IOBiHb (BogominA) — 1e paza BOZHOTO PeXXMMY PiuKy, sKa MOPOKY TOBTOPIOETHCA Y IIEBHUX
KJIIMaTMYHUX YMOBaxX B OJVH i TOM CaMUil CE30H POKY; XapaKTepU3y€ETbCA BUCOKUM i TpUBaIUM
IiJ/IOMOM Ta CIIaIOM piBHIB BOAM B Pivlii, 03epi, BOJOCXOBMIIL;

* IAaBOMOK — 3HAYHeE MiIBUIEHHA BOJHOCTI piYKyM B MeXXaX PiYHOIO IMKITY, AKe BUHMKAE HEPeTy-
JISIPHO; YTBOPIOETDCA MiJl 9aC CM/IbHYX HOIiB 260 Biynrm.

Curyanis

ITaBofoK Ha 3axopi YKpainu BaiTKy 2020 p. — CTUXiliHe IMXO, AKe TPANUIOCA Yepe3 iHTeHCUBHI
TPO30Bi IO, B pe3y/IbTati 40ro Bifoynocs piske mifHATTA piBHA Bopu B p. [JHictep. ITik moBeni
npunas Ha 24-25 4epBHA i IepeBUIYB MacIITa0V aHAIOTTYHOrO CTUXIiitHOrO nxa 2008 p., sike 3aB-
a0 36MTKiB Ha cymy 3—4 M/Ipf, TpH.?

3aBmaHHA

[TobynyBaTy TeMaTM4Hi KapTy 3aromyieHoi Tepuropii mif yac naBopka Ha JHicTpi B Mexax la-
JUIIBKOTO paitony IBano-OpaHKiBCbKOI 06/1acTi HA OCHOBI BOJHOTO iH/IEKCY 32 JAHUMMU CYITyTHIU-
KOBOTO 3HiMKa Sentinel-2.

ANropuT™M BUKOHAHHA 3aBJaHHA:

1. 3aBaHT@XNUTU CYNyTHUKOBI 3HiMKM Sentinel-2 3a 25 uwepBHa 2020 p. i 2 nunus 2020 p.
3 TyII-AycKa abo camocTiitHo - i3 cepsicy EO Browser.

2. CTBOpUTY CHHTE30BaHe CyIIyTHUKOBE 300pa’keHHA B IITYYHNUX KOJTbOPaX 3a Ii IaTu.

3. Bisya/ibHO IOpPiBHATY OTPMMaHi 3HIMKM.

4. Bumipatu mmpuHy posnusy JIHicTpa mif 9ac maBojKa.

5. PospaxysaTu Boguuii inekc NDWI mys o60x 3HiMKiB Sentinel-2.

6. Jibparu oporosi 3nadenHss NDWI i cTBoputy KapTy HOBHOBOZHOCTI [IHicTpa Iijj yac maBop-
Ka i micm.

IToxpokoBa iHCTpyKIis

1. 3aBaHTaxTe 3HiMKM Sentinel-2 3a 25 4yepBHA i 2 mumusa 2020 p. Ha Tepuropito [ammubkoro
paiiony IBano-®pankiBcpkoi obmacri i3 caiita USGS Earth Explorer a6o 3a nmoknmmkanHaM: https://
drive.google.com/drive/folders/1dReNsDzfaRTaczAZ8BTM43x8hnlzdsv4?fbclid=IwAR33GWqZD
97t-j8hoFYBYOryZSt94myqfO-SJAGUgmowbISIfP6LVW Zybgk

2. PosapxiByiite 3HiMk1. KaHamm cymyTHMKOBOTO 3HIMKa MOXKHA 3HATV Yy BHYTPIlIHIX darimax
apxiBy, Bigkpusiunu nanku GRANULE ta IMG_DATA. 3anycrite QGIS i cTBOpiTh HOBMIT IPOEKT i3
Ha3Bow «Freshet» (aHIIL. «1aBOIOK»).

3. IlepexopyuMo 1O CTBOPEHHS CHTE30BaHOTO 300pakeHHH.

CTBOpEHHS CMHTE30BAaHOTO 300paKeHHs BUKOHYETbCA depe3 Raster (Pacmp) > Miscellaneous
(Pizne) > Merge (3numms) CIOYATKy /IS OFHOTO 3HiMKa 3a 25 4epBHA 2020 p., a mOTiM 1 iHIIO-
ro — 3a 2 nmunHa 2020 p.

! URL: https://issuu.com/zoienvironment/docs/flood-leaflet-uk-final
2 URL: https://suspilne.media/43479-velika-voda-pricini-ta-naslidki-zatoplen-na-zahidnij-ukraini/
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Database Web Mesh MMOQGIS Processing Help
OO S % Z

b (el

ey
|| & Raster Calculator...

Align Rasters...
j:t Georeferencer...
Analysis 2

Projections

¥ Build Virtual Raster...

Extraction » | B Raster Information...

Conversion b

@ DUl verviews (Pyramids)...

[ L |,
E&0 Tile Index...

Crnovatky B iHcTpyMeHTi Merge (3numms) BigKpuiiTe BIKHO IJI CUHTe3y KaHAJIB, Y IKOMY B
panky Input Layers (Bxioni wiapu) BKaxiTh KaHamu, siki xodeTe 06’egHatu. [Iy14 1boro norpioHo
HATVCHYTH Ha iKOHKY |~ 6ins psinka Input Layers (Bxioni wiapu), y Bikai Multiple selection (Mho-
suHHa eubipka) HatucHyT! Ha Add files ([Jooamu ¢aiinu) i 3HaITK TATIKY, e 30epeXKeHi KaHau
3HiMKa, BuOpaty notpibHi KaHanm, a came: 12-8-4. Bubpatu ogpasy Tpyu KaHaau MO>KHA, yTPUMYIO-
uy knasimy «Shift» a6o «Ctrl» Ha knaBiarypi. BaxxnmnBo Bubparyu kaHamyu came B Takiit OC/iOBHO-
cti: R (B12 - SWIR), G (B8 - NIR) ta B (B4 - red). Tomy noTpi6HO nepeTArHy T KaHaIM TaK, 1100
BOHU BifoOpakanucs y nocnigoBHocti B12, B8, B4, i Hatucuytn Ok.

3sepmatime ysazy Ha NopAOKoSicMb KAHANIE NPU CMBOPEHHI CUHME306aHO20
300paxcenHs. kw0 kananu 6i000paxaromovcs 6 iHUOMY NOPAOKY, MO NoMiHAlime ix MiCUAMU, Npo-
MAZHY BULU MULUUKOTO.

Q@ Merge *®
Faramatzrs | log

Farameters | Log 4| putinger

Selmct &

I e RN LE/ 12 TILIGY_ 026159, 20200625 T093156/IMIG_ DATATALIGY. - [P——
Graly peudocnion takie from fest fayer o FE/GRANULE/L1C_T34UGV_ADZ615% 202006257093 156/IMG_DATA/TI4UGY 2020062 5T09304 1§84 jp

Input Fayers. s o wr B 5 [
O | o FE/GRAMULE/L1C_TI4UGY_AD2E159. 20200625T003156/B4G_DATA/TIAUGY 2020062 5TIOM B2

Toggle Selection

lage @ach input fill intn & ssparsts band H s
Add Fls)...

put data typa

Floatsz - Add Dirgctary...
b Advanced Parnmeters ok
Marged T —

T jDiser/Dokurnent/Man_2020_dzz/webinar_2021/Sent_20200625_merge.tr -] N

| Dpan cotput Fik after nuRning algorehm Save to a Temporary File
GDALOER consola call w

pythond -m gdal_merge -separste -0t Flostd2 -of GTHHF -0 T;/Diser/Dokument/Man_2020_dez/webinar_1021 /Sent_2200625_merge.tif

—opirie C i _VIRZCT /211421908 claM62o71 30654 d 53207 mergalnputFiles n

Fun 2= Batch Froceas.. haze Help

[Ticnst BuKoHaHHs onepaiiii Merge (3numms) cuHTe30BaHe 300pakeHHsI B KOMOiHa1lii KaHaTiB
12-8-4 mopmacThcs B MPOEKT Y BUIJISAZII HOBOTO LIapy Iif HasBomw «Sent_20200625_merge». 11106 He
IUTyTaTUCSA B HasBaX, IPOIIOHYEMO BaM BiJjpa3dy /laBaTy Ha3By LIApy BiJIIOBIZHO O JaTy 3HIMKa.
BukonaBmm 1i cami omepaii, fofaliTe B IPOEKT HACTYIHUI 3HIMOK 3 Ha3Bow «Sent_20200702_

merge».
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C) Freshet — QGIS = =
Project Edit View Layer Settings Plugins Vector Raster Datsbase Web Mesh MMOGIS Progessing Help

IEARERE U828 PRA. B PO & # 2 B 5 - T~
|M@QVisw M - =y = - R -
i fle Il Hle 0 W h g
A L - - g~
Browser =
n HET=ETO
'é, i Favorites =
E?} » [T Spatial Bookmarks
v [% Project Home
,ﬂ g
f » : OinAHKa
By C1Es = HanbinkWworo
f . Layers B poanuey OHicTpa

B canY i -d D

{% b «* Sent 20200625 merge
@ = Sent_20200702_merge
\;’: -

Type in locate (Clri+k, sordina| 685798,5479641 | za|1:eosazn - | @ agnifl oo 2] e 00= 2 ¥iRender @ ppscozey @

4. BisyasnpHe IOPiBHAHHSA JBOX 3HIMKIB 3a JjorioMororo incrpymenry Swipe (Illmopka).

[ITo6m 6ymo 3pyuHille MOpiBHATY ABa 3HIMKI, CKOPUCTAEMOCh iHCTpyMeHTOM Swipe (Illmopka) y
BifnosigHOMY mnarini MapSwipe Tool. [Ins iboro o6epeMo y BepXxHbOMY rolIoBHOMY MeHIo Plugins
(IInazinu) - Manage and Instal Plugins... (Ynpasninus ma incmansuyis niaziuie...) - Bknagky Not
installed (He incmanvosani). Y psARKy NOLIYKY IOYMHAiTe HabupaTy Ha3By IulariHa «MapSwipe
Tool» ab6o mpocto «MapSwipe», 1 BiH aBTOMaTM4HO BioOpasUTbCs B MepesiiKy B HIDKHIN 4acTMHI
BikHa. O6epiTh JI0TO 3 IepesniKy, HaTUCHYBIIM JIiBOI K/IaBilllel0 MUIII, i aBTOMAaTMYHO 3aBaHTa-
XKUTbCSI KOPOTKa iHpopMallis Ipo IUIaTiH, 3 KO0 BapTo o3Hajtomutycsa. Harucuite Install Plugin
(Bcmanosumu nnaein) i 3akpuiite fianorose BikHO. ITicisa BcTaHOB/IEHHS T/1ariH BiZloOpasuThCcs
y Bxnanui Installed (Bcmariosneni), a Ha TaHesti iHCTPYMEHTIB 3’ IBUThCA iKOHKA [+ .

@ Plugins | All (655)

&~ _
= :
F_: Installed Ma pSW|pe TDOI

E"m

+ Mot installed Swipe active layer with others layers
This plugin 1= 2 map toal for swipe active layer,
; Upgradeable The active layar, or group, will appear above all others.
This plugin is developed of collaborative form with IBAMA [1] and APPLIED
"‘,“ New TECHNOLOGY CO., LTD [2].

[11 http://www ibama.gov.br

_ Install from [2] http://www spptec.co.jp

Zp

Tras rating vote(s), 46282 downloads

” Settings

Tags viskility, layers, ibama, swipe, appled
technology co.
More info homepsge bug racksr code repository
Author Hrofumi Hayashi and Luiz Motta

Available version (stable) 1.2

Close Help
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IlTo6 cxopucrarucs iHcTpymentoM Swipe (Illmopxa), HATUCHITD i yTpuMYy¥iTe KIaBilry mMmmri
B Mipy IepeMillleHHA 110 3HIMKY. Bu moMiTuTe, 1110 Kypcop MUl 3MiHIOE€ BUTJIAT, 3a/IE)KHO Bifi CBOrO
nonoxxeHHA. Ile mae 3Mory BOpaTy HAIPAMOK, B AKOMY BY XO4eTe TMMYACOBO 3aIUITOPUTH IIap.
YTpumytoun KaaBinry Munii i mepeminnyroun Kypcop o 3HIMKY, BJ 3STOpHeTe BifoOpa>keHHA BepX-
HBOTO LIAPy B 0OPaHOMY HAIIPSMKY.

Bu Maere oTpuMaTy TaKMil BUIIAN CUHTE@30BaHMX CYINYTHUKOBUX 3HIMKiB Sentinel 3 Bukopuc-
TaHHAM iHCTPYMEHTY Swipe i 3Mo>keTe BisyaTbHO IIOPiBHATI MacIITaby pO3TINBY.

G *Freshel — QGIS - B %
Project Edit Miew Layer Settings Plugins Vector Baster Database Web Mesh MMOGIS Progessing Help

NeERRY 02, PRPY. LatEOR @ #IB-o-m-
BRBVoAW @

Browser
Vo [neTmo
'u _.'_ Favorites
ﬁ Y Spatial Bockmarks
% Project Home
,: y |8 Home

13
»
13
£ |'GCa
il T =Y
13

-

§ 3Himox Sentinel mig yac f = sHimok Sentinel nicnsa .
i nasoaxa 25.06.2020 = nagoaxa 02.07.2020

Q, Type 1o lacate Qi) Coordimate| 782935,5437546 | seale 1186720 ~ | Magnifier|100% |3 Rotmnen (0.0 +| v mender @rerscizzeis @

5. BumiproBaHHA mypyHM po3nuBy JIHicTpa mif Yac IMaBojKa.

[nsa opienTyBaHHA Ta igeHTH}iKanil MacmTabiB MaBOAKa MOOMNM3Y Pi3HMX HACeTIEHUX IYHKTIB
mopaiite y mpoekT kapty OpenStreetMap (OSM). Iyt poro Ha naneni Browser (bpaysep) motrpiobHo
Binkputu XYZ Tiles (XYZ Taiinu) i iBivi HatucHy T Kypcopom mumii Ha map OpenStreetMap, 1106
BiH BifIKpuBCs y Tab/muIi 3MicTy i 3aBaHTaXVUBCA B KapTOrpagdivHOMY BiKHI.
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2 *Freshel — QGIS = O *
Project Edit Miew Layer Settings Plugins Vector Baster Database Web Mesh MMOGIS Progessing Help

= meE—s Sy ). T ——

L BRFY (9epd DR, Bgs O
RV, 2w B - g

Browser & %
Vi lnerme
ri; - 7 Tila e P
& OpenStreetMap B
- 53 V" WFS / OGC AP| - Features Fanin
£ | ©ows
ik & ArcGIS Map Service
‘9@ @ ArcGIS Feature Service -
% T [Layers E
€3 |~ ¥ OpenstrectMap
o v o Sent 20200625 merge
s I v I Sent 20200702 merge e
s o-0a1303 R
\
HDS A
A
1BaHo-PpankIecek
Type 1o locate (Clriv) Coordmate 784263,5437585 |§B scale 1185729 ~ | g Magnifler|100% |2 Romton [00°  |3|lv Render @rersciszeis (@

[/1 BUMipIOBaHHA IIMPVWHN PO3/IUBY CKOPUCTaiiTeca iHCTpyMeHTOM Measure Line (Bumipamu
nitiero). Ilicnsa Bubopy tTuny BumiptoBanus Line (/linis) Binkpuerbcs HoBe BikHO Measure (Bumi-
pu). HaBepiiTh KypcopoMm Ha 3HIMOK 3a 25 4epBHs1 2020 p., 3HaAITh BiIIOBiIHMIT HACETIEHUI TYHKT
i HaTMCHITD OfMH pa3 Ha mpaBoMy Oepesi [IHicTpa, a Apyruit — Ha niBoMy 6epesi. Takum YnMHOM y
BikHi Measure (Bumipu) 3’sIBNATbCA BiANIOBiIHI 3HAYEHHS MIVPUHY PO3/IUBY, AKi BaM 3Ha[00/IATbCA
JUIsI BUKOHAHHS 3aBJaHHs, {00 NepeBipuTy HaBeieHe Hipk4e. [l 3pyqHOCTi 6epiTh ofyHNII BK-
MipIOBaHHS — Ki/IOMETpPI.

(& *Freshet — QGIS — O w
Project Edit ¥iew Layer Setfings Plugins Vecigr Baster [Database Web Mesh MMOGIS Progessing Help
(1 BRxE:x 028 PB A a2 Lo % 2 A a5

BeV.2% @
Browser Y
a HaTY®o0
B~ s ozTies z
B ii OpenStreetMap
-t & wes
- ) WFS / OGC API - Featuras
2 e OWs
& PJ @ AicGIS Map Service
¥ W ArcGIS Feature Service - e Measure
9 - ; ’
e Layers B i Segments [kilometers]
@-|va=Y -0 2272
@y |~ ¥ OpenstrectMap 0.000
by W = Sent 20200625 merge _ —
W5 U 3 sent 20200702 merge 2372 km | [ bometers >
\fn L1 ' Ellipsaidal

Configuration Copy Al Closs
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@ 3anuTaHHA 1 NepeBipKu

[TopaxyBatyt mupuHy posnuBy JHicTpa mo6nm3y Hacene- [IvipuHa po3nUBY B KM
HUX ITYHKTIB:

[lerpunis

Hosre

€3yninp

Hy6iBui

Tanmnu

6. Pospaxynok BogHoro infgexcy NDWI myia suimkiB Sentinel-2 o i micis maBopka.

®opmyna BopHoro iHgekcy: NDWI=(NIR-SWIR)/(NIR+SWIR). IIna Sentinel-2 ¢opmyna
NDWI martume takuit Burnay: (B3-B8)/(B3+B8).

CrnoyaTKy fofaiiTe JO IPOEKTY HeoOXinHi kaHamu 3 i 8, ckopucrasuch naHenno Add Layer
(Jooamu wap) > Add raster Layer... (Jodamu pacmposuii wiap...) abo IPOCTO TePeTATHYBIIN iX
MIUIIKOIO 3 BikHa IIpoBigHuka Ha expaH Hamoro ['IC-npoexTy.

() *Freshet — QGIS
Project Edit View §EVESd Settings Plugins Vector Raster Database Web Mesh MMQGIS Processing Help

j = E E;’} i"JDaTa Source Manager Ctri+L “—TL '-f.iu !) U‘_’l @ ';3 Qc m E r:T:' e—'.
Create Layer »
RE V. A

Add Layer Ctrl+5Shift+V

| Browser
n DT

Embed Layers and Groups... Ctri+Shifi+R

i Add from Layer Definition File...
B, |- dxaml :
2 op A Copy Style ted Text Layer... Ctrl+Shift+T
& & WCs Paste Style @, Add PostGIS Layers... Ctri+Shift+D
o B WS 18 & capy Layer /4, Add Spatialite Layer... Ctrl+Shift+L
ro @ i::’;s Paste Layer/Group W Add MSSQL Spatial Layer...
A & ArcGIS|  Open Atiribute Table s [, Add DB2 Spatial Layer... Ctr+Shifi+2
@ - Lavers Toggle Editing @, Add Oracle Spatial Layer... Ctri+Shift+0
@ ~| & @ % Y| SavelayerEdits [ Add/Edit Virtual Layer...
e [~ v/ BT3¢ = Curenteais ; r‘?{g Add WMS/WMTS Layer... Ctrl + Shift+ W
@- n ?13 svere {:i:g ::: i\’ZEL:v:--- Service L
Vel v VW T Save As Layer Definition File... é i W‘ES . gy JENICE Layer...
g W o || < Remove Layer/Group Crl+D " STy
100 [L] Duplicate Layer(s) '3'*{3 Add WFS Layer...
- ¥ op Set Scale Visibility of Layer(s) &’: Add ArcGIS Feature Senvice Layer...
j ; SS:: Set CRS of Layer(s) CirleShittsC B, Add Vector Tile Layer...

Set Project CRS from Layer

Layer Properties...

Filter...

Labeling

% Show in Overview
== Show All in Overview

% Hide All from Overview

Jarni B ronoBHOMY MeHIO Bifikpuiite BKIanky Raster (Pacmp) > Raster Calculator (Pacmposuii
KAnvKyasmop).
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Vector [iEH L gae Web Mesh

MMQGIS Processing

IH: Georeferencer...
Analysis >
Projections »
Miscellaneous 4
Extraction 4

Conversion >

Y BigmosigHoMmy noni BikHa Raster Calculator (Pacmposuii kanvkyngmop) BIMIITL GopMyTy
s po3paxyHky BogHoro infekcy NDWI=(NIR-SWIR)/(NIR+SWIR), e NIR i SWIR - 1je xananmy,
AKi BMOMPAa€EMO 3 MEHIO Y BEpPXHill YacTVHI BikHa KajbpKyysaTopa. s sHiMKa Sentinel-2 migcrass-

€MO 3HaYeHHS KaHaJIiB:
(Band3-Band8)/(Band3+Band8)

[l uboro y Binkpurtomy pianoroBomy BikHi Raster Calculator (Pacmposuii kanvkynsmop) mo-
TpiOHO BuOpaTn 3 MeHIo Raster Bands (Pacmposi wiapu) y BepXHiil YacTVHI BikHa BiIIIOBigHI KaHa-
nm, ckopuctaTncs Bignosigaumu Operators (Knonkamu onepamopa) iy Bu6opy cuMBoiB ¢op-
MY/ -, +, /. Illo6 momaBaTy mapy y BikHO Bupasy, HOTPiOHO Bi4i HATVCHYTY Ha HEOOXigHMII mIap
JBOXO K/IaBilll€X0 MMILII.

Ha3zeu kananie y #o0HoMy pasi He nompioHo enucysamu 3 K1asiamypu, ocKinoKu
opmyna He cnpaytoe.

Marite Ha yBasi, mo kHonka OK y HIDKHII 9acTMHI Ka/IbKy/nATOpa He OyAe aKTMBHA JOTH, JOKI
BU He 3ajiacTe iM’s1 1 He BKakeTe Micue postamrysanua Output layer (Buxionuii wiap). Bubepitp He-
06xi;[Hy MAIKY, HATUCHYBIIN |-/, i HAIIMIIITh Ha3By BUXIi[JHOTO 1Iapy, Hanpukiaz: «Sent_20200625_
NDWL.tif», ie tudpu 03HA4AIOTD AATY 3HIMKA.

Axuio y 8ac panmom He cnpauposye 3bepexeHHs Paiiny, mo yHukatime 6 WiIXax
ma imeHax Paiinie KUPUTUMHUX CUMBOTII6 | NPoOinie.

@ Raster Calculator X
Raster Bands Result Layer
Sent_20200625_merge@1 Output layer \Man_2020_dzzwebinar_2021\Sent_30200625_NDWT ©
Sent 20200625 merge@2 — RIS L
Sent 20200625 merge®3 lpit formit iz
Sent_20200702_merge@1 | Sefected Layer Extent |
Sent_20200702_merge®2 | ——— = —
Sent_20200702_merge@3 Xmin | 699960.00000 . X max | 809760.00000 =
[EL R Sl Tl Ymin (53022000000 % Ymex 50002000000 2]
— cotumns | 10950 Rows 10980 5l
output CRS EPSG:33634 - WGS B4 { UTM zone 34N v | |8

v Add result to project

Expression wolid

Help
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3pobuBIIYM 0OPAaXYHOK y paCTPOBOMY KaJIbKY/IATOPi, B Ma€eTe OTPUMATH /IBa BOTHMX iHIEKCH
Ha TepuTopiro THicTpa 3a 25 yepBHA i 2 munHA 2020 p., AKi aBTOMATUYHO BiIKPUIOTHCA y BALLIOMY
IIPOEKTI y BUIIA/I YOPHO-0iMMX pacTpiB 3i 3HaYeHHAMU B fliana3oHi Bif 1 go -1.

5. Ho6ip moporosux 3HadeHb NDWI i cTBOpeHHs KapT OBHOBOAHOCTI [IHicTpa mif yac maBoyka.

[IJo6u mokasaTy KOIbOPOBY KapTy HallOBHeHOCTi [IHicTpa mif yac moBeHi, HeOOXi/JHO BUKOHATH
HU3KY JIii1 11 3HiMKa 3a 25 yepBHsa 2020 p.

[l mocTymy 1o IHCTPYMEHTIB Ha/ALITYBaHHs BioOpaXKeHHs pacTpa HOTPiOHO IMPaBOK Kia-
Bimrero myi HaTUcHy TV Ha pactp NDWI B Tabnuiii smMicTy mpoekTy it 06pary 3 BUIIaJHOTO MEHIO
nyHKT Properties (Bnacmusocmi), micna 4oro y BikHi Layer Properties (Bnacmuseocmi wapy), mo
3’sIBUJIOCH, IepeiiTy Ha BKIanKy Symbology (Cumsonika) it o6patu MeTop BinobpakenHs Singleband
pseudocolor (Oonokananvre ncesdokonvopose). Lleit MeTox ja€ 3MOry 3TpyIyBaTH IIKCesli B 3aIlaHy
Ki/ZIbKIiCTh KJIaciB 3 MOXIMBICTIO 3MiHIOBATV TPaHMYHI 3HAYEeHHS KOXKHOTO Kiacy. [ami morpi6Ho
o6patu Color Interpolation (Inmepnonauis konvopis) — Discrete ([Juckpemna uikana), a TAKOX 3Mi-
Hutu Color ramp (Konvoposa eama) pnst Toro, o6 KapTa iHZEKCY Majia TaKuil BUIIAJ, SKUI HaM
norpi6Ho. [Tpononyemo Bam 06paTi BigTiHKM CMHBOTO. Y Tabnu1yi, siKa BioO6pasnThCs Ha CTOPiHIi
HIDKYe, € TPU KOTOHKIL:

Value (3nHauents) — TyT BKa3yeTbCs BEpXHS MeXXa Jialla3oHy;

Color (Konip), me MO>XHa BpY4HY #ibpaTy Kosip fiiara3ony;

Label (Ha3sa) — TeKCTOBMII PAROK, e MOXKHA TifnucaTy udposi Mexi fianazony abo 3spoburtu
KOPOTKMI TEKCTOBMUII OINC.

[ITo6u fibpaty MOPOroBi 3HAYEHHS BOJHOTO IHJeKCy e A ABOX K/IaciB — BOJa i Cylla, 3Mi-
HiTb Mode (Memood) 3 Continuous (besnepepsnuii) nHa Quantile (Keanmunv) i HanuuwiTh y mosi
Classes (Knacu) 3HadeHHs 2. Y pe3ynbTari BU OTpUMAETe KapTy, e He JIUIIe BOJA, a 1 XMapy OyAyTh
BiffoOpakaTyics B OfTHOMY KJIaci CXOXXuX 3HaueHb. ]e 0co6mmBoCTi BifoOpaskeHHs XMap, TOMY, 1100
3MEHIINTU 00CSAT XMap, 3MiHiTh 3HaYeHHs Value (3nauenns) 3 -0,3590418 nHa -0,1590418.

@ *Freshet — QGIS e e 98
Project  Edit Miew Layer Settings Pluging Wector Raster Database Web Mesh MMOGES Processing  Help
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BukopucToByoun MOXIUBICTD pegaryBaTy 3HaueHHA Value (3nauenHs), BU MO>KeTe HalIKpalle
BimoOpasuTu MacuiTabu maBojika, ssKuit Mu Bufinsemo. [licnsa toro sik Mu J1ibpaau MOporosi 3Ha-
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YeHHs, 3p00MMO IPO30PKM KJIac CYIIi: HATMCHEMO ITPaBOIo K/IABilllelo MU Ha KO/TipHe IIO3HAYeH-
Hs IlepIIoro kacy it obepemo Change Opacity (3mina Henposopocmi), fe 3HadeHHs 100% 3aMiHNMO
Ha 0%. [Tpy pomy /muiaemo Ha 3ajHbOMY QOHI yBIMKHeHO0 6a30By KapTy 3 OSM.

P Min / Max Value Settings

Interpalation Discrete >

Color ramp B R4

Label unit suffix

o |

Label precision |4 a

Value <= Color Label

-0.1500418 (2} Opacity
Change Color...

Change color cpacity [%]
.

o __ Change Opadity...

Mode | Quantile v Classes | 2

| Classify r'j‘?‘ = | g?| | E

Style = Cancel | Apply | Help

Ortxe, B pe3y/bTari ycix epeTBOpeHb BV 3MiHUTE BUIJISA] BOZHOTO iHEKCY i3 4opHO-6inoro rpa-
JiEHTHOTO pacTpa Ha pacTp i3 ABoma Kinacamu: <= -0,1590418 — e cyma, > -0,1590418 - 1je Bopa.

v v/ & Sent 20200625 NDWI * v = Sent 20200625 NDWI
[l 0739651 <=-0.1590
1 Bl - 01590

Bopuwuit inpexc 1o nif6opy moporoBux sHaYeHb Bopuwuit inpiexc nicis nigbopy moporoBux
3HaYeHb

Axmo By XoueTe MIBUKO IIPKUCBOITY HACTYIIHOMY 3HIMKY 3a 2 mumHA 2020 p. BxXe #ibpaHi mia-
Ia30HM 3HaueHb 3i 3HiMKa 3a 25 yepBHs 2020 p., moTpi6HO Ha OCHOBI 3HiMKa 3a 25 yepBHs 2020 p.
y BikHi Layer Properties (Bnacmusocmi wiapy), Bknapui Symbology (Cumeonika), miBopyd BHU3Y
obparu |2 Style (Cmunv) > Export color map to file (Excnopm xonvoposoi kapmu y ¢aiin). A nns
3HiMKa 3a 2 A 2020 p. - Style (Cmunv) > || Load color map to file (3asanmascme konvoposy
kapmy y ¢aiin) i BUOpaTy monepesHbO 3aBaHTAXKEHMIT Ha Balll KOMIT 10Tep (aii 30epesxeHoro cTu-
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mo. Y HaIIOMy BUIIAJKY MM 3aCTOCYBa/IVl OAVIH IIA0/IOH CTUIIIO [JIA IBOX PAacTpiB, abU IONIETIINTI
ix nopiBHAHHA. Y iHai, B pe3y/brari ycix nepeTBopeHb, 6y/10 OTPMMAHO TeMaTUYHi pacTpu, sKi
Hafla/li MO)KHA KOHBEPTYBATM y BEKTOP i pO3paxoByBaTy IJIOLI IIOBEHI HA BOJOCXOBUIILI.

[TopiBHATM OTpMMaHi pe3ynbTaTy MOXKHA, HakaaBumM ix Ha OSM-kapTyabo HakIaBLIIM IBa
300paKeHHs BOJHOTO iH/IeKCY OffVIH Ha Of{VH.

[ @ Frashet — s —

i‘men!::“.\!'w Layet Getings Pughs Veor Rasier [ouabase Web Mesh MMOGH Feogesing Helo
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25 uyepBHa 2020 p. 2 mumnA 2020 p.

Jns1 Toro mo6 xonip Bopy B pisHi Mics1i He OyB OHAKOBUI, 3MiHITB 10r0 Ha YepBHEBOMY 3HIiM-

Ky Ha OmakutHwit y BikHi Layer Properties (Bnacmusocmi wiapy), Bknanui Symbology (Cumsonika),
o6pasim Change Color (3mina konvopy).
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0 3anuTaHHA /1 nepeBipKu

Aki, Ha Bamy QyMKy, OCHOBHI NIPUYMHM aHOMAJbHUX
3/MMBHMX JoliB? | YoMy Bij MaBoJKiB HailyacTille cTpaXkza-
10Tb Kapratu Ta 3akapnarTsa?

3a HaBegeHVM HIDK4Ye QR-KOJOM BM MOXKeTe Ieper/IAHYTH Bifjeo BUKOHAHHSA IIPaKTUYHOI POOOTIHL.

156



1. MO>KJINBOCTI pazionoKkaniiHuX 306pasKeHsb

71.1. BuaBneHHa Kopa6iniB B akBaTopil ToKiMCHKOI 3aTOKM

TepMiH «xapaHTMH» IOXOAUTDb Bif iTamilicbKOro «quaranta giorni» - «4ac, 10 TPUBA€E COPOK
nHiB». CaMe Takuil repiof Cy/jHa i3 3apa’keHMX IOPTIB Majii IPOBECTM Y BifKpUTOMY Mopi 6ins
y36epe>K>Kﬂ Benenii nig vac enigemii aymn XIV cT. Ila cucteMa, Ky BUKOPUCTOBYBa/IN iTasliliChbKi
MicTa, 3rofoM Oysia MpUITHATA iHIIMMY €BPOIEICBKMMMI KpaiHamuL.!

Curyanis

[Tanpemia COVID-19 mae Benuknii pusyK NOUIMPEHH:A Ha KPYI3HMX MTacaXXUPChKMX Cy[HaX, Ha-
camIiepey] 4epe3 YMOBM Ha HUX - II€PEIIOBHEHUI HaIliB3aKPUTHIT IPOCTIp, 0OMeXXeHi Me[i4Hi pe-
Cypcu - BCe 1ie CIpUSE HiIBUIEHOMY PU3UKY Ta LIBYKOMY IIOLIMPEHHIO XBOPOOIL.

JTaitnep «Diamond Princess» 6yB mepmmM Kpyi3HUM CYEHOM, sIKe 3a3HAJIO CEpPIIO3HOTO CIIajlaxy
COVID-19. Ha nouarky motoro 2020 p. B macakypa HOXIIOTO BiKY, SIKuii Bucajiuscsi B [oHKOHSI, 6yB BU-
sB/eHnit KopoHasipyc. ITicis 1poro naiinep 6y1o nepemilieHo Ha KapaHTHH Jio opTy Vokorama (SIno-
His). I3 4 motoro 2020 p. MPOTATOM OFHOTO MiCALA JIFOY MepeOyBamy Ha OOPTY CyAiHa, /iesAKi B KaroTax
6e3 BikoH. [HexIia Ha KOpal/Ii MONpIOBa/IACA Yy YOTMPYU pasyl LIBMJIIe, HDK B YxaHi (MicTo, e Oy
sadikcopanmit nepimit canax COVID-19). ¥V mincymky nonan 700 macaxupis sapasumics, 14 i3 Hux
nomeprm. Y motomy 2020 p. «Diamond Princess» nocipano apyre miclie y cBiTi 3a KibKiCTI0 3apayKeHIX.”

3aBmaHHA

[To6auntn moprose Mmicto CiHramyp Ha papmapHomy (Sentinel-1) Ta MynbTHCHEKTpaTbBHOMY
(Sentinel-2) sHimkax 31 ciuns 2020 p. 3a joromororo ckpunTis B EO Browser oeKCIIepMMEHTYBATH 3
pamapHuM 3HiMKoM nopTy Vlokorama Bin 4 motoro 2020 p. (Ha mepioy kapantuty cyana «Diamond
Princess»), 3aBaHTa)KMTU ONpaIibOBaHMII 3HIMOK Ta aHiMallito, 3pobutn maket kaptu B QGIS.

ANropuT™M BUKOHAHHA 3aBIaHHA:

1. Buxonatu ckpuntu B EO Browser.

2. 3aBanTaxxutu gani 3 EO Browser (3HiMOK Ta aHiMalliio).
3. Bigkputy 3HiMOK i BekTOpHMIt map y QGIS.

4. 3aBaHTa)XUTH 3HIMOK 3 pecypcy Bing.

5. 3poOuTHU MaKeT KapTH.

IToxkpokoBa iHCTpyKIisa

Y wiit npakTU4Hiit My 6yeMo BUKOPVCTOBYBATH pajjapHi 3HIMKY cynyTHMKa Sentinel-1. ¥ micii
Sentinel-1 mpaioTh ABa CYIyTHUKY, IO MOHITOPATDH 3€M/TIO BIEHD i BHOYI, CTBOPIOIOYM Pafiono-
KalliliHi 3HIMKIN.

Papionokarniiiai faHi He JJaloTh 4iTKOTO 300pakeHHs, sIKe MU MOXXEMO OTPUMATH 32 JJOIIOMO-
rOI0 MY/IbTUCIIEKTPAIbHMUX AHVX, BOHY MICTATD 6arato «IIyMiB» - CIIa/laxiB, 3aBUXPEHb, IIATOYOK
i xBup Ha 3HIMKax. [I1s Toro 106 MoXkHa Oy/10 CTBOPUTH YiTKille 300pa>keHHs i KOMIIEHCYBaTH
HepenIKoY, HeoOXiTHO IPOBOANUTH iX 00’ eqHaHHA 1 PibTpaliiio 3 IeKibKoX 300paXkeHb. [ 3HIM-
kiB Sentinel-1 cnerianpao po3pobunn nporpamy SNAP (http://step.esa.int/main/download/snap-
download/), B sikiit mpoBoAATH yci mepepaxoBaHi Bulle omnepariii. [IpoTe o nepuroro 3HaifoMcTBa
Ta CIIPOLIEHOI pOOOTH 3 pafiioNIOKALITHMMMY JaHUMH L1iNnKoM joctaTHbo EO Browser, Tomy Mu Oyzie-
MO BUKOPJCTOBYBATH Lieit Opaysep Ji/Is 3aBaHTKEHHS BXKe OIIPallbOBaHMX 3a JOIIOMOTOI0 CKPUIITIB
3HiMKiB Sentinel-1.

! URL: https://time.com/5799525/coronavirus-covid19-quarantine-ships-history/

> URL: www.theguardian.com/world/live/2020/feb/20/coronavirus-live-updates-diamond-princess-cruise-ship-japan-
deaths-latest-news-china-infections

157




Pa3om 3i cBO€I0 CKIaIHICTIO pajjio/IOKaLIiliHI JaHi MAaIOTh [IeAKi IepeBary, a came:
e IIPALOIOTH 33 OY[b-AKOI TOrOAY;

e He3aJIeXHi BiJj COHSYHOTO OCBiT/IEHHsI, 00 MAIOTh B/IaCHE JI>KepPeo eHeprii;

e YyTIMBi 0 BMICTY BOfiM, 6ioMacy, IbOAY Ta IMIOPCTKOCTI ITOBEPXHi;

e TOYHI Ji/IA BUMipIOBaHb BifICTaHI;

e YyTIMBi 10 aHTPOIOTeHHMX 00 €KTiB (TOOTO TUX, SIKi 3pOOWIIA TIOfIMHA).

1. Cnovarky mu 6yzemo npamosatu B EO Browser, Tomy criepiry 3aiijjiT Ha 11eil CaiiT, BBEJiTh
CBil1 JIOT'iH Ta IapoJib.

3a JOImOMOroOI pAfKa MOIIYKY 3HANIiTh Ha KapTi Teputopiro Micta CiHramyp - OfHOro 3 Haii-
OiMbIINX TOPTIB Y CBITI.

Hacamnepen My nopiBHs€MO Mi>k c00010 My/IbTUCIIEKTpanbHi JaHi Sentinel-2 i pajionokariinai
Sentinel-1. Y MeHI0 momyKy 3HiMKiB:

» BUbOepits Data source ([#cepeno danux) - Sentinel-1;

« axTuByiite Advanced search (Poswupenuti noutyk). 3a 3aMOBYYBaHHAM 3ajMIIaliTe BCi Bif-
mitku: Data location (Micye3naxooxenus danux), Acquisition mode (Pexcum 360py 0arux),
Polarization (Ilonapusauyis), Orbit direction (Hanpsamox op6imu);

« 06epitp Time range (Yacosuii nepiod) - 2020-01-30-2020-02-01;

« HaTucHiTh Search (Ilowyx).

’ [atans] =
< Growower  miwm s X

Q Discover A alize = Com pare ‘ Pins 5 RN

Search Highlights

Data sources

¥ Senlinel-1

swath 10m x 10m

vV

h 40m x 40m il

¥ HH

¥ Descending

r all features

o 103088 .Jl_'l fam

Y BikHi 3 pe3ynbraTamy nomyky Bubepits 3HiMoK Sentinel-1 3a 31 ciuna 2020 p., HATUCHYBIIN
Ha Visualize (Bizyanizayis). 3HiMok Sentinel-1 aBromaTti4HO oKa>keTbcs B KoMmbiHanii SAR urban
(papmap-yp6an), 3amumre 110 KoM6iHa1ito i HaTucHiTE KHOoNKy B Add to compare (JJodamu do no-
pieHAHHs) - ieit 3HIMOK JjofacTbcs y BKnanky Compare (IlopieHsanis).

3HOBY HOBEpHITbCS [0 IOIIYKY I 00epiTh HACTYIHe IXeperno AaHux - Sentinel-2, akTuByiite
Advanced search (Poswupenuii noutyk) i moctasre BigmiTky 6ins L2A (atmospherically corrected)
(3 ammocgpeproro xopexuyiero). Obepitp Time range (Yacosuti nepiod): 2020-01-30-2020-02-01. Ha-
TUCHITD Search (ITowyx).
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3aBaHTaXTe 3HIMOK Sentinel-2 3a 31 ciuna 2020 p., HatucHith Visualize (Bisyanizauis) i Tex
TofaliTe 10 MOPiBHAHHA, HaTUCHYBLIM B

Q Discover & Visualize < Compare X Pins

< 95 EO Browser

Q, Discover & Visualize ' Compare Sulil
Sentinel-1 AWS-IW-VVWVH: 7 SAR-URBAN
=, " (Default)
", Date: 2020-01-31
Lat/ 1.41, 103.81 | Zoom: 11

‘__-pllf position: —

Dataset: Sentinel-1 AWS-IW-VVVH

Date: 4 B » 20200131

2 Q Sentinel-2 12A: 1_TRUE COLOR (Default)

104.11 | Zoom: 12
Split position: b ———il)

with contributions by E5A

ITepeiinite y Brnagky Compare (IlopiéHAHHs) 1, 3MIHIOIOUY TTOJIOKEHHS MIOB3YHKA O Bepx-
HBOTO 3HIMKA, HOPiBHsATe MDK co0010 300pakeHHs Sentinel-1 ta Sentinel-2, siki 3po6yeHi B ogHy
mary - 31 ciuna 2020 p.

Sentinel-2 True color Sentinel-1 SAR-urban

Micro Cinramyp 31 ciuna 2020 p. Ha 3HiMKY Sentinel-2 Ta Sentinel-1

@ 3anurannsa gua nepesipku

Slka HaibinpII oOdYeBMAHA PpI3HMLA MK
sHiMkaMu Sentinel-2 Ta Sentinel-1? I3 4uMm, Ha
BAIly AYMKY, Iie TIOB A3aHO?

bins sxoro ysbepexxksa Cinranypa Haitbinpia
KiNbKicTh KOpabmiB?

2. EO Browser fiy>ke crpoliye po6oTy 3 pajiioNoKaliltHuMy JaHVMU 3aBJsAKM HasABHOCTI Oara-
THOX CKPMIITIiB, AKi B)Xe MICTATb HaJALITYBaHHA IIifi Balli moTpebu. Amxke xopolla Bisyamisanisa
MO>Ke JOIIOMOITM BaM 30CePeNTICS Ha KOHKPETHUX acIeKTax HaHMX, a TAKOK CTBOPUTU 300pa-
JKE€HH:, 3pO3yMIJIiIll /II0[AM, SKi He IPALIOI0Th i3 CYIy THMKOBMMM 3HIMKaMu. To>XX HaCTyITHUM KpoO-
KOM OYZ[yTh eKCTIEpUMEHTH 3i CKPUIITaMU i1 3aBaHTA)KEHHS 3HIMKIB fy1st TopTy Vokorama, B IKoMy
6inplire HDK MicsIp epeOyBaB Ha KapaHTuHI maitHep «Diamond Princess».

3a 0TIOMOTOI0 ps/IKa TIOIIYKY 3HAI/IITh Ha KapTi Teputopito mopty Mokorama (SImowis):
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« Bubepits Data source ([[nepeno danux) - Sentinel-1;

» axrtusyiite Advanced search (Poswuperuii noutyx) i 3a 3aMOBUYyBaHHAM 3a/IMIIANITe BC aK-
TuBHI BigMiTKu: Data location (Micyesrnaxodxenns oanux), Acquisition mode (Pexcum 360py
oanux), Polarization (Ilonapusauyis), Orbit direction (Hanpamox op6imu,);

« 06epitp Time range (Qacosuii nepiod) - 2020-02-20-2020-03-01;
 HartucHiTh Search (Ilowyx).

Y BikHi 3 pesynbTaTamu Homyky Bubepith 3HiMok Sentinel-1 3a 27 mororo 2020 p. (Sentinel-1
AWS-IW-VVVH, 2020-02-27, 20:43:21 UTC), natucnyBun Ha Visualize (Bidyanizayis). 3HiMOK
Sentinel-1 aBToMaTnyuHO Biffo6pasuTbcs B koMbiHawii SAR urban (padap-yp6an). 1la xombinauis
BUKOPUCTOBYETHCA J/IsI BU3HAYEHHS MiCIlepO3TalllyBaHHA MiCbKMX TEPUTOPIil i okpeMux 6ypiBenb,
a TaKOXX yBUpasHeHHs penbedy ripcbkux teputopiit. Tyt 3actocoByerbes nmomspusanis VH i VV
IUISL BUJIIEHHA PisHUX 6y11iBe)Ib. Ma6yTb, BI BXKe MTOMITM/IM KOPaO/Ii B 3aTOL, IKi TaKOX BUJi/IS-
I0TbCS Ha 3HIMKY B 11iiff KOMOiHaIil (TOYKM, pUCKY Ta XPECTUKN Ha YOPHOMY (OHI).

- 36 5L L. T IR0

Hacnpaspi kom6iHaniss SAR urban He 30BCiM BijIOBifja€ HAIIIiN MeTi, aJiyKe MM MaeMO JJOCTIIUTI
BOJHY ITIOBEPXHIO, TOMY IIOEKCIIEPMMEHTYEMO 3 IHIIVMY BisyasisaliIMi 3a JOIIOMOIOI CKPUIITIB.

3anam’smaiime, uj0 KOMLOPOBUTI PAOAPHULL 3HIMOK ~ Ue Pe3ynbmarm nocmobpoo-
KU, A no4amkosi 11020 0aHi € HOpHO-6inumu i cknadaromocs i3 080x nongpusayiii - VV ma VH, axi
nomim nompi6Ho dodamkoeo obpobnsmu it kaniopysamu. EO Browser cnpousye uio npouedypy i oae
HAM 3M02y KOPUCIYBAMUCH 83i(e ONPALb08aAHUMU 0aHuMu (cnpobyiime pisHi sapianmu nonspusauit,
ki docmynHi Ha nieiti 6iuniti nameni 6 EO Browser).

3. Ilepeitnemo mo BapiaHTiB Bisyasnisauii 3a gomomoror ckpuntiB. Ha niBiit 61uHilt maneni o6e-
pitb Custom (Ilepconanvhi HanauimysanHs) - TyT B MOXKeTe CaMOCTIIIHO CK/IaCT! CBOIO KOMOi-
Hallifo KaHasiB y 6owi Composite (Kombinauyis kananis), epeMilialouy Kpy>KedKkyl 3 Ha3BaMMu I0-
nsapusaniit y nons R, G, B. YHacifok 3MiHM koMOiHallii kaHasiB 300pa>keHHs B KapTorpadiyHoMy
BiKHI TeX Oyze MiHATHCS.
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9 < 95 EO Browser

< 95 EO Browser

Q, Discover  J Visualize = Compare X Pins Q, Discover ¢ Visualize & Compare

= P wr

- decibel gamma0 - orthorectified

i - linear gamma0
Composite

- linear gamma0 - orthorectified 1
Drag bands onto RGB fields.

ammal
- decibel gamma0 - orthorectified
VV - linear gamma0
f - linear gammad - orthorectified Index

Custom script

ITpore Hac nikaBuTh 6110k Custom script (Kopucmysaypxuii ckpunm). Poskpuiite iioro, i nepen
BaMU 3’SIBUTBCS BiKHO 3i CKpMIITOM, 110 33 JOIIOMOTOI0 KOJY OIMCYE CUTYaIllilo, IKY BU OaunTe Ha
ekpaHi - Ha 3HiMKy. OfHaK Ile He O3HAYaE, 10 MU 3apa3 OyfeMo BUNTY MOBY IIPOTPaMyBaHHS i -
CaTy CBiil CKPUIIT — CKOPMCTAEMOCS TOTOBOIO OibmioTekoto ckpuntis mys Sentinel-1, ski 3i6pani 3a
M TokmkaHHAM: https://sentinel-hub.github.io/custom-scripts/#sentinel-1 (06epiTb TyT MyHKT
Sentinel-1).

ITepeiiioBIm Ha CTOPiHKY, B MOXKeTe 064Nty 10 TYT yci ckpunTy g Sentinel-1 mocopro-
BaHi 3a TeMaTukamu. Y nyHKTi «Other available scripts» (Inwi anvmepramueni ckpunmu) o6epiTh
SAR false color visualization 2 (Bizyanizauis ncesdoxonvopis). TyT Ha cTOpiHLIi € KOpoTKa iHpOp-
Mallisi Ipo LIl CKPUIIT, 3a3HAYEHMIT 10T0 aBTOP i MOYKHA MTOOAYNTH MIPUKIIAZ TOTO, SIKUI BUTTISJ
MaTyMe PajioNoKaliiffHMil 3HIMOK IiC/IA 3aCTOCYBaHHA 1boro ckpunry. Harucuite kHONKy Show
script (Iloxazamu ckpunm) i CKoIIi0/iTe yBeCh TEKCT, IKUII € Ha YOPHOMY (OHI.

cuStom'scnPts False color visualization for Sentinel-1

A repository of custom scripts that can be used with Sentinel-Hub services:

Wit O GitHul

Falze coler visuslizalion

False color visualization for Sentinel-1
for Sentinel-1 [ 1

L 8Y 4.0 International - https.//craativecommons. o nsesby/4.0/

Lerp

function stretchival,
raturn [val - min) J {m.
1

sl Evaluate and visualize

Description
P funetion satFnhirgharr [

i Hisserip T ffevern] ftse cokc efflipem unckt he bl Ty & did var avg = rgbArr red == 31 b, 0} / rgbArr.length;
A e TR L s i 1 GanberL e return rabAm mapla 1 - saturation} + a * saturation];
|

Description of representative images i i S L)
war GREEN — |
var BLACK = [0.0

Iarepdeiic Bebmmardpopmu ckpuntis o EO Browser
(mxepero: https://sentinel-hub.github.io/custom-scripts/#sentinel-1)

IToepHiTbea 3HOBY o EO Browser, 3aMiHiTh HasABHMII TaM CKPUIIT Ha IOMHO CKOMiIOBAaHMIA
i HatucHITD Refresh (Onosumu). Y pesynbraTi 3HIMOK BioOpasuTbhcA B CMHBO-)XOBTUX BifiTiHKax
(cuHiit Komip - Bofa, )KOBTUIT - 3eMJis1). SIKio Habmm3nTucs o IopTy Vlokorama, MOXKHa mo6aqn-
TV JKOBTI IUIAMU ¥ TOYKM Ha BOJHIN TOBIi - 1ie Kopabmi. 27 mrororo 2020 p. (para 3HIMKa) CygHO
«Diamond Princess» 6y1o npuiBaproBaHe B HOPTY, i B MOKeTe TOOAYUTH JIOTO Ha 3HIMKY.
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< @ EO Browser

Q, Discover & Visualize = Compare

W Use addatsonal datasets (advanced)

yid dark water) {
Jark watervis[0]+watervis[1Jewatervi

f (dark < avoid dark water threshold) {va

| serpt from URL
< Refresh

with comtrhons by

4. 36epexiTh Ieit 3HIMOK 3a orroMoroo iHcTpymenTy I8 Download image (3asarnmancumu 3Hi-
mok). Ilpu 3aBaHTaKeHH] 30epeXKeThCsl caMe Ta YaCTMHA 3HIMKa, Ky BM 6aumTe Ha eKpaHi CBOTO
MoHiTOpa. [I/151 11boro y BiKHI /11 3aBaHTaKeHH: 3HIMKa Bifjkpuiite BKnanky Analytical (Ananimu-
Ka) 1 BKOXKITb:

Show logo (Iloxaszamu nozomun) - [eaKTUBYBATH 110 (PyHKIIiI0;

Image format (Dopmam 306paxcenns) - TIFF;

Image resolution (IIpocmoposa pospiznenicmv) - High (Bucoxa);

Coordinate system (Cucmema xoopouram) - WGS 84;

Layers (Illapu) - Custom (Kopucmysauypxuii).

Hatucuite Download (3asanmasnumu) i BKaxiTh IUIAX 1iA 30epeXXeHHs apXiBy Ha BaIIOMY
KOMIT 10Tepi.

Basic Analytical High-res print

Image download
Image format

Image resalution: [HIGH

Coordinate system:

| Custom

W EAR urban

B Enhanced visuslization

B Enhanced visualization - arthorectified
B ¥ - linear gammal) - orthonectified
B WV - linear gamenal

B yH - Enear gammal - orthorectified
B Y - Enear gammal

B WV - decibel gammal - orthorectified
B v - dedbel gammat

B\ - decibed gammal - orthorectified
B H - decibet gammall
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5. Takoxx Mo>kHa 306eperTyt co6i KOpOTeHbKe BiZleo pyXy KOpaOJIiB 3 ITI0YaTKYy CiuHA 10 KiHI|A TpaB-
Hs1 2020 p. CrioyatKy o6epiTb Bisyasisaiio cepes HaBeeHux y pospini Visualize (Bizyanizauist) abo
Ty cepeJ; CKpUITIB, siKa BaM /1o Briogo6u. [ npukiaay HaBoguMo Bisyanisanio SAR urban. 11106
36epertu aHiManiro, cio4aTKy HaTucHiTh B2 Ha paBiil 6ivHiil TaHesIi, Ha0/MM3bTe OXOIIEHHS eKpa-
Ha Tak, 11100 6y/10 BUIHO Kopabi B 3aTOL}i, HATUCHITH HAa 0OpaHy Ii/ITHKY Ha eKpaHi (opieHTyiiTecs
Ha CTPIIKY BiITBOPEHHS Bifieo) - i 3’ABUTbCA HOBe Iiajlorose BiKHO /it BUOOPY 3HiIMKiB. O6epiTh
JaCcOBUII ITepiofi, HAPUKIIAZ Bix movyatKy civas 2020 p. no KiHms TpaBH: 2020 p., HOTiM Kpok 300pa-
JKeHHA - 1 eHb i HaTuCcHITD Search (TTowyxk). Hikde cepen 3aBaHTa)KeHNX 3HIMKIB 3HIMITb Ta/Ioukn
6111 HEMOBHUX 3HIMKIB a00 THX, AKi BaM He 1og06aroTbca. [amouky sanumanTte 6i1s TUX 3HIMKIB,
AKi B X04eTe 6aunTy y cBOIiT aHimManii. HaTucHyBIIN Ha KHOIIKY BifTBOPEHHA BiZleo, pO3TAIIOBAHY
Ha HIDKHIN MaHeni mif aHiMaljielo, B MokeTe BifTBOpuTH Bifieo. Takoxx MoykeTe 3MiHUTY LIBKJ-
KiCTh BifTBOpeHHs. SIKIII0 Bac yce BIALITOBYE, ToAi Hatuckarite Download (3asanmasicerns).

Timelspse

1 St

ﬂ- '.-;-Hh.'-l'l.lﬂ T —

Ha wiit animanii Bu nobaunte nepemiiieHHs KopabiiB B o6panuit nepion. Takox B aHiMaliito
MO)XHA JjofflaBaTy Oynb-sKi 3HiIMKM 3 Konekuii Pins (bibniomexa). IlepeBara Takoro BapiaHTa aHi-
Mallii B TOMY, 1[0 3HIMKM MOXKYTb OyTHU 3 pi3HMX KOJIEKIIilf, a TAKO)X MO>KHA JI0JJaBaT! BXKe rOTOBI
06po06reHi 3HiMKH, Mozenb penbedy Tomo. KpiM Toro, Mo>kxHa BUKOPKCTATV TaKy aHiMallilo, 100
IPOiMIOCTPYBaTy Pi3Hi eTamy Bamoi poO6OTH i3 CyNyTHMKOBUMY 3HIMKaMu - [0 i micisa o6po6ku,
3/6€3 BUKOPUCTAHHS CKPUIITIB TOILO.

Ha »arp, Taky aHiMalilo He MO>KHA TOfATU y CTATMYHNUI MaKeT KapTH, IKNit M1 OyzieMo pobuTn
mani. OgHak Taki aHiMallii MOXKHa [JoJaBaTy y IIpe3eHTallil Ta BUKOPUCTOBYBATH JI/iA 1iKaBoi Bisya-
Ji3alil CBOIX pe3y/IbTaTiB JOCIiIKEHb.

6. Ilepexomgmmo po poboru B QGIS. 3aBaHTaxKTe y IPOEKT 3HIMOK, Akuit Mu 36epermm 3 EO
Browser. BigkpuTu 3HIMOK MOXXHa, IIPOCTO MEPETATHYBILM JIOTO Y BIKHO Iporpamu, abo yepes ro-
nosHe MeH1o Layer (Illap) - Add layer ([Jooamu wap) - Add raster layer (JJooamu pacmposuii wap);
y panky Raster dataset(s) (Pacmposuii Habip 0aHux) HaTUCHITh TPY KPAIIKM, BKOXITh Micljeposra-
myBaHHs (aiiny, KN BU 3aBaHTKWUIN HOIIepeIHbO, i HaTUCHITh Add ([Jooamu,).

Takox 3aBaHTaXTe y IPOEKT a1 3 IopTaMi, B sAKuX 1obysas naitHep «Diamond Princess».
Yepes ronosue menio Layer (Illap) - Add layer ([Jooamu wap) - Add vector layer ([Jooamu sexmop-
Huil wap) y panxy Vector dataset(s) (Bexmopruii Habip 0aHux) HaTUCHITh TPYU KPAIIKM, BKaXKiTh
MiciieposramrysaHHsA (aiiny (IomepesHbO 3aBaHTAXTe Jioro 3Bigcn https://drive.google.com/drive/
folders/170U03XEHk7a-J0362 AwllpT503hWs5KK) i natucuits Add ([Jodamu).

Hanmamryiite BifoOpa>keHHsI TOYOK i Hmifnmumimith iX. [l ZOCTymy [0 iHCTPyMeHTIB HajlalTy-
BaHHs BifjoOpakeHHs weiln-¢aiiyiiB MOTpiOHO MpaBolo0 KIIaBilllel0 MMUINI HATUCHYTM Ha BEKTOP-
HUJI 1ap, o6paTyl 3 BUMIAQJHOTO MeHIO IYHKT Properties (Bnacmusocmi), micns goro y BikHi Layer
Properties (Bnacmusocmi wapy), mo 3’siBUIOCs, epeiit Ha Bkiaagky Symbology (Cumeonika).
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Y HuKHIN yacTyHi BikHa Favorites (Ynio6neni) MoxxHa 0Opaty, SKVM 3HAYKOM X04eTe BifoOpaxkaTtu
00’exTH 1Ieiin-(ary, a TAKOX BUILe 3MIHUTY KOJIp Ta po3Mip.

(G} Layer Properties - paints | Symbology

=
"\.—:r\-gu- spmbal u2
* @ Marker IJ_J‘}‘
B Spnple marker
. 4
Lindf Millimetars - -
Cpacty 1000 B o
Size 2.00000 e =2
Rotation | 0.00 = =1L
I
e s
. % Smest Symbol..  Advanced T
‘ Metadata
= B Layar Rendering
E Dependencies ;
Shils. = L o _‘} Canget Appy Help

IITo6 mopmaTy migmcy, moTpibHO NepeliTn Ha Bknaaky Labels (Ilionucu), y BUIagHOMY BikHi 3Mi-
Huty Ha Single labels (Oounuuni nionucu), a B panxy Values (3nauenns) o6patut psAfoK, 3 AKOro Iji
mignucu 6ygemo 6partu (B HarmoMy BUIafKy 1je «Data»), i HatucHyT OK. TyT Tako)X MO>KHA Hara-
IITYBaTHU BifoOpaKeHHs MiANNCIB, JOAABIIN TiHb, BUJi/IEHHS, SMIHUTI PO3MIip TOIIO.

| E.‘E Laver Properies - points | tabeis

!
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Errfourmr Walue (£33 - £
Sounce w Hoext Samph:
-
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Ta]
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= Callouts
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7. IligK/mo4MMo 1ap i3 Cy4acHOK CYIIy THMKOBOIO 3JI0MKOIO 3 BMCOKOIO IIPOCTOPOBOIO pO3pi3He-
HicTIo. [l iporo poskpuiite MeHio XYZ Tiles (XYZ Taiinu) na naneni Browser (bpaysep), Bubepitb
«Bing Image» (My fogaBay 1eil map Ha MoNepefHil MpakTU4Hii «3MiHa BepXHbOI MexXi JIicy rip-
CbKOro MacuBy Mapmapocu HaBkosno Bepumay ropu Ilinm IBan Mapmapocbknit») i iBidi HATUCHITD
Ha HbOTO IIPABOI0 KJIaBilller0 MU, 1[00 HOZATY Y HPOEKT. 3a BalIMM Oa>KaHHAM MOXKHA TOHATH
Oymb-sIKUII IIap sIK OCHOBY /I MaKeTa KapTy, Hanpukiag OpenStreetMap.

= B
f

| B

MERBAEL

=T L
- ¥ ¥ Emg
W B gt
e :l- FOIAF.ZT.00 O3 22
5 2075-97-00-00 B3 205
= o W Upsr&trestMap
Lip

8. YacTo moTpibHO CTBOPUTHU KapTy, AKy MO>KHA HaApyKyBatu abo omyobmikyBatn. QGIS mae
HOTY>KHUI IHCTPYMEHT 1ifi Ha3Bow Print Layout (Makem 0ns 0pyKy), AKWii Ja€ 3MOTY B3STU IIapK
I'ICi cTBOpuTY 3 HUX KapTy. My 6yeMo CTBOPIOBATY MaKeT 3i CTAHZAPTHUMI eleMEeHTaMI: BlIaCHe
KapTa, CTpi/jKa Ha MiBHiY, IKa1a MacmTaby Ta MiTKI.

IITo6 mepeiiTy B peXXuM BifoOpa’keHHS KOMIIOHYBAaHHS /I MaKeTa KapTy, HeOOXiJHO BifKpuTH
MeHIo Project (ITpoexm) i Bubpat New Print Layout (Hosuii maxem 0ns Opyky). Y BiKOHeuKy i3
sanurtoM «IIpucBoiTy Ha3By MakeTy» HaIMIIITh JOBI/IbHY Ha3By a00 3a/uIITe PAOK TOPOXKHIM Ta
HaTKCHITH OK.

Edit View Layer Settings Plugins Veci
; ] New Ctri+N
! Mew from Template »
| QOpen... Ctri+Q
Open From »
EI Open Recent L
Close
EI Save Ctrl+S
) Save fs... Ctrl £ Shift+5
Save To »
Revert... i
Properties... Ctrl+Shift+P () Create print layout Title Iﬁ
{ Snapping Options...

| o Enter a unique print layout title
| Import/Export r B (a title will be automatically generated if left empty)

% New Print Layout...

I [} New Report... L[%f_] ﬂl

|
|
!

4] Layout Manager...
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Qi

Y BiKHI /11 CTBOpEHHSA MaKeTa KapTy Bigkpuiite MeHio Add Item ([Jooamu enemernm) i Bubepith
3i ciucky Add map (JJooamu kapmy). Bu nobaunre, 1110 y Bac 3SMiHMBCS KYPCOp MMIII ~ OKPECIIiTh
HJIM 30HY Ha 61/TOMY IMCTi MaKeTa KapTy, fie XxoueTe ii po3micTutu. Ha expani BifoO6pasuTbcs Takmit
caMuJi BUIIAL KapTy, 5K i B poboyomy BikHi QGIS.

1

-

Vew Do el MH o SHEgL

iy

Layout Edit View ltems EGHEIENE Atlas  Settings : 2
J g
BLE D A i
o = o Add 3D Ma v
pemag (° p d
g . Add Picture d i1
e |-zn |E| i . T e
@ 1 U5 1| 7 Add Label | = mmb gx
{1 &, Add Legend .,;
" o == Add Scale Bar
5] - M Add North Arrow
g
ks[5 3. Add Shape »
2 i Add Arrow 2
IyER [z Add Node Item » E
=) 2 4, Add HTML =
| D - "% Add Attribute Table
= -

vt TTETT wpes egpes, T ey

Tak camo 3a oromororo MeHwo Add item (JJodamu enemerm) nopaiTe Ha KapTy CTPi/IKY MiBHO-
qi - Add North Arrow (JJooamu cmpinky), MaciuTabny niniiiky - Add Scale Bar ([Jooamu macuima6-
Hy ninitixy) Ta Add Picture ([Jooamu pucyHox).

Cepern eneMeHTIB, sIKi MOX/IBO BCTAHOBUTM ¥ MaKeT KOMIIOHYBaHHsI KapTH, € TaKi:

Legend (Ymosni nosnauenHs) - KOMaH/a JJa€ 3MOTY HA/IAIITYBaTy BUIJIAJ YMOBHUX IO3HA-
4yeHb Ta ix mapamerpu. [licna Bm6opy i€l KOMaHM 3 ABJIAETbCA BifIloBinHe fgiamorose BiK-
HO, B IKOMY IIOC/Ii/[JOBHO BCTAHOBJIIOETDCS MepesIiK TeMaTUYHNUX IIapiB, BifoOpaskeHHS AKIX
Oyzie MPUCYTHE B YMOBHMX ITO3HAYEHHIX, i MapaMeTpy Hanucy «Jlerenmar;

North Arrow... (Cmpinka IliéHi4) - iHCTPyMEHT BCTAHOBJIIO€ BiIMOBiJHNII e/leMEHT Ta J10ro
B/IACTUBOCTI;

Scale Bar... (Macwma6na ninitika) - TOfa€ BiAIOBIHNII e/leMEHT Ha OCHOBi BUOpaHuX mapa-
MeTpiB y fianorosomy BikHi Scale Bar Selector (Bu6ip macuima6noi ninitiku) iist BUOpaHOTO
bpeiiMy KapTu;

KkoMaHzia Picture (PucyHox) - jae 3MOry HOJATU IO MaKeTa 300pakeHHA Y pacTpOBMX Ta
BeKTOpHUX (dopmarax. Hampukiaz, nopaiite 300pakeHHs Cy[Ha, HOIEPeJHbO 30epexiTh

KapTHMHKY 3a IOIIYKOM y TyI/i. Y panky Image source ([xcepeno 306pasxerHs) BKaXKiTb Mic-
1epo3TanryBaHHsA $HoTo.
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~ Main Properties

Image sourcs ‘
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Takoxx mpomnonyemo mopaty HasBy Kaptu depe3 Add Label ([Jooamu naonuc), y BikHi Main
Properties (OcHosni 6nacmueocmi) Hanucatu - «I1Isax macaxxupcpkoro kpyisHoro cynna “Diamond
Princess” y 38’s3ky 3i cmannaxom COVID-19». Binpenaryiite po3mip ta mpudt y BKIaai Appearance
(Buenso).

o s
ttem fropesties
Eanbwrd
3 Tewt Format ¥
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Hopnarite me pagionokaniitumit 3HiMoK Sentinel-1 3a 27 nmrororo 2020 p. I 1[bOTO MOBEPHITHCA
mo QGIS i Habnmm3bTecs fo 3HIMKa - IpaBOIO KiIasileto 1o mapy ta Zoom to Layer (Habnuzumu oo
wapy). IloBepHYBIINCD Y MaKeT, JofaiiTe HOBY KapTy yepe3 Add map ([Jodamu xapmy), a TaKOX
HiIIINIITh i1 Ta JomanTe MaCI_HTa6Hy LIKaJTy. [ITo6 BimoOpasmmocs came Te OXOIUIEHHS, SIKE € y Bac
y KapTorpadidyHOMY BikHi, TOTPiOHO BUAIMNTH 110 KapTy i moctaBuTy BigMiTky y Frame (Ppetim).

167




Q1
Layout Edit View [Rems Additem Atlas Settings

B @ R L eSeigye i =
B A E R, R
40 60 0 100 120 140 160 180 200 R20 |40 (260 200
T ] ) i S e ) ) e O A v e P e s O e TR
Lol 2 Winax K020 cydna «Di; i Pri y 3€’RaKy 31 cnanaxom COVID-19

1 item selectad

—] o =
[ | pems | undo History
= ftems BE
L ] - Ttem )
v == <Scalebar=
v " <Polyline>
" <Polylines

g ; Seilnok Sentinel-1 32 2.
L4 T s nacasmpessaro .. ]
Layout | Dem Froperties  Guides
Item Properties BE
Map 1
e ENRE ER AB

b Overviews

» Position and Stze

» Rotation

coior I -

Thickneas 030 s mm*

Join styte B Miter -

» v Background

» Tbem ID

Ld 9

T | w Wasdahles =
‘ »
$8.5% - |a

% -6.14817mm 412158 mm  page: 1

Takox MOYKHa JTOZATH KOPOTKMiT onuc o Kaptu uepe3 Add Label ([Jooamu naonuc).
ITicns momaBaHHA BCIX e/IeMEHTIB 1o KapTy BU MokeTe 36epertu MakeT sk Image a6o PDF 3 nio-
IIOMOTOI0 BifiTOBifHMX KOoMaH[ y MeHIo Project (I[Ipoexm).
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H Save Project
¢ New Layout
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Hasopumo Ham BapiaHT 0OpM/IEHHS MaKeTa SIK IIPUKIIaJl 3aBepIICHOr0 IPAaKTIYHOTO 3aBIaHHS.
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Llinsix nacaxupceio20 KpyizHozo cydHa «Diamond Princess» y 3e’s3ky 3i cnanaxom COVID-19

3 4 mioToro 2020 p, NpUENIHD NPOTARGM OOHOM
MicALRA oW nepefiysanu Ha Bopry cypHa B
nopry Wokorama, feswl B wamtax Gea sikoH
IHdexyin Ha kopaGni nowwpioaanacs y 4 paan
Bkgwe, Hix B YxaHi, Moxan 700 nacaxupie
JEPAIMMACA, 8 14 13 HINK JArUHYIH.

13H1M0|{ Sentinel-1 2a 27 miotoro 2020 p. Micue3HaxoOMeHHA
T — cyaHa «Diamond Princess» y nepioa kapaHTuHy

9. Ha Be6caitri vesselfinder.com Bu MokeTe BificTe)XyBaTy nepeMilieHHs KopaoiB y Bogax Csi-
TOBOTO OKeaHY, HalIPMK/IAJL IiT03Pi/Ioro Cy/iHa, AKe He3aKOHHO JIOBUTb puOy 41 BO3UTH KOHTpabaH-
ny. OnHak 36eperTu i eKCIIOpTyBaTH LULAX CYAHA He MOXKHA B 6e3II/IaTHIN Bepcil, JOCTYITHMII TnIie
OHJIAVIH-TIEPETTIAJ, JI0TO TENEPIIIHbOIO MOI0KEHHS Ta IepeliK OCTaHHIX 3YIIMHOK.

3aipitTe Ha cailt vesselfinder.com, y momykoBomy psgKy BBeniTh Has3By naitHepa «Diamond
Princess», 06epiTh itoro B mepeniky, KTaLIHYBIIM Ha Ha3BY, i BiIKpMETbCA HOBA CTOpPiHKa 3 Jja-
HUMU IPO CyAHO. TyT MOXKHa MPOYNTATHU KOJATKOBY iHGOpMaLio0 PO HHOrO, HOOAUNTH H1OTO
¢doto Tomo. Y 6noui Position & voyage data ([ani npo micye3HaxooxeHnHs ma mapuipym)
npefcTaBaeHi OiMbIIiCTh JaHNUX: TUI Cy[iHa, KypC I IIBUAKICTb, KOOPAMHATHU i1 IIO3HAYKA Yacy
OTPUMAHUX JaHUX.

Hesxi cyona moxymov mamu idenmuuni Haséu. «Diamond Princess» - ye naca-

HUPCOKUTL T1atiHep, MOoMy NPU NOULYKY OpIEHMYTimecs HA Ul XApaKmepucmuky, w06 obpamu npa-
BUNILHULL KOpabenv y nepeniky.
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POSITION & VOYAGE DATA

Pis SETHIET ship
st Kinglom
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Harucnysum kHonky Track on map (Tpex Ha kapmi), sika posMilieHa mig poTo, abo HaTUCHYBILIN

Ha MiHiaTIOpi Kap Ty, BY TepeMiCTUTeCs Ha 3arajibHy KapTy, Ha sIKiil 0OpaHe Cy/jHO Oy/ie miAcBiuyBaTuUCs
SCKpaBO-3€/IeHUMM KOJIbOPOM 1 TaK BUIIIATUCA 3-NOMDK iHmMX. TyT IOKasaHe JI0r0 IOTOYHE
HOJIOKeHHs. 301/IbIIITe KapTy TaK, 1100 BitoOpakasycs Ha3Ba MOPTY i MiCliepO3MilljeHHs CyfiHa, i 3
roroMororo Kiasiuii Print Screen Ha KnaBiaTypi 3po06iTh 3HIMOK eKpaHa i1 06piKTe i10ro 10 06XBaTy
caMoi KapTy, sIK Ha PUCYHKY HIDK4e. 30epexiTh KapTy MicienepeOyBaHHA Cy[HA Ha ATy, KON BU
BUKOHYETE 1110 IPAaKTUYHY. Take 300pakeHHs TaKOXX MOYKHA TOJATH JO MaKeTa BaIloi poOOTIL.
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Binsa ysbepexcks skoi KpaiHum mnepebOyBae
naitHep «Diamond Princess» y fieHb, Kommu Bu
BUKOHYETE 1[I0 IPAKTUYHY?

3a3HayTe OCTAHHIl IOPT, B IKOMY CTOSIIO CYA-
HO «Diamond Princess»

3a HaBeneHUM HIDK4e QR-KOoM BU MOXKeTe MOJMBUTHUCA Bifle0 BUKOHAHHSA NPAKTUYHOI.
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7.2. BuaBneHHA HadTOBOro 3a6pyaHEHHA B aKBAaTOPil
CepenszeMHOro mops

Y 6epesni 2021 p. Bech CBiT BifgdHaumB ITsATAecAT mepinit [Jenb 3emimi. A modymHamacs s
icTopis i3 mupokomacmTabHoi gemoncTpailii B Hpro-Mopky B 1970 p. 3a pik jio akuii 6 6eperis
Canra-bap6apu (KanibopHnis) craBcs Haitbinpimmit po3nus HadTu B icTopii CIIIA Ha TOit MOMEHT.
CycrizibHa peakiiis Ha I10 KaTacTpody CTaja MOTY>KHUM CTUMY/IOM /I PO3BUTKY €KOIOTi4HOTO
pyXxy.

Hait6inbmi BTpaty HadTi OB’ A3aHi 3 i TPAaHCIOPTYBaHHAM i3 pailoHiB 0OyBaHHs. ABapii Ha
HaTOBUX TaHKepax, OypoBMX IIaTPOpMax 4 HiJBOJHUX TPYOOIIPOBOJAX CTAHOB/IATD niIe 25%
BiJi 3araJIbHOI Ki/IbKOCTi BUIIaIKiB HATOBOTO 3a0pyHEHH MOPiB, BOZHOYAC AK 75% IpuUIIafae Ha
3BMYAIHMIT TIPOLleC TPaHCIOPTYBaHH:A.! OfHAaK IiJ 4ac aBapiif, KoM MOXKe po3nmmBaTuca mo 40-
50 TyC. TOHH HaTH, yPaskaeThCs MOBEPXHs IUtoweto 61m3bko 100 km?. OCHOBHI Miclist HATOBOTO
3abpynHeHHs CBITOBOTO OKeaHY pO3TalllOBaHi Ha IUIAXaX PyXy TaHKepiB M bamspkum Cxopmom
i €ppomoro, Amepukoro Ta fmoHiero. 3HauHi 3a0pymHeHHA HasABHI TakoX y CepenseMHOMY,
Kapub6cpkomy, [liBrerno-Kuraitcbkomy Ta SAOHCEKOMY MOpSIX.

3a janumu Arentcrsa CIIIA 3 0XOpOHM HaBKOIMIIHBOTO CEPEOBUINA, Yepe3 10 XBU/IMH Mic/IA
NOTpPAIUIAHHA Y BOAY 1 T Haptu yrBOproeTbcs HadroBa IUIsAMa ToBMHOW0 10 Mm. Hapgasi toBmHa
IUTiBKV 3MEHITYETHCA (10 MeHIIIe Hk 1 MM), aje IIAAMa pO3MMPIOEThCS — 1 T Had TV 37aTHA BKPUTI
wronty fo 12 xm” 3a BigcyTHOCTI BiTpY, XBM/Ib Ta Tediit 1 M cupoi HaQTVU PO3TIKAETHCA Y IIAMY
paniycom 50 M 3a miBTopu ropyuu.’ IToganburi 3MiHu BigOyBalOThCA Iij| BIVIMBOM BiTpY, XBW/Ib i
noroau. JIikBigaliiss Takoro 3a6py;[HeHHH MO>Ke TPUBATH [E€Ki/IbKa MiCALIiB, a TO 11 POKIiB.

HadroBa mniBka 3MiHIOE CKIaj CIeKTpa Ta IHTEHCUBHICTb INPOHMKHEHHS y BOAY CBiTIA.
[TpomyckaHHA cBiTIa TOHKMMM IUTiBKamMy cupoi Hadty craHOBUTH Bif 10-11% (280 HM) mo 60-70%
(400 uMm). ITniBka ToBIMHOW 30-40 HM NOBHICTIO TOITIMHAE iHPpadepBOHE BUIIPOMiHIOBaHHS.

Curyanis

7 >xoBTHA 2018 p. B CepenzeMHOMY MOpi BiffOynocs 3iTKHEHHS ABOX TOProBux cyzeH. IToBigom-
JIANI0CH, 10 TYHIChbKe BaHTa)KHEe CYIHO Bpi3aziocsa B KOPIYC KiIPChbKOIO KOHTEMHEPOBO3a IiBHiY-
Himme ¢panyspkoro octpoBa Kopcuka. JKepTB ymanocss yHUKHYTH, ajle B pe3yabTaTi 3iTKHEHHA
CTaBCsA BUTIK Ia/MBa.

IHIMzAeHT 6yB CIPUYVMHEHMII Cepielo JTIOfChKIX IIOMMIOK: KaIliTaH TYHICbKOTO KaTepa pO3MOB-
JISIB TI0 TeslepOHY i He 3BepTaB yBaru Ha pazap. Kpim toro, Kinmpcbke CygHO CTOSIO Ha AKOpi y «He-
BiJIIIOBifIHOMY» pailoHi. 3a OLiHKaMI, 1Ba Cy[HA 3a3Ha/IM HIKOAY He MeHIIe HiXK Ha 13,5 M/IH eBpo.
[Tpryomy onepariist 3 ounieHHs MpUOepeXHNX BOJ, OLiHIOETHCA B 10 MTH €BpoO.*

Bineo siTkHenHs i3 caiita « Vesseltracker»: www.youtube.com/watch?v=AgXqpUCXwhU.

3aBmaHHA
3a JOOMOT00 paflapHNX 3HIMKIB JIOKa/Ii3yBaTy IJLAMY ITa/INBa, BUMIPATH I ZOBXWHY i1 06paxy-
BaTy 1ioy. [TpoananisyBary, K OIMPIOBANIOCA 3a0pyfHEHHA B MOPI.

! Ferraro G., Tarchi D., Fortunu Jo., Sieber A. (2004) JRC 172 Experience in the Field of Satellite Monitoring of Accidental
and Deliberate Marine Oil Pollution. Joint Research Centre, Via E. Fermi, 1,1-21020 ISPRA (VA) Italy. URL: http://serac.
jrc.it/midiv/ pdf/eurisy.pdf

Kyuma T. JI. Kaprorpadysanus HagroBux posnusis y HopHoMy Ta A30BCHKOMY MOPsIX 32 JAHMMU AMCTAHIIITHOTO
30HyBaHHA 3eMIi. BicH. 2eode3. ma kapmoep. 2006. Ne 2. C. 26-29.

2 VBanos A. 10., Bocrokos C. B., Epmouikun V. C. KaprorpadupoBaHye IIeHOYHBIX 3arps3HEHNIT MOPCKOI TOBEpPX-
HOCTH II0 JAHHBIM KOCMIYeCKoit pajuonokanum (Ha npuMepe Kacrmitckoro Mops). Hccnedosarue 3emnu u3 kocmoca.
2004. Ne 4. C. 82-92.

> emb6oBuy b. I, fIBopcpka C. B. 3abpynuenns okeaHis HadpTow Ta Hadromposykramu. biopisHomanimms ma ponv
meapun 6 exocucmemax : Matepianu VII MibxkHap. Hayk. KoH}. [JHinporneTpoBchbK : AgBepTa, 2013. C. 45-48. URL:
http://www.zoology.dp.ua/z13_023.html

* URL: https://safety4sea.com/human-errors-led-to-ships-collision-in-corsica/
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AIropuT™M BUKOHAHHA 3aBJaHHA:

1. 3aBaHTaXUTH IaHi 1O MpaKTU4HOI poboTH 3a gonomorow EO Browser.

2. Bigo6pasutu 3uimxu B QGIS.

3. BumipaTy JOBXVHY IIAMM 3a0pySHEHHS 8 )KOBTHA, 9 )KOBTHS, 14 YKOBTHH.

4. OnudpyBaTy IIONLY PO3INTOTO MAINMBA B Pi3Hi JaTu.

5. 3pobuty aHiMariio o poBaHMX faHMX 3a jonoMororo wiarina TimeManager (Meneodscep uacy).

IToxkpokoBa iHCTpyKIisa

1. Cniepmry 3aiinith Ha caiit EO Browser, BBeJIiTh CBili /IOTiH Ta aposb.

3a J0TIOMOr o010 psAfiKa MOLIYKY 3HAJAITh Ha KapTi Teputopito octposa Kopcuka B CepenseMHOMY
MOpi.

Y MeHIo OoIyKy 3HIMKiB:

« B1Oepith Data source ([Incepeno danux) - Sentinel-1;

« 06epitp Time range (Yacosuti nepiod) - 01-10-2018-13-10-2018;

o HaTKCHITD Search (ITowiyk).

U]

< 95 EO Browser

Q, Discover & Visualize = Compare ¥ Pins

Theme &
ault

Search Highlights

Data sources
» Sentinel-1

Advanced search: @

B Sentinel-2

Q, Kopcuka

KopcukaHceka npoToKa,
Irania

Kopcukawa, Texac, Time range [UTC]
CnonyqeHi Ltatn AMmepuru

B 2018-10-01 B 2018-10-13
Kopcuka, eynuus Kynbuwesa =

Ierpozaeoncksk, Pocia B fiter by mo

Kopcuka, [lencinseaHia,
Cnonmyuesi LLitath AMepuim

Bub6epirs 3HimMOK 3a 08.10.2018.

# Sentinel-1 AWS-IW-VVVH &
B 2018-10-08

® 17:21:45 UTC

2. CynyTHMKOBI pajapHi 3HIMKY 0COO/IMBO KOPYUCHI I/Is1 KOHTPOJIIO 3a IIPOrPeCcOM PO3/INBIB Ha-
Ty, OcKinbKY HasBHICTb HapTM Ha MOBepXHi BOAY MTOCTAOIIOE pyX XBuUIb. Pajjap 3me6inpiioro Bu-
MipI0o€ TeKCTypy IOBepXHi, HaTOBI IUIAMY HOOpe BUJHO - BOHY YOPHi Ha cipomy T1i. Hanpukiag,
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Ha PYICYHKY HJDKYe II0Ka3aHO, IKUII BUIVIAZ MaB OJVH 3 HailOinbImx po3muBiB Had Ty B MeKcrKaH-
CbKilt 3aronj, mo crascay 2010 p.

HadToBa - [[irT—
nnama [ cyaHa W

HadTosa |
nnsma

e a

Posnmus HadTi B MeKCMKaHCBKil 3aTomi
(NASA, MixxHapopHa KocMivHa ctaniis, 05.04.2010)

Henbra piukyu Miccicini Ta Bopa 6ins1 y36epesxoks JlyiziaHu MaloTh TeMHWIT BUIIAL B OCBIiT/IeHI
yactuHi. le ABMIe BUKIMKaHEe COHSYHUM CBIiT/IOM, IO /I3€pKaJIbHO BiOMBAETHCS BiJi MOBepXHi
Bomu.!

ITpote Ha 3HiMKY B KoMbiHanii SAR-urban (mepa, sika aBToMaTaHO Bifkpuerbesa B EO Browser)
BI HisIKOi Ha(TOBOI IUIAIMY He obavnTe.

0 3anuTaHHA A1 NepeBipKu

Yomy HapTOBOrO 3a0pyZHEHHs He BUIHO
B KomOiHanii SAR-urban?

 Browser

o aslies
Cataar Samaaes 1 AW

b

. I ¢ G T

R e e e el T

A — g

R R ]

P R
ey

! URL: https://www.flickr.com/photos/nasamarshall/4583800305/in/photostream/
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Ckopucraiitecsa ckpunrtoMm Water surface roughness visualization (AnropuTM MOpPCBHKOTO
cepemoBuiIna), o6 mobaunTu IVIIMY PO3JIMTOrO IajMBa Ha MiBHIY Bif octpoBa Kopcuka. [Ina
L[bOTO 3aiiiTh Ha caitT https://custom-scripts.sentinel-hub.com/ i B konexkiiii Sentinel-1 06epitp mo-
TPiOHMIT CKPUIIT.

custom-scripts

that can be wsed with Senbinel-Hub &

Mew On LikHub
Sentinel-1

Collectionof cistem

custom-scripts

sed with Sentiesl-Hiub

iew OnlEkin

Celection afeumiem Collection of custom seripts
seripls

Dizastes managesent and provertion algatithms

Custom Scripts Reposilory

Ciobal L

Adding new eustlom
rcripts

Inreperic Bebmmardopmu ckpuntis go EO Browser
(mxepeno: https://custom-scripts.sentinel-hub.com/ )

OO6paHuii CKpUIIT Bidyati3ye IOPCTKICTh BOJY HaIIOBepXHi 3 faHux Sentinel- 11 BUKOpUCTOBY€ETHCSA
11 MOHITOPMHTY BOIHOI IIOBEPXHi (CyZieH, 3a0pyaHeHb HapTO0, MOPCHKVIX TeUill TOIIO).

[TepeiiniTh Ha BK/IAQJKy CKPUIITY, HATUCHITD KHONKY Show (IIokasamu) i ckomiroiiTe TEKCT Ha
4OpHOMY (poHi.

Visualization

Waier Surface Roughness Water Surface Roughness Visualization

Evalunte and \isualize Showssgor of dow

InTeperic BikHa 3aBaHTaXeHHs cKpunTy « Water surface roughness visualization»
Bebmmardopmu ckpuntis go EO Browser (mxeperno: https://custom-scripts.sentinel-hub.com/)

Texcr ckpunry:

var val = Math.1og(0.05/(0.018+VV*1.5));
return [val];

[Toepnitbcs B EO Browser, motim, mporopHyBILIV aBTOMATIYHi Bidyaizaljil BHU3 Ha /IiBi 61uHiit

nasesi, Bifkpuiite Bknanky Custom (Ilepconanvhi HanauimyeanHs), poskpuiite BKaagky Custom
script (Cxpunm), BCTaBTe y BIKOHEYKO CKOIIIIOBaHWII TEKCT i HATUCHITD Refresh (Onosumuy).
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e moous > (B

€ @ EO Browser

Q & Visualize + Compans ¥ Pins

- decibel gamms0 - radiometric teman comecte

el gan

ecibel gammal - o

bel gammal - radiomietric ferrain

r gammall

Bisyasnizarjis 3HiMKa 3MiHUTbCS KapAVHAIBHO 1 3pOOMTH MOXXIVBYM ITO0AUUTH IVIIMY PO3JIATO-
ro Ia/IMBa, @ TAKOX JIOKAJIi3yBaTy KOpabyi (BOHM y BUITIAII YOPHUX XPECTUKIB Y MOpi).

Q 3anuTaHHA 1A NepeBipKu

BubpaBum B KaneHJapyuKy IOIEpesHIO ATy,
HOIMBITBCH, AKOIO Oy/Ia IUIAIMa MTa/MBa B IIEPLINI
IeHb 3iTKHEHH:. Bij 40oro 3aje)XxuTb HaIIPsAMOK Ta
IUIOIIA MTOLIVPEHH: 3a0pyIHEHb Y MOPi?

3. 3aBanTaxre 3HiMKM 32 8, 9 i 14 )xoBTHs 2018 p. Habnusbrecs o msimu 3abpyaHeHHs 8 XKOBT-

H 1 HaTUCHITD . Ha IIpaBiii OiuHil manerni. Y BikHi, ke BiTKpueThcs, 06epith BkIagKy Analytical
(Ananimuxa) 1 BKaXKiTb:

o Image format (Popmam 306pasncenns) - TIFF;

o Image resolution (IIpocmoposa po3pistericmv) - High (Bucoka);

» Coordinate system (Cucmema koopounam) - Popular Web Mercator;
o Layers (Illapu) - Custom (Kopucmysaypkuii).

Harucnite Download (3aséanmaxcumu) i BKaXiTh IUIAX I 30epe>XeHHs apXiBy Ha BalllOMY
KOMIT I0Tepi.
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Basic | Analytical High-res print

Image download

Image format: TIFF (32-bl foat) |

Image resodutson: H
2500 x 1175 px

Coordinate system: rF‘-nrrL#.ar Wab Marcator (EPS5:3857) | - |

Preqected rasalutiors 29 m/
Clip extra bands @

Layers: Visualized |

¥ Custom |

B 54R urban

W Enhanced visualization

B Enhanced visuslization - orthorectified

B Enhenced visuslzation - radicmatric tarmain
correched

B WV - linear gammal - orthorectiied

W\ - finear gammal - redimetrc bermsin
cormectad

B vV - finear gammal

W \VH - inear gammal - ortharectified

W vH - Enear gamimall - dicmetric temain
cormeched

W VY - knear gamimall

B v - decibel gammal - cethorectified

W\ - decibal gammad - radiometbre ermsin
cormacted

B vV - decibel gammal

W vH - decibal gammal - arthorestifed

W VY - decibel gammall - radicmetric terrain
corneched

W vH - decibel gammal

MO)KHI/IBO, oo npu 3aBaHTa>K€HHI BUHUKHE HOBiHOMHeHHH, aJI€¢ BOHO HE€ BIUIMMHE HA 3aBaHTa-
JKC€HHA, TOMY HE XBUJIIONTECS.

Basic Analytical High-res print

3MiHIOIOUN JIaTy B KaJ/IeH/api, IOBTOPITh 3aBaHTa)K€HHA JI/I4 3HIMKiB Ha 9 11 14 >KOBTHA.

4. Bipkpuitte QGIS i 3aBanTa)XTe B IPOEKT 3HIMKM, siki My 36eperu 3 EO Browser. Bigkpun
iX MOXXHa, IIPOCTO IEePETATHYBILIN Y BiKHO IIporpamu, abo depes ronosHe MeHio Layer (Illap) - Add
layer ([Jooamu wap) - Add raster layer (JJooamu pacmposuii wiap); y panky Raster dataset(s) (Pa-
cmposuti Habip 0aHux) HATVCHITD TP KPAIIKM, BKOXKITh MiCIlepo3TallyBaHH:A ¢aiily, KUl BU 3a-
BaHTXWIN [OTIePeHbO, i HaTUCHITh Add ([Jodamu).

Taxox popaiite kapTy OpenStreetMap y npoext (mento XY Tiles (XY Tatinu) Ha naneni Browser
(bpaysep)), abu mmepeKOHATICS, 10 3HIMKM BifoOpasmincs B IpaBUIbHIl JTOKAIIl.
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5. Habnmmsprecs 1o /10KanisoBaHOI IJIAMM i 3a JOIIOMOTO0 iHCTpyMeHTY «JliHiiika» BUMipsiiTe
IIOBXVHY Ha(TOBOI IUIAMMU B KiToMeTpax 3a 8, 9 i 14 »KOBTHS.

|G [T > & e
Measure Line

|
= Measure Area

= Measure Angle

@ 3anuraunsa gua nepesipku

JoBx1Ha 1AM 3a6pyRHeHHA
8 JKOBTHS -

9 >)KOBTHSA —

14 >XOBTHA -

Ouudpyiite nnsamy 3abpynHeHHs B pisHi pgatu. CTBOpITH HOBMII ITOJIITOHATBHMIT BEKTOPHMI
map. Ha nmaneni incrpymenTis Bubepits © New shapefile layer (Hosuti wetin-gaiin wap). Y BikHi,
0 BifkpueTbcs, 6inst nons File name (Hasea ¢aiiny) HaTUCHITD Ha iHCTPYMEHT | -, 06 3HANTH
NOTPiOHY MaInKy, B sIKy 6ymere 30epiraTyi HOBUIT BEKTOPHUII 1Iap. BkaxKiTh i10ro Ha3By, HAIPUKIIA
«oil_area», i HaTHCHITD Save (36epeemu).

Y noni Geometry type (Tun zeomempii) 3 BunajHoro cucky subepite Polygon (Ilonieon). Y psp-
Ky Kaprorpadiqanx npoexuiit Bubepitb WGS 84 / Pseudo-Mercator. [loparite none «Date», 06pas-
LIV BiJIIOBiIHNII TUII y PAAKY IiJi Ha3BoI0. [laji y BiKHi /1A CTBOPEHHA BEKTOPHOTO IIapy moTpibHO
HatucHyTy Ok, i HOBUII I1ap Ma€ BifKpUTUCS Y IPOEKTI.
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Erorener [

'!" IeTm®o (5 plaw Shapedile Layer =
@_’ I . : ~ _ : P
oy Tarial Bookmarks File nama Co\Lsarsi T - DD Be skt p P 2300, 28 wnl_area shp a || ]
¢ ¢ [ Project Home Fils gndoding UFF-B -
Ao v [E] Home :
s Lty bype L Fladypynti -
PTG
£ i
LA (KR} A e s s e 2% M wiplpash LS HIT T
P ot M L
I"-i'_n‘l E EoPaCkige | Projec CHS: EPSG:IESS - WIS 84 Pocwde-Mercabor - || &
Spatialife
e Pasyy Vel
W rosiGis
» ssn M
i [ @]
e [E S -
BB oaz Type| | i Dt
b OWKS WS Lesxgth Bo Frecmion
= 8 X¥7 Tiles
Hoeruftn Viewawer Hrenssor
Spratial Dokt Manaigss Felds Lt
L =
a3 '- = =gl fype Lengli Frecson
Mame = Grop uf | Iritager 14
Dipie [haste: Bl
1
Lﬂ:fl:"l"i i._:_up; Canesd tiwip

AKTHBIi3yJiTe peXXUM pefaryBaHHsA BEKTOPHMUX HIapiB: HATUCHITD Ha LIap JiBOIO K/IABilllel0 MUIIi
B IlepesIiKy 1IapiB, M/ IIbOro HaTUCHITD Ha iHcTpyMeHT /' Toggle Editing (Ilepemxnymu pexcum
peodazysanns). Ilic/a yBIMKHEHHA peXXMUMY peflaryBaHH: esAKi iIHCTPYMEHTH II09ay BifoOpakaTu-
Cs1 KOJIbOPOBUMM iKOHKaMM, TOOTO CTany aKTUBHUMM. Bubepith iHCTpyMeHT i1 ol poByBaHHS
nonironis “% Add Polygon Feature ([Jodamu 6ido6pasenHs nonizona) i oOIHiTh OKpeCTIeHHs Mexi
30HU HaTOBOTO PO3/MBY HA MEPUIOMY 3HIMKY 3a 8 >koBTHA 2018 p. Ycro MeXXy MO>KHa BeKTOPU3Y-
BaTy OgHUM moyiroHoM. [Ilo6 3aBepmnTy onMQpPOBYBAHHA, HATUCHITH NIPABOI0 K/IABIIIeI0 MUIIi
11 3aIIOBHITh TabmuIfo aTpnbyTiB, 060B’I3KOBO BKa3aBIIM /IATy 3HIMKa, 3 IKOTO B OLU(POBYETE
3a0pynHeHH: (IIBUIKO NOAVBUTIICSA MOXKHA B Ha3Bi aiiny).

oil_area - Feature Attributes H

i ]

Layers == -

o & w Y 5~ 200 '

* | %" 2018-10-08-00 00 2018-10-11* Date ||HIFE-10-08 a =
.-."I L} : =

255 | C_(.rD Cancel

* ) B 2018-10.09-00 00 2018-10-11
il

OCKIJIbKY IUTOIIL 3a6py;[HeHH;{ 3a pisHi IHi HAK/IaZAXOTHCA OfIHA HA OJIHY, IIPOIIOHYEMO BaM 3Mi-
HITH IPO3OPICTh TOJIroHa, a 11106 0y10 3py4Ho oundpoByBaTH IUIOLI 3a0py/IHEHHS Ha HACTYIIHI
maTyi - 9 11 14 5KOBTHS, 3aBEpPLIITh pefjaryBaHHsA i 30epexiTp yci 3MiHM.
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7. OT>Xe, B pe3y/IbTaTi BU Ma€Te OTPUMATY KiJIbKa IOJIiroHiB HaTOBUX IJIAM 3a pisHi gHi. [Ipo-

IIOHYEMO BaM 300pa3NTy IX piSHMMM KOTbOpaMM 3aJIe)KHO Bif gHA. [I/14 [bOr0 HATUCHITD IIPaBOIO
KIaBimlero Mui Ha wapi Properties (Bnacmusocmi), TyT y nepiiomy psjky obepits Categorized
(Kamezopianvruii) 3a sHadeHHAM «Data» (Opyzuti paoox), pani Classify (Knacugpixysamu) ta Ok.

" Favorites

v 1" spatial Bookmarks ) Layer Properties - oil_area (2a 3amosuyBanHam) | Symbology x

+ [® Project Home |

L B = @ information = L 2

‘ormation Val ! D - .

& GeoPackage J\&‘ Source Symbol N
/ spatialite ==
W rostGls Symbaology Color ramp Ra colors |*
P mssaL @3 Labels Symbal ~ Value Legend
@ Oracle - . v 2018-10-08  2018-10-08
& os2 , Diagrams ¥ 2018-10-09  2018-10-00

b WMS/WMTS - v 2018-10-14  2018-10-14

: ng 3D View A

- @ XY7 Tiles y v all other volues

Results Viewer Brogier i Fields

Spatial Bookmark Nhager e BBl Attributes Form

LA ho=

Name Group

q

Layerg

4 b TR = - A [ T
= = Classify )| 8P || == || Delete Al | advanced
Variables P Layer Rendering

v 2018-10-08

VI | 2018-10-09 i e - | Styje | C ok )| cancel Apply Help
v N1A-IN-14 — =

8. O6paxyemo 1oy oundpoBaHyx nojiroxis. CroyaTky npaBoo KIaBillelo MUII HATUCHITh

Ha 111ap, 06epite Open Attribute Table (Biokpumu ampubymusHy mabnuyio) i B pfKy iIHCTPYMEHTIB
3HaiaiTe Open field calculator (Biokpumu kanvkynamop nonis). Y HoBoMy BikHi BinmiTere Create a
new field (Cmeopumu nose none) - «Area» - Decimal number (real) ([Jecamxose uucno (diticHe)) -
3aJIVILINTY OAVH 3HAK Iic/isg komu - Geometry (leomempuuni) - $area ($nnowia) - Ok.
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Q

Favorites
¥ Spatial Bo|

£ project Hd & Zoom 1o Layer
™ |

Zoom 1o Salection

oil_area » Features Total: 6, Filtered: 6, Selected: 0

7B ] B &

123id v = E

LY ®ERL

B s W &

B fey 2 Show in Overview

L]
»
¢+ 6] Home
v
v D)

Show Feature Count

& GeoPackag P
f’ Spatialite apy Layer
@ rostls Rename Layer
P mssal | puplicate Layer
@ Oracle =
emave Layer...
@ os2 s B v
v 6 WS/ B Open Atmibute Table

M ./ Toggle Editing
H Save Layer Edits
& Current Edits

Filter

Change Data Source

Set Layer Scale Visibility. .
Set CRS
Export
Styles

Praperties...

2018-10-08
v 2018-10-09
W 2018-10-14

pd Field Calculator

v Create a new field

Update exdsting field
Craate virtuad field
Output field name | Area
Output field type | Decimal number (real) -
Output field length] ¢ = FPredsgion |1 ¥
Expression Function Editor
[ L Sen., Showr Helg i
= = A R N function Sarea
i + Fuzzy Matching =
garea | i Returns the area of the current
b General
feature. The area calculated by
= A this function respects both the
angle_at_... current project's ellipsoid setting
and area unit settings, For
area example, if an ellipsoid has been
azimuth set for the project then the
boundary calculated ares will be ellipsoidal,
Bitrde and if no ellipsoid is set then the
i caloulated area will be planimetric.

Output preview: S4.08417357532503

bounds_h...

—|Open field calculator (Crr+ |;.]

3eeprimp ysaey Ha yudpu, AKi 6u ompumaeme npu pospaxyuky Output preview
(IIonepeoHiti nepeensio pesynomamy). Axuio yugpu 3aHaomo eenuxi, mooi 00UHUYEN BUMIPIOBAHHS
nnowi 6 QGIS 6yoymv «mempu keadpammi». I1Jo6 3miHumMu 00UHUYT BUMIPIOBAHHS, NOMPIOHO Ne-
petimu y Project (IIpoekm) - Properties (Bnacmusocmi) - Oounuyi eumipy nnouyi, obpamu «xino-

mempu Keaopami» i uje pas 00paxysamu Naousy.

@uu View Layer Settings Pluging Vector Raster Dstabase Web Mesh MMQGIS Processing Help

New Ctrii+N . .
= q (&) Project Properties | General b
New from Template :
w General Settings "
Open... Ctri+0
Cpen From b Project file C:\Users|\KYTV-DBO\Desktop\Pr_23.03.21\New.qgz
Open Recent » Project home
Close Project title
H save Crl+5 Selection color |+ Background color bof
& Save As... Ctri+Shift+S Saye paths | relatwe v
Save To » pved A
wvoid artifacts when project is rendered as map tiles (degrades performance]}
Revert...
Properties... Ctrl + Shift+P X s
Snapping Options... Hiipsoid "
APARRING {for distance and area caiculations) WES BE{ERSC PI)
v
Impor/Edport Semi-major [6378137.000 Semi-minor | 6356752.314
! o New Print Layout... Ctri+P
o= Units for distance measurement Kilometers
< New Report.. r
: s ot e
4, Layout Manager...
Layouts b w Coordinate Display
Buit QGIS Sufes; Display coordinates using = Map units (meters)
Mame ~ Group xMin
Predision * Aytomatic Manual |2 |+ | dedmal places
| - Project Predefined Scales
‘ 3 -
Layers 2% 4 3
¢ & v 5 = e
- B RS B I ok )| cencel Apply Help

9. Ilignyuite mIomy: NpaBoro Kiaasimeo muii Ha map - Properties (Bnacmueocmi) - Labels

(Haonucu) - Single labels (ITooounoxi n

ionucu) - Area (IInowsa) - € i [ONMIIITD y PAAKY O Ha3BU

pAAzKa, 3 AKOro GepeMo HasBy i mignucy || ‘km>’ - Ok.

181




7
.
Text Samphe|
b ) Expression Dialog b4
Loem IpSU fuvessin | Funchon Editor
Show Felp
o |=]+ S E T R — group aggregates
| Lovem Tpsum = A e P v Color - =
. A ¥ h!' v Conditionals (:mams tuncons m'n .Iaggm_xe
§ L = er layers ana
i et + Conversions values over kayers and hielcs
" formatting + Date ana Time
W= Butter v Fisids and Values
W sackgroun + Files and Paths
J Shadow + Fuzzy Matching
» Callouts v General
#* Piscement + [Gexmcty
+* Rendering| 5 "ﬂ'ﬂﬂ 5
v Maps
* Math
» Operators
+ Ratters
» Recosd and Aniri..
» Siring
+ TimeManager
» .m- ¥
Output preview: 54,1 xt! + Recent (generic) -
= 0K Cancel Help

10. 3aBanTaxxte HOBUI 1wiarin TimeManager (Meneoxep uacy) 4depes Plugins (IInazinu) -
Manage and Instal Plugins... (Ynpasninns ma iHcmasnAyis IIATiHIB...). Y pAAKY HOIIYKY IOYMHA-
Te HabMpaTy Ha3BY IUIariHa, i BiH aBTOMaTUYHO BiOOPasUThCA B IIePeiKy B HVUKHIN 4acTHHI BiKHa.
O6epiTb 710T0 3 IepeiKy, HaTMCHYBIIM JIiBOIO K/IaBillle0 MUII, ~ aBTOMaTUYHO 3 IBUTHCS KOPOTKA
inpopmanis nmpo mariy, 3 KO0 BapTO O3HAVOMUTNCSA, fani HatucHiTh Install Plugin (Ycmanosu-

mu nnaein) i 3aKpuiiTe fiajorose BiKHO.

(EREEEE Wector Raster Database Web Mesh MMOQGIS Processing Help
% Manage and Instafl Plugins... r @ Plugins | Al (663)
. Python Console Crri+Alt+P
dzetsaka
Map swipe tool
B5GIS
TimeManager

# ArcGlS ImageServer Connector

@ Archiwaina Ortofatomapa

& Backup layer

# Batch Heatmaps

# D3 Data Visualization

# DistanceCartogram

@ EO Time Serles Viewer

# EOF-based Time Series Reconstructor
& FORCE4Q

% GEE Timeseries Explorer

@ lsachranes

& Midvatten

& MISLAND

& MODIS_NITK

& OpenQuake Integrated Risk Modelling
& Plugin Load Times

& PosiView

# PS5 Time Series Viewer

& QRealTime

& RasterTimeseriesManager

# Stipcharidrawer

& Temporal/Spectral Profile Tool

& Time of Concentration and Lag Time
= TimeManager

& TravelTime platform Plugin

——

" TimeManager 83

Create ani i lizing spati
temporal data

TmeManager adds tme controls to QGIS. Using these
tme controls, you can anmate vector features based on
a time attribute. Thers is also an exparimantal raster layer
support and support for interpolation beween point
geometres. You can create animations dwectly in the map
window and export image sefniac.

176 rating vota(s), 207332 downloads

Tags =
More info

poral, tima, animation

bug trecker code

Author Anita Graser, Karoling alsxou (ska
carchnux)
Available version -

4 L]
+ | Upgrade AN @mu Hugqn)
Chose || Help
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ITicna ycminrHoro BCTaHOBJ/ICHHS IUIATiH 3’ ABUTHCS OKPEMOIO IIAHEJUTI0 HIDKYe KapTorpadiyHoro
BiKHa.

Time Manager ]
@ = | Settings  Export Video Time frame start | 2000-01-01 00:00:00.000 | 3| Time frame size |1 2| minutes .
- "
| T ot sat

Sk1o maHenb He 3’ABMBCS, TOA1 HOBTOPITH AAii 3 PUCYHKA HIDKYe.

Vector Raster Database Web Mesh MMQGIS Processing Help
{ :& Manage and Install Plugins...
&, Python Console Ctrl+Alt+P

dzetsaka L4
Map swipe tool »
RSGIS

TimeManager Toggle visibility

Hanmamryiite animarito, Hatucuysiu Settings (Hanawmysanus) - Add Layer (Jooamu wap).
Bubepitb cTBOpeHnmii map, 3a3Ha4Te B PsA/IKax Yacy KOJIOHKY 3 /JaTo0 Ta HaTUCHITh Ok.

Q1
Layers - -
_ . —: Time Manager
Layer name Start End (optional) Enabled Index Time format @ layer’y, g
- o filnn. L A 1 dos d a
() Select layer and column(s) b4
|
Layer oil_area »
Start time Date 4
End time Same as start *  (optional)
4
Dffset (in sec) 0 ~ (optional)
Animation options
Intes ti No ink lation (faster w, ional
Show frame for | 500 = milliseconds poRton S intepriotion (esen) Kyt
1D attribute None - every geometry Is 3 position of the same moving object in time ~ | (for interpoistion)

Play animation backwards
L imati
ooping animation Ignore this layer when checking if scene is empty

Do not export empty frames in time managed !
42 i ged an Accumulate features

s . m
v Display frame start time on map Tim Rssre suiiant Airing

< _OK ! Cancel

36inpiuiTe nokas o 1000 minicexkyHp, 106 nosinpHilIe Bifo6paxkanacs aHiManis, HaTUCHITH OK.
Y panky Time frame (IIpomincok uacy) obepitb days (0ni). Illo6 samyctuty animauiro, noTpioHO
CIIOYATKy HaTUCHYTU KHOUKY @ BBiMKkHyTH, a motiM P BigTBopuTn.
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Q Time manager settings X

Layers -

Time
Manager

Time Manager
Remove layer | | filters your layers
and displays only
layers and features
that match the
specified time
frame. Time
4 » Manager supports
vactor layers and
Animation options raster layers
(including WMS
with TIME
dimension}.

Layer name Start End (optional) Enabled Index Time | Add layer

1| oil_area Date Date v oil_... WILL | Add raster

] Show frame for | 1000 < | milliseconds |

Play animation backwards

Timestamps have

Looping animation to be in one of the

Do not export empty frames in time managed layers following formats:
; * Xy -Em-%d
v/ | Display frame start time on map Time display options SH M v

( Ok ,| Cancel

Time Manaaer

( @ J o!‘Seﬂings Export Video Time frame start | 2000-01-01 00:00:00.000 5 Time frame size |1 =
™
OL2)

36epertu aHiMallilo MO>KHaA Yyepe3 KHOIKY Export video (3asanmaxcumu ideo).

0 3anuTaHHA A4 NepeBipKn

B Ky mary mroma misMu 3a6pygHeHH: Oya
Ha0i1b1I00 (YyTOYHITH IJIOILY)?

Ha Bamy gymKy, 0 AKMX HacC/liKiB IIPU3BEIO
11e HaTOBE 3a0pyHEHHA?

3a HaBefeHNUM HIDK4e QR-KOOM B MOyKeTe IOMBUTHCA BifleO BUKOHAHHSA IPAKTUYHOI.
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8. PerpeciiiHui aHaJii3 pacTpiB — BUABJIEHHA 3aJIe>KHOCTI
Mi>K baKkTOpaMu

8.1. IIpocTHnii KopenaUiiHMMA aHAJi3 3aJIeSKHOCTI TeMneparypu
Ta UBiTiHHA Boau KaM’AHCHPKOro BOJOCXOBMIIA

Curyania

Bueni Incturyry rigpo6ionorii HAH Ykpainu cTBepiKyIOTb, III0 OCHOBHUMM NIPUYMHAMY, AKi
3yMOBJIIOIOTD IIBiTiHHA BOA JHIIPOBCHKIMX BOJOCXOBMIL, € IIOCTilTHE eBTPOQYBAHHSA BOJOIIM, IIepIIl
3a BCe Yepe3 MOTPAIIIHHA 3HAYHOI KiNbKocTi pocdartis, 3MeHIIIEHHS Ki/TbKOCTi OMafiB, 3pOCTaHHSA
KiZIbKOCTi MaJIOBOJHMX POKiB, I106a/nbHi 3MiHM KliMaTty (HacaMIlepel IMiABUIEHHS TeMIepaTypu
HOBITps1), HEBE/MKY IBUAKICTb Tedii BOAM B IPOTOYHUX BOJONMaX.'

3aBmaHHA

3HaNTH 3a/IEKHICTh MK AMCTAaHLiIIHNMM IIOKa3HMKaMM CTaHY BOZIOMIMU IIifi 9ac ABMUIIA LIBiTiH-
HsI BOZIM, a caMe — IOPOTOBUMU CIeKTpanbHuUMN iHfiekcamu (Beretauitaum NDVI, ajgbroinjex-
com NDAI ra imgexcom kamamyTHOCTi NDTI) i Temneparyporo moBepxHi BofoiiMy Ha HpUKIIafi
Kawm’stHcbkoro BogocxoBuma (o 8 mucromana 2017 p. — [JHINpoa3ep)KMHCKOTO BOOCXOBUINA) Ha
OCHOBIi cynyTHMKOBOro 3HiMKa Landsat 8 3a 12 cepriua 2017 p.

ANropuT™M BUKOHAHHSA 3aBJAaHHA:

1. 3aBaHTaXXUTK CyIyTHUKOBMIT 3HIMOK Landsat 8 3a 12 cepmiua 2017 p.

2. Buxopucrosyroun mnarin RS&GIS, orpumaru 3 apxiBy cHTe30BaHe CYyIyTHUKOBE 300pakeH-
HA B IITYYHVX KOJIbOPAX, BereTAlillHNII iHfjeKC i TeMIIepaTypy ITOBepXHi BOAY B rpaiycax, obpisaHi
B Mexxax Kam’ssHcpkoro BogocxoBuia 3a 12 ceprst 2017 p.

3. Iligpantaxutyu B QGIS oTpuMaHi cuHTe30BaHi 300pa>keHH B IITYYHUX i IPUPOTHNX KOIbO-
pax Ta Bi3ya/IbHO IX IIOPiBHATIH.

4. Ilippantaxutu B QGIS orpumani temneparypsi kananau B10 i B11 y rpagycax Llenbcis, migi-
OpaTty KOJIbOPOBY raMy i MOPiBHATY 3HAYEHHS TeMIIepaTypy OBEPXHi B Pi3HNUX TOYKaX.

5. IligBaHTaXNTH i Bi3ya/bHO BifoOpasnTy OTPUMAHNII BereTALilIHNII iH/IeKC.

6. Pospaxysaru noparkosi ingekcu NDAI i NDTI 3 o6pizannx kaHaiis.

7. BukoHaTy KOpeALiltHNIz aHa i3 /I BCiX OTPMMAHUX TeMAaTUYHUX PacTpiB (TeMIeparypa mo-
BEpXHi y ABOX KaHamax: 10-my i 11-my, Bereraniitanii ingekc NDVI, anproingekc NDAI Ta inpmexc
karmamyTHOCTi NDTI).

8. BukoHaTy 7OriYHMII aHA/Ii3 OTPMMAHMUX PE3Y/IbTATIB.

IToxkpokoBa iHCTPpyKIig

1. 3aBaHTOXUTYU CYINyTHUKOBMII 3HIMOK Landsat 8 3a 12 cepmua 2017 p. Ha TepuTopito
KaMm’sHCPKOTO BOAOCXOBMINA 3 TYIZI-AUCKAa 3a HOKIMKaHHAM: https://drive.google.com/drive/
folders/128 KYPMU41L]qel-1g3r9Gs80UPrGA4Cr a6o camocriitHo - i3 carita USGS Earth Explore.
Takoyx 3aBaHT)XNUTY 3a BKa3aHVM IIOK/IMKaHHAM apxiB «border_Kamyanske.zip» i3 meitn-daiimom
Mexx KaM’stHCpKOTO BOfOCXOBHINA i po3apXiByBaTy iforo B po60vy MaIky.

2. BuxopucTtoBytoun miarid RS&GIS, orpuMaTu 3 apXiBy CMHTe30BaHe CYIyTHUKOBeE 300pakeH-
HA Y IUTYYHUX KOAbOPaX, BETeTaLiIHMIA IHJEKC i TeMIIepaTypy IOBEPXHI BOAM B Tpajycax IIKajau
Lenbcis (C), obpisani B mexxax Kam sitHcbkoro BogocxoBuiia 3a 12 ceprus 2017 p.

! URL: http://www.nas.gov.ua/UA/Messages/news/Pages/View.aspx?Message]D=3441 https://texty.org.ua/d/static/wrack/
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Hacammnepen mu fogamo marii RS&GIS, mis poro o6epeMo y BepXHbOMY T'OJIOBHOMY MEHIO
Plugins (Ilnazinu) - Manage and Instal Plugins... (Ynpasninnsa ma iHcmanayis IUIATiHiB...) -
BKIaJiKy Not installed (He incmanvosani). Y psAnKy MOUIYKY ITOYMHAEMO HabMpaTy Ha3By IIariHa
«RS&GIS», i BiH aBTOMaTNYHO BifJoOPa3NThCA B IIepeIIiKy B HYDKHIN yacTuHi BikHa. O6mpaemo ioro
3 HepeiKy, HaTYCHYBIIN JTiBOIO KJIaBilllef0 MM, 71 aBTOMAaTMYHO 3aBaHTAXUThCA KOPOTKa iHpOp-
Mallisl IIpo IUIariH, 3 KO0 BapTO O3HANOMMTHUCH, a Tofi HatucHyTH Install Plugin (Bcmanosumu
nnaein) i 3akputu pianorose BikHO. ITic/ig BcTaHOB/IEHHS IUIariH MmokaxeTbcs y BKnaaui Installed
(Bcmanoeneni) i 3’ ABUTbCA JIOTO MIKTOrpaMa Ha MaHesTi iHCTpyMeHTiB &

(2 Plugins | Not installed (543) X

e @
§5 Installed B566 This is a new plugin ==

Not installed RS&GIS EE@\‘@?

Operates on raw satellite data (Landsat 1-8 &
LISS) to produce standard outputs and user deﬁned

% Upgradeable

* New custom band outputs
) Tool performs well defined algorithms on raw satellite data to produce
Install from ZIP popularly used outputs like = Land Surface Temperature (LST) = At.
Satellite Brightness Temperature > Normalized Difference Vegetation
Index (NDVI) = Normalized Difference Water Index (NDWI) = True Color
# Settings Composite (TCC) > Flase Color Composite (FCC) = At Satellite

Reflectance of available bands > At Satellite Radiance of available bands
= Other user defined custom band outputs

¥ 33 rating vote(s), 25748 downloads

Tags landsat, reflectance, index, brightness temperature,
radiance, ndvi, color composite, land surface
temperature, cloud remowve, water index, liss, Ist,
fcc, ndwi, tcc, vegetation

More info homepage bug tracker code repository
Author Prathamesh Barane, G S Dwarakish

Available version 1.1 -
e "

Upgrade All Install Plugin

l
Close | I Help

Lleit mnarin npaipoe i3 cynyruukoBumu janumu (Landsat 1-8 Ta LISS) y nepicHomy Burspi,
30KpeMa y ¢opmari apxiy. Heobpobneni «cupi» mani Landsat (meprroro piBast 06po6x1) MO>KHa
3apantaxuTn 3a noknukanusaM (USGS Earth Explorer HACA): http://earthexplorer.usgs.gov/ a6o
K B3ATHU Ha TYI/I-AMCKY NOTPiOHUI HaM 3HIMOK 3 Hazoro LC08_L1TP_178026_20170812_2017082
4 01_Tl.tar.gz.

Ha pucynKy Hm>K4e IOKa3aHO TONIOBHE BiKHO IIJIATiHA, AKe pO3JiJeHe Ha NIiCTh PO3MiTiB:

1 — Raw data input (BxioHi Heobpobneni dani);

2 — Some more details ([Jesxi demanvHiui 8i0omocmi);

3 — Outputs (Buxioni gpatinu);

4 - Extra derived outputs ([Jooamxkosi noxioHi pe3ynvmamu) — IIarid BUKOHYE 9iTKO BU3HAYeHi
QITOPUTMI /11 HeOOPOOIEHNX CYITyTHUKOBYX JAaHMX [ OTPUMAHHS HailOIbII Y>KMBAHNX KOM-
6iHarii;

5 — Custom output band expression/s (Cneyianvui 6upasu 0ianasoHy UxioHux 0aHux);

6 — Event log window (OKyprnan noditi) - nie iHTepakTBHe BiKHO, fKe Jja€ iHpopMariiro mpo mia-
riH Ha II0YaTKY i Iif; yac po6OTH [10Ka3ye MOCTiTOBHICTD €TaIliB BUKOHAHHS IIPOLIECY.
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(2 RS&GIS_V17.0
Raw Data Input : Q

Select the mode of selection .= - Browse

llect the area of intrest shape fi ingle fi| Clip data
Some more details : f— |
Ignore 'no data' values:
For Landsat 8 data e
Outputs : e
Bands interested
Deep Blue
Blue

e feature Clouds

Reflectance ToA Radiance

Green
Red
NIR
SWIR
TIR
PAN

Cirrus
Extra derived outputs : e o

TCC

FCC

NDVI

NDWI

At. Sat Temperature (Celsius)
LST (Celsius)

Custom output band expression/s :
|eg. Eg_Index
| Output_name... |Type expression 1 here (optional)
Output_name... | Type expression 2 here (optional}
|Output_name... |[Type expression 3 here (optional)

Output_name... |Type expression 4 here (optional)

Start Processing Cancel

Cirrus + Clouds

|d - RedMin) OR (red - redmin) r-rmin)

Welcome to RS&GIS_V17.0 !

Start deriving the outputs with & simple steps:
. Select the mode of selection

. Browse the files to process

. Select the area of interest shape file

. Select all the desired outputs

. Give some extra details required

. Start Processing!

f= TR I U BN

Supports:
= LISS IV, LISS III data
> Landsat 8 OLI/TIRS sensor level 1 data
= Landsat 7 ETM+ sensor level 1 data
= Landsat 5, Landsat 4 TM sensor level 1 data
= Landsat 4 and Landsat 5 MSS sensor level 1 data
> Landsat 1 to 3 MSS sensor level 1 data

Mote: Q
= Select all the required b aleng with the

metadata file.

= All the outputs are stored in the directory where raw
data is stored

= All the listed outputs are available for Landsat 8 data
but some features are not available for other data
products due to unavailability of required band/s.

Flease Wait !
= Process once started takes some time to complete.
When all the processes are complete you are good to
go again.

Suggestions? Feedback?

Contact:

Prathamesh B

MITK, Surathkal, India.

email: prathamesh.barane@gmail.com

================User Inputs

i1 BUKOHAHHA MpakTU4HOI pobotu Ham HeobxigHo B posximi @ Raw Data Input (Bxiowi
HeobOpobneHi dari) BKazaTy MILAX fo ¢daiiry 3HIMKa y cTucHyTOMY (hopMaTi apxiBy *.tar.gz, o6pasumn
3 nepuroro sumnajHoro crucky Compressed file/s (Cmucnuii gpaiin), i BKazaTu y pyromy BUIIAHOMY
CIIMCKY IIbOTO MYHKTY IIIAX [0 BiffloBifHOTO mIeitn-daitny Mexxi Kam’ sHCcbKOTO BOofocxoBMIIia Area
of Interest (Aol) (O6nacmyv inmepecie), AKMit BU BUKaYanu 3 TYI/I-AMCKA i PO3IAKyBaIM 3 apXiBy

«border_Kamyanske.zip».

Onuis Ignore “no data” values (Ienopyiime 3HaueHHs «6e3 0aHuUX») BCTAHOB/ICHA 33 3aMOBYYBaH-

HsAM, ii 3MiHIOBaTM He OTPiOHO.

Tani B pospini @ Extra derived outputs ([Todamxosi noxioni pesynvmamu) Heo6XiJHO 3a3HaYN-
TY raJI0YKaMM TaKi MO3UIIil, TOTPiOHI HaM [Is1 BUKOHAHHS ITi€l IPaKTUIHOIL:

o True Color Composite (TCC) (CnpaesHi konvopu) — CUHTe30BaHe 300pa)KeHHS CYITyTHU-
koBoro 3HiMka Landsat 8 y kom6inanii kanamis: B04 — Red (uepBonuii), BO3 — Green (3ere-
Huit), B02 — Blue (cuniit); y 1iit Kom6iHa1ii 06’ €KTy 3eMHOI TOBEPXHI MAIOTh BUIJIS[, CXOXKMIA
Ha TOJA, SIK BOHM CIPUIIMAIOTHCS JIIOJCHKMM OKOM: BOJja TEMHO-CUHS, @ POCIMHHICTD (diTo-

HHaHKTOH) — 3€/IEHOTI'0 KOJIbOPY;

o False Color Composite (FCC) (Ilmyuni xonvopu) — CUHTe30BaHe 300pa)KeHH: CYIIyTHUKO-
Boro 3HiMka Landsat 8 y komb6inanii kananis B0O5 — NIR (6mokniit indpavyepBonmii), B04 -
Red (uepBonmit), B03 — Green (3emenmnit); y it kom6iHawii pocIMHHICTD BifoOpaXkaeTbes y
Bi/ITIHKaX 4epBOHOI'0, B HAIIOMY BUIIA/IKy HACMYEHICTh BiITIHKIB 4€PBOHOTIO € iIHAVKATOPOM
KOHLIeHTpallil (piTOITAHKTOHY, TOOTO POSBY LBiTiHHSA BOAN;
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» Normalized Difference Vegetation Index (NDVI) (Hopmanizoseanuii secemauitinuii iHexc) —
IPOCTMII KiNbKICHMIT MTOKa3HMK KiNbKOCTi (POTOCMHTETUYHOI aKTUBHOI Oiomacy (3a3Budait
Ha3MBAETHCA BEreTaLiIHUM iHJEKCOM );

o Land Surface Temperature (LST) (Temnepamypa nosepxwi 3emni) — 1ie papgialjiiiHa TeMnepa-
Typa IIOBEpXHi 3eMJIi, BUMipsHa aTYMKaMM CYIYTHMKOBOro amapara Landsat 3 ypaxysas-
HAM a1b0€e/I0, POCTIMHHOTO ITOKPMBY Ta BOJIOTOCTI I'PYHTY.

Hani fs sanmycky njariHa HaTucKaeMo KHonku Start Processing (Ilouamu 06po6ky) i B po3-
nini @) Event log window (OKypran nooiii) 6a4umo iHTepaKTUBHUII NiICYMOK YCiX IpoIieciB, 1110
BUKOHYIOTbCS Y GOHOBOMY PeXUMi y BUIIAJI TEeKCTOBUX ITOBi/JOM/IEHD.

() RS&GIS V17.0 X
Ra <
w Data Iomut = P Processing on the data of =
|_C°mp_ressed file/s ot Ig Browsse ;P LCO8_L1TP_178026_20170812_20170824_01_T1l.tar
{ . - | .
Hect th_el_area of intrest shape file (Single fi @Chp data > For False Color Comiposite:
Some more details :
Ignore 'no data’ values: v Wrate file
v "LCB[178_26](2017-08-12_08-31)FCC.TIF"
For Landsat 8 data exclude feature | Clouds Cirrus + Clouds [178_26]( = )
Outputs : >>> For True Color Composite:
Bands interested in ToA Reflectance ToA Radiance
Deep Blue er?te file .
o LCB[178_26](2017-08-12_08-31)TCC.TIF
ue
Green >>> For Normalized Difference Vegetation Index:
Red
NIR Wrote file
"LC8[178_26](2017-08-12_08-31)NDVLTIF"
SWIR
TIR =>>> For Land Surface Temperature:
PAN
cirrus wr'?fggilf?s 26](2017-08-12_08-31)LST_B10.TIF"
Ertiaderhed ampats - "LCB[178_26](2017-08-12_08-31)LST_B11.TIF"
TCC
FCC s
NDWVI —_—
NDWI Process Complete
At. Sat Temperature (Celsius) i
LST (Celsius) e

Custom output band expression/s :
|eg. Eg_Index d - RedMin) OR (red - redmin} OR. {r-rmin}

BUpasy,
AKLLO BCe
BUKOHaHO
npasruibHO

Output_name... | Type expression 1 here (optional)
Output_name... |Type expression 2 here (optional)

|Output_name... |Type expression 3 here (opticnal)

Output_name... |Type expression 4 here (optional)

‘ <_ Start Processing > | Cancel -

Takox mmapajenbHO Ha eKpaHi KOMITI0Tepa BiIkpuBaeTbcs HoBe BikHO IIposionuxa Windows
31 IISIXOM [I0 HOBMX JAHVX, TOMY IO Il Yac BUKOHAHHsA 3aBJaHHS IUIATiH aBTOMAaTHYHO CTBO-
pro€ HOBY manky mig HasBoro «NITK_RSGIS_*data*_*time*», me 36epiratorbcsa yci Bumo6yTi 3 apxi-
By HeoOpoOeHi BxifHi gani B manui «Extracted (Budobymi)», o6pisaHi KaHamM B MeXKaxX KOHTYPY
«Clipped (O6pisaruii)» i HOBOCTBOpeHi piHa/NbHi pe3ynbTaTy B Mami mig HazBoxo «Outputs (Buxiowi
daiinu)».

Maiime na ysasi, w0 yeti npoyec 06pobxu Hauio2o 3Himka nnazinom RS&GIS 6u-
KOHYEMbCA 0080711 WBUOKO, | NANKA 3 ABUMBCA, KO 8J4e ONepauis UKOHAHA.
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ITicns Toro sIK BM OTpMMay rotosi AaHi (UIicTh pacTpiB), MepeTATHITH iX IO Yep3i MUIIKOI 3
BikHa IIposionuxka Windows y BikHo npoekty QGIS a1 moganpioro aHasisy, OnucaHOro HIDKYe.
Temnep nepeiigeMo fo ix ornAmy.

3. IligBanTaxkuty B QGIS oTpuMaHi cHTe30BaHi 300pakeHH: B IITYYHUX i IPUPOTHMUX KOJIO-
pax Ta Bi3ya/IbHO IX IIOPiBHATIH.

CroyvaTKy po3I/IsTHEMO BiIKpUTi B Ipo€eKTi 3 manku «OQuitputs (Buxiowi ¢atinu)» cruHTE30BaHi Cy-
Iy THUKOBI 300pakeHHs 3 Ha3Bamu LC8[178 26](2017-08-12_time)FCC.TIF Ta LC8[178_26](2017-
08-12_time) TCC.TIF, axi HeoOXijHO JyI KPAIOro Bi3ya/IbHOTO CIPUIHATTSA JOLATKOBO HaJIALITY-
BaTH, a CaMe — Ha/IAIITYBaTy KOHTPACT i mpubpary TeMHuit GOH.

[ITo6 HamamTyBaTV KOHTPACT CMHTE30BAHOTO 3HIMKA, /IBi4i HATVMCHITH JIiBOIO K/IaBilllelo My Ha
Ha3BY CUHTe30BaHOTO 3HiMKa B Layers (Illapu), Tum camum Buknndte MeHio Layer Properties (Bna-
cmueocmi wapy), nepeinith Ha BKanky Symbology (Cumsonixa), B panky Contrast enhancement
(ITocunenus xonmpacmy) obepitb No enhancement (bes noxpaujenus) i HatucHiTh Ok. A 106
npubpary TeMHUI HOH IO MeXXi 00pi3aHOro 3HiMKa, nepeiinitTe Ha BkIagKy Transparency (I1po3o-
picmv), y panxy Additional no data value ([Jodamxkosi 3nauenns no data) Hanmiuits «0» i HATUCHITH
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Ok. [ToBTopiTs Wi Ail Ay1s iHIIOrO 3aBaHTaXKeHOro 3HIMKa (LC8[178_26](2017-08-12_time)FCC.TIF
a60 LC8[178_26](2017-08-12_time) TCC.TIF).
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HanamryBary KoHTpacT [Tpubpatn Temuui hox

Y pesynbrati HOpiBHANTE Lii IBa CYIYTHMKOBI 300pakeHH: BOZOCXOBUINA T 00epiTh ay1d cebe,
AKUIT caMe TUI CMHTe30BaHOTO 300pakeHHs (B IUTYYHMX YV IPUPOJHUX KOTbOPaxX) BaM Oinblire
nopo6aeThbes i ae 3Mory Kpaie ifeHTudikyBaTy JiIAHKY BITiHHS BOAN.

AK 3HANTK LiNAHKM UBITIHHA Ha CyNYyTHUKOBUX 3HIMKax?

Mpwn Bi3yanbHin igeHTUdIKaLii AinAHOK UBITIHHA BOAM OCHOBHOK MNiAKA3KOK € TEKCTypa 306parKeHHs.
Ona LiNAHOK iHTEHCMBHOTIO LBITIHHA HalyacTiwe XapaKTepHa cneumdiyHa HUTKOMOAiIBbHa
TEKCTypa. TaK, Ha CynyTHUMKOBUX 3HIMKax Ha ¢OHi OAHOTOHHO TEMHOi BOAHOI MNOBEPXHi BUAHO,
WO [AiNAHKA IHTEHCUMBHOIO LBIiTIHHA BUTArYOTbCA Y34O0BX Tedih i BXo4ATb A0 BUXPOBUX pPyXiB.
Y nepioau i3 TpuBanoo TEN/I0I0, COHAYHO i 6e3BITPAHO NOroAoto LiaHobaKTepii 06’ eAHYIOTbCA B arperaTtu,
AKi CNAMBalOTb A0 MNOBEPXHi, YTBOPKOOYM MacoBi NnoBepxHeBi abo NiANOBEPXHEBi CKyMYeHHs, WO JIerko
yNi3HaloTbCA 33 ACKPAaBUM TOHOM.
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[IpupopHni Konpopu ITy4Hi KOMbOPU
True Color Composite (TCC) False Color Composite (FCC)

190



0 3anuTaHHA 1 NepeBipKu

YBOKXHO pO3OMBITbCA CUHTE30BAHUI 3HIMOK
Kam’siHCBKOTO BOJIOCXOBUINA i PO3IO/iT Ha HbO-
My IULIM LBITiHHA BOAy, CIpoOyiiTe maTu Bif-
IIOBi/Ib Ha NMNTAHHA: AKUI HAIIPAMOK MA€ Tedid
i 3 sKOro 60Ky Ha TOJl MOMEHT JyB BiTep?

4. Ilippantaxutu B QGIS orpuMmani temneparypsi kananau B10 i B11 y rpagycax Llenbcis, migi-
Oparty KOJIbOPOBY raMy i MOPiBHATY 3HaYE€HHS TeMIIepaTypy IOBEPXHi B pi3HNUX TOYKaX.

[ani neperigemMo 10 aHami3y KaHaIiB, 10 Bi0OpaXkaloTh TEMIIEPATYPY [IOBEPXHi BOJOCXOBMIIIA,
a came — orpuManux ¢ainiB y manui «Outputs (Buxigui daitnn)» 3 Hassamu LC8[178_26](2017-08-
12_time)LST_BI10.TIFiLC8[178_26](2017-08-12_time)LST_B11.TIF. lle nBa cieKTpajbHi KaHA/IN B
DanbHbOMY iH(bpaqepBOHOMy niamasoHi 3 moBkyHo xBuyi 10-11 — 10,30-11,30 mxm i 11-71 — 11,50-
12,50 MKM, SIKi Maj>Ke aHaJIOTiYHO BijoOpakaloTh TeMueparypy nosepxHi. [1ig yac aHanisy Temne-
PaTypHOTO KaHaJIy 3HIMITb Ta/JIOYKV BifoOpaXKeHH: 3 IHIIMX CYIyTHUKOBMX JJAaHMX, 1100 BOHYU BaM
He 3aBaKa/u B poOOTi.

Jlns1 Kpamjoro BidyaZbHOTO PO3YMiHHS PO3IMOJiTY TeMIepaTyp MOXKeTe IifiiopaTy TelIoBOMY
KaHa/ly KO/JIbOPOBY CXeMY BiJj CMHbOIO 10 YEPBOHOTIO, [IBi4i HATVCHYBIIN JIiBOIO KJIaBillIel0 MMUIII
Ha HasBy LC8[178_26](2017-08-12_time)LST _BI10.TIFE, 11 y Bixkui Layer Properties (Bracmusocmi
wapy), sxnanui Symbology (Cumsonika) obpatu meron Bimobpaxenus Singleband pseudocolor
(Oonokananvruti ncesdokonvoposuti), Interpolation (Inmepnonauyis) > Discrete ([Juckpemna wika-
na). A takox ob6epits Color ramp (Konvoposa eama), HapyUKIafi CMHbO-YEpPBOHY, 1[0 MAa€ Ha3BY
«spectral», i Bkaxitp Invert Color ramp (Insepmysamu xonvoposy zamy) Ta pexxum Quantile (Kean-
munb).
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Jani nponoHyeMo BaM, ckopucTaBunch iHcTpyMeHTOM Identify (Ioenmugikysamu), nepesipu-
TU 3HaY€HHA TeMIIEpaTypy B Pi3HMX TOYKaX BOJOCXOBMILA Ha OJHOMY 3 TEIUIOBMX KaHaJIiB, Ha-
npuknaj B10, a came — B AilIAHKaX LIBITIiHHA BOAM 1 Ha BiKPUTIN «4MCTiii» BOAHIN noBepxHi. s
IIbOTO 3HAVZITh HA ITaHeNi IHCTPYMeHTiB KHONKY |%| (BoHa MicTuTbhecs B Attribute Toolbar (Ampu-
b6ymuena navenv incmpymenmis)). SIKIO 1i€el KHOIKM HeMae, TO ii MOXKHA YBIMKHYTHU, HATUCHYB-
I [IPAaBOIO K/IaBilllel0 MMIII B Me)Kax MaHesli iIHCTPYMeHTIB, i mocTaBUTH BifMIiTKy 6ins1 Attribute
Toolbar (Ampubymusna nanenv incmpymermis). O6epitb iHcTpyMeHT ' i HaBOZIbTE CTPINOYKOIO
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Ha JII/ITHKY, KA Bac L[iKaBUTb, HATUCHITH Ha Hei /MiBolo Kaasimero mumri. Y Bknapui Identify Result
(Ioenmudpixysamu pesynvmam) Ha 6i4HiN TaHeni 3’ ABUTHCA BCA iHGOpMaLis po ifeHTHdiKoBaHMI
IiKCe/Ib TeMIIEPaTyPHOTrO KaHajly. 3BepHiTh yBary Ha 3HaueHH:A Value (3Hauenns) B psapky Bandl —
1e i € TeMIepaTypa IIOBepXHi B 00paHiit Touni B rpajgycax Lenbcis.

(2 *Untitled Project — QGIS = O w
Project Edit View Layer Setfings Blugins Vecior Raster Database Web Mesh MMOGIS Progessing Help
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|, Type to locate { Ciri+) | Coordinate 5773125408565 | Scale|1:115253 ~ | g Magnifier 100% | Rotation |0.0° | V| Render B epscizzezs @

@ 3anuranna gua nepesipku

fka TeMIepaTypa IOBepXHi BOJOCXOBMILA B
AUTSTHKaX HaOIbIINX CKyITYeHb LBITIHHS BOAM?
Buma yn HyK4Ya 3a TeMIleparypy Ha BiIKpUTii
«4CTiil» BOZIHI TOBEPXHI?

5. ITigBaHTa>XNTH 1 Bi3yanbHO BioOpasuTy OTPUMAaHMII BereTal[iliHUI iH/IeKC.

Hani gna BisyanbHOI iHTepIpeTalii e OgHOTOo (baﬁmy, a caMe — BereTauiifHOroO iHfeKCy, OTpu-
MaHOT'O B NPOIleci BUKOPUCTAaHHS IiariHa RS&GIS, HeoOXiTHO MiIBAHTAXKUTU B IIPOEKT 3 ITAIKU
«Outputs (Buxioui ¢patinu)» daiin 3 HasBowo LC8[178_26](2017-08-12_time)NDVI. TIF ta nifibparu
iHIITy KOIbOPOBY CXeMy /IS 10T0 BioOpakeHH. /11 11bOro moTpi6HO MpaBoo KyIaBilllero My Ha-
TUCHYT! Ha pacTp NDVI B Tabimmiii 3mMicTy mpoekTy it 06paTit 3 BUIIATHOTO MEHIO IIYHKT Properties
(Bnacmusocmi), nicns yoro y BikHi Layer Properties (Bnacmusocmi wapy), 1m0 3’ sBUI0CS, miepeit-
TV Ha BKIanky Symbology (Cumsonika) it obpatu Metop BinoOpaxenus Singleband pseudocolor
(Oonokananvre ncesdokonvopose), nicns toro obparu Color Interpolation (Inmepnonauis Konvo-
pis) — Discrete ([Juckpemna wxana). A Takox 3minutu Color ramp (Konvoposa ezama) st Toro,
06 Kapra iHJeKCy Majia TaKuil BUIVLAM, KMl HaM HoTpi6HO. Ta Ije € He06OB I3KOBUM, OCKITIBKI
OCHOBHE 3aBJJaHHS 1i€] PAKTUYHOI poOOTY — 3HANTY KOPEJIALIHY 3a/IeXKHICTh MDK Pi3HMMM JyIC-
TAaHLITHMMY ITIOKa3HMKaMM CTaHY BOJOCXOBMIIIA.
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Bererariitnuit ingexc

6. Pospaxysaru nogarkosi infiekcu NDAI i NDTI 3 o6pisaHux kaHaiB.

Ham My pospaxyemo Iie [Ba JOJATKOBMX IHJEKCHU, IO XapaKTepU3YyHOTb LBiTiHHA BOAM Ha
Kam’stHCPKOMY BOffocxoBumi, a came — anbroingexc NDAI i1 inpexc kamamytHOCTi NDTL

OTxe, [y BUKOHAHHS VX PO3PaXyHKIB CIIOYaTKY HEOOXiZHO MifIBAHTA>KUTY B IIPOEKT BifilIO-
BifiHi 00pi3aHi B MeXaX KOHTYpPY BojocxoBuia Kananu (B2, B3, B4, B5), mjo mu orpumanu B mmpo-
11eCi BUKOHAHHA APYToro MyHKTY i€l MpaKTMYHOI 3a flonoMorolo marina RS&GIS. Bonu posra-
IIOBaHi B MANIli Ha BAaIIOMY KOMII I0Tepi, e MiCTUTbCA CKadaHMIT 3 TYII-UCKAa BUXIHMI 3HIMOK
3 Ha3Bow NITKTtSGIS *data* *time*, ssxmit Mmae nignanky «Clipped (O6pisanuti)».

HopmanisoBaunit BigHocHuit anproiugexc (Normalized Difference Algae Index) monomarae
BYABUTY HaABHICTDb IIPOLIECY 3apOCTAHHA BOJOMIMM BOJIOPOCTAMM 1 J1Or0O CTajjii pO3BUTKY. AJlb-
roiHeKCc po3pobIeHo B TakKmit CIocib, Mmoo, 3 ofHOTO 60Ky, HeliTpanisyBaTu atMocdepHi Ie-
pemkoay, 3 iHImMoro — 3HATU (GOHOBE BUIIPOMIHIOBAaHHA BOJAM, @ TAKOXX BPaxyBaTV BUABJIEHI
CIIEKTPaJIbHI XapaKTEePUCTUKY PO3CIsIHOTO i CKOHIIeHTpoBaHOro (itomnankrony. o Ginbire
3Ha4YeHHs iHJeKCY, To OypX/nIuBille [[BiTiHHA BOAY, i HABIIAKM — MEHIIIi 3HaYeHHS BiJIIOBifal0Th
YUCTill BOMI.

NDAI = ((Green + 2 * NIR - Blue - Red)/(Green + 2 * NIR + Blue + Red)) + 0.5

nme: Green — 3enenmii jiaasoH, NIR — 6mvpoxHil iHppadepBoHuii fianasoH, Blue — 6makuTHMII fiamna-
30H, Red - uepBOHUII fiama3oH

HopmanizoBanuit pisHnuesuii ingekc kanamytHocti (Normalized Difference Turbidity Index -
NDTI) Bigo6pakae KajaMyTHICTb BOAM, fAKa IEPEBaKHO CIPUYNMHEHA 3BaKEHMMY HAHOCAMU B
IIOBEPXHEBUX BOJAX 1 XapaKTepoM >KUTTELIANTbHOCTI OpraHi3MiB, a HEOJHOPIIHMI POSIIOMIT KOH-
LIeHTpallii 3Ba)KeHUX PEYOBMH € BAX/IMBYUM €KOJIOTiYHUM IapaMeTPOM, SKUII BUKOPUCTOBYETHC

y Ipoleci BUSHaYeHHA AIKOCTi BOIMN.
NDTI = (Red - Green) / (Red + Green)

nme: Red - uepBoHmit nianaszon, Green — 3eeHui fialla3oH
J:[}IH p03anYHKy onx iH}IeKCiB HpOHOHyeMO BaM CKOpI/ICTaTI/[C}I paCTpOBI/IM KaJII)KYHHTOpOM,
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AKUIT MY HEOJHOPa30BO BMKOPVUCTOBYBA/IV B IOIEPENHIX NMPakTUYHUX poborax. I moyarky B
TOJIOBHOMY MEHIO Bifikpuiite Bk1afKy Raster (Pacmp) > Raster Calculator (Pacmposuii kanvkyns-
mop). Y BignosigHomy noni BikHa Raster Calculator (Pacmposuti kanvkynamop) BIMIITh GopMyTy
IS pO3paxyHKy IOTpi6HOTO iHfeKcy (crioyaTKy — anbroingekcy NDAI a moTim — iHieKcy kamaMyT-
Hocti NDTI).

®opmyra aa anproiggexcy (NDAI) 3a cynmytHukoBuM 3HiMKoM Landsat 8:
(((B3+(2*B5)-B2-B4))/((B3+ (2 *B5) + B2+ B4))) + 0.5
dopmyra pia inpexcy kanamyrHocTi (NDTI) 3a cynytHukoBuM 3HiMKOM Landsat 8:

(B4-B3)/ (B4 + B3)

Maiime Ha ysasi, w0 6i0 HATAWMYBAHb KOMN 10MePa 3aNeH UMb, AKUTL CUMBE07 iflb-
uie nioxooumo 0715 8Upasis Heyinux uuceny popmynax Raster Calculator (Pacmposuii kanvkynsmop) -
¥ K020Cb NPAUIOE KPAnka, 6 K02ocb — KOMA.

Hani y Bigkputomy mianorosomy BikHi Raster Calculator (Pacmposuii xanvkynsmop) BubepiTh
3 MeH10 Raster Bands (Pacmposi wiapu) y BepXHiil YacTVHI BikHa ITOTpiOHi KaHa/my, CKOpyUCTaNTeCs
Bignosiguumu Operators (Knonkamu onepamopa) pis Bubopy cumBonis popmynn (), -, +, /. lllo6
JIoJlaBaTy IIapy y BiKHO BUPa3y, MOTPiOHO /1Bivi HATMCHYTM Ha HEOOXiJHUII 1Iap /TiBOIO KJIaBillero
M.

Haseu xananis y #ooHomy pasi He nompibHo enucysamu 3 K1asiamypu, OCKinoku
dopmyna He cnpayoe.

MariTe Ha yBasi, 0 KHONKa OK B HV)KHI YaCTVHI KaJIbKY/IATOpA He 6y;[e aKTMBHA OOTU, JOKU
BI He 3ajjacTe iM's1 i He BKaXkeTe MicIje po3TallyBaHHA BUXigHOTO pactpa Output layer (Buxionuii
wap). Bubepith He0OXiJHY IaNKy, HATUCHYBIIN | - |, i HANVIIITH Ha3BY BUXiTHOTO LIAPY, HAIIPUK/IAJ;
«NDAI_2017_08_12», ne uyidpu 03Ha4aI0Th AaTy 3HiMKa. [la/i MOBTOPITH 1je pa3 yci BuIeonycaxi
7iii 71 OTpMMaiiTe iHIeKC KaaMyTHOCTI 3 Ha3Bow «NDTI_2017_08_12».

Axuwo y 6ac panmom He cnpauposye sbepexeHHs Paiiny, mo yHukatime 6 wiagxax
ma imeHax Paiinie KUPUTUMHUX CUMBOTII6 i NPOOBIi6.
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(2 Raster Calculator %
Raster Bands Result Layer
LCB[178_26](2017-08-12_08-31)FCC@1 Output layer "\Dokument\Man_2020_dzz\Landsat_new\NDAL 2017 € i
LC8[178_26](2017-08-12_08-31)FCC@2 2 — = ot
Output format GeoTIFF -

LCB[178_26](2017-08-12_08-31)FCC@3
LC8[178_26](2017-08-12_08-31)LST_B10@1

Selected Layer Extent |

LCB[178_26](2017-08-12_08-31)LST_B11@1

LC8[178_261(2017-08-12_08-31)NDVI@1 X min | 542955.00000 :— X max | 614805.00000 =
LC8[178_26](2017-08-12 08-31)TCC@1 Ymin |5376135.00000  |% Y max |5428095.00000 |2
LCB[178_26]{2017-08-12_08-31)TCC@2 SRR ——
LC8[178_26](2017-08-12_08-31)TCC@3 . Columns | 2395 : | Rows | 1732 v
clip_LCO8 L1TP_178026_20170812_20170824 01_TB2@1 = 1 -~
clip_LCO8_L1TP_178026_20170812_20170824_01_T1 B2@1 Output CRS ERSGA7636 - WSS 84/, UTM z0ne. 36N hEL |
clip LCO8 _L1TP_178026_20170812_20170824 01_T1 B4@1 v T
clip_LCO8_L1TP_178026_20170812_20170824_01_T1| B5@1 e pi
w Operators
+ = sqrt cos [ sin I tan log10 (
= f S acos asin atan In )
< > = 1= <= = AND OR
é.bs min max
Raster Calculator Expression
W ("clip_Lcos_LiTP 178026 20170812 20170824 _01_T1 B3@1" + (2 * "clip_LCOS_LITP_178026_20170812_20170824 01 T1 B5@1"
"clip_LCO8_L1TP_178026_20170812_20170824_01_T1_B2@1" -"clip_LCOS_L1TP 178026 20170812 20170824 01_T1_B4@1") ) / ((
°clip_LC08_L1TP_178026_20170812_20170824 01_T1_B3@1" + (2 * "clip_LCO8_LITP_178026_20170812_20170824_01_T1_B5@1")
"clip_LCO8_L1TP 178026 20170812 20170824 01 _T1 B2@1" + "clip LCOS_LiTP 178026 20170812 20170824 01_T1 B4@1"
T
Expression valid
Cancel Help

Burnsap BikHa Raster Calculator (Pacmposuii kanvkynsmop) Iifi 9ac pO3paxyHKY anbroiHgeKkcy

TakuM 4MHOM BU MiIBAHT@XXNTE B IIPOEKT e IBa TeMAaTU4YHi pacTPOBi 300pakeHHs, a caMme:
anproingexc NDAI 11 infrexc kamamyTHOCTi NDTI, 1110 XapakTepusytoTsb ctaH Boau B Kam’ sHCbKOMY
BOJJOCXOBMIL i HEOOXi/IHI HaM /15 TIOJJA/TbLINX KOPEeIALiHNIX PO3paxyHKiB.

0 3anuTaHHA AJIA NepeBipKu

MacoBuil po3BUTOK AKUX CaMe€ BOLOPOCTEN
BifITIOBifTa€ IBiTiHHIO BOOM?

SKi mpouecu Ta ABMINA CIIPUAIOTH LIBITIHHIO
BOOM?

7. BukoHaTy KOpesauitHuii aHai3 Jyist BCiX OTpPUMMaHUX TeMaTUYHUX pacTpiB (TeMIeparypa mo-
BEPXHi y IBOX KaHanax: 10-my it 11-my, Beretaniriamit ingexc NDVI, anbroingexc NDAI Ta inpmexc
kajmamyTHOCTi NDTI.

JI711 BUKOHaHHA pacTpOBOI KOPEIALIl CKOPUCTAEMOCH IHCTPYMEHTOM «t.covar». [I7id 1boro tpe-
6a Bukopucraru cepsic Toolbox (Ha6ip incmpymermis), AK1it MICTUTBCS Ha ITaHeTi MEHIO y BK/Ia/jIi
Processing (O6po6ka). Y sixni Processing Toolbox (ITanenv incmpymermis) B psIAKY IOLIYKY BITMCA-
TU 1.covar 7 0O6paru 110ro 3 BUINIAZHOTO CIMCKY. Lleit iHCTpyMeHT BUBOAUTD KOBapialiltHy/Kopers-
LI/IHY MaTPULIO /I/I1 BUSHAYEHNX KOPUCTYBa4YeM LIapiB pacTPOBOI KapTIl.

Hani y BigkpuToMy BiKHi iHCTpyMeHTY «r.covar» BKazatu B psanky Input layers (Bxioni wapu)
BCi HeoOXiZHI HaM JaHi, a came — I ATb TeMaTUYHMX 1IapiB (1Ba Temneparypuux kanamu (LST_B10,
LST_B11) i Tpu ingexcu (NDVI, NDAI, NDTI)) ta HatucHyt™i Run (3anycmumu,).
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Q

Farameters Log
| Input layers
0 elements selected
| | Print correlation matrix
» Advanced parameters
| Covariance repart

report. html

| Run as Batch Process., |

Processing Toolbox
W A0 L
- l! GRASS
* Raster (n*)
@ rcovar

(& Multiple selection

[a[178 26](2017-08-12_08-31)FCC [EPSG:A2636]

| LEB[176.26](2017-08-12_08-31)LST_B10 [EPSG:32635]

| LL8[178_26](2017-08-12_08-31)LST_B17 [EPSG:32636]

V! LE8[178_26)(2017-08-12_08-31)NDVI [EPSG32636]
8[176_26)(2017-08-12_08-31)TCC [EPSG:A2636]

Select All
Tlear Selemnn.
Toggle Selechon |
Add Fla(s)..
Add Dlrecmrl(...-.

[ ok |

Cancal

Cancel

Close || Help

Y pesynbrari Bu orpumaere Covariance report (Kosapiauitinuii 36im) B html-popmari, Bigkpurn
AKUI MO>KHA, HaTUCHYBIIY Ha MOKIMKAHHA B HVDKHIN YaCTMHI BiKHa.

.

Q r.covar

Parameters Log

Exacution completed in 1.84 seconds
Results:

i'atml': 'CifUzera/User/Rpphatal
defaulr/processing/ outpucs/ repe,

Loading resuftng layers
Algorithm 'r.covar’ finished

HTML output hes been generated by this sigorithm.
Dpen the rezults dialag to check 1o

Run &5 Batch Process.,,

-

=1}

Processing Toolbox
wy oA TS B
| rcovar

b Récenti)' used
v & GRASS
= PRaster (%)

@ roovar

(]
r.covar

i Results Viewer

(=18
& Covariance repert [01:25:33AM]

Run m: Covariance rapost




iy @ ®arn | C/Users/User/AppData/Roaming/QGIS/QGIS3/ profiles/d:

N =474831

1.000000 0.981305 0.7089435 0.699960 -0.695062
0.981305 1.000000 0.684517 0.676162 -0.660561
0.708945 0.684517 1.000000 0.954729 -0.880499
0.699960 0.676162 0.954729 1.000000 -0.853303
-0.695062 -0.660561 -0.880499 -0.853303 1.000000

Kopenaniramit 3BiT mokasHukis cTany Bogu B Kam ssHcbKOMY BopocxoBui, oTpumanmii 3 QGIS

8. BukoHaTV 7OTiYHMII aHA/Ii3 OTPMMAHMUX PE3Y/IbTATIB.

Y pesynbrarti aHami3y cTany Boay B KaM AHCbKOMY BOJZOCXOBMII BY OTPUMA€ETe MATPULIIO CU-
MeTpuyHOl KoBapiauii (kopemnsanii) N x N, ne N - kinbpkicTh 1m1apiB pacTpoBUX KapT, 3a3Ha4eHUX
Yy KOMaHJHOMY PAJKY, B HAIIOMY BUIIAIKY II€:

X 1 - BigmoBifae 3HaueHHAM B10, ToO6TO TeMneparypi IoBepxHi BogocxoBuia B 10-My KaHati;

X 2 - BigmoBifae 3HaueHHsAM B11, To6TO TeMueparypi OBepxHi BogocxoBuia B 11-My kaHati;

X 3 - BignoBigae sHaueHHAM NDVI, TOOTO BererariifHoMy iHIeKCY;

X 4 - BigmoBifae 3HaueHHAM NDAI TOOTO anbroinjiexcy;

X 5 - Bignosifae snayenHAM NDTI, T06TO iHIeKCY KalaMyTHOCTI.

X1 -BI0 X2 -Bll X3-NDVI |X4-NDAI |X5-NDTI
X1 - B10 1
X2 -Bl1 0.981 1
X3 - NDVI 0.708 0.685 1
X4 - NDAI 0.699 0.676 0.955 1
X5 - NDTI -0.695 -0.660 -0.880 -0.853 1
KopenauiiHnin aHanis — Le CTAaTUCTUYHE AOCAIANKEHHA 3aNeXHOCTIi MK BMMAZKOBMMWM BeMYMHAMMU

(aHrn. correlation — B3aemo3B’A30K). Kopensuia moxke 6yTM MO3UTUBHOK i HEraTMBHOK (MOXAMBA TAKOXK
CUTyaLis BiACYTHOCTI CTaTUCTUYHOIO 3B’A3KY — HAaNpPWKAa4, ANA He3aneXKHUX BUNAAKOBUX BEINYMH). 3i 3HAKOM
MiHYC — KOpenALin, 3a AKOT 36iNblueHHA OA4HIEl 3MiIHHOT NOB’A3aHe 3i 3MeHLIEeHHAM iHWoi. JoaaTHa Kopenswia —
KopenAuin, 3a AKoT 36iNbleHHA OAHIEl 3MiHHOT NOB’A3aHe 3i 36iNbLIEHHAM iHLO.

KoBapialjia — Lie MOKa3HWUK, AKUI BKA3ye Ha Te, HACKiNIbKWM ABi BUNAAKOBI BE/IMYMHU 3MIHIOOTbLCA B TaHAEMI.
Kopensuia — ue cTaTUCTUUYHUI NOKA3HUK, AKUIN BKA3YE, HACKiZIbKM CUbHO NOB’A3aHi ABi 3MiHHI.

OT>ke, pOSI/IAHYBIIM OTPUMAaHi pe3yabTaTy, MU MOOAYM/IN HAABHICTD HOJATHOI KOPeALil Mk
nokasuukamu B10, B11, NDVI, NDAI i Bix emuoi kopemsanii 3 NDTI.

o 6nuncuuti koediyienm xopensyii 00 00UHULi, MO CUTLHIUUA 3aTEHHICMb 00HO-
20 nokasHuxa 6i0 inuoeo. IlIpu yvomy cam 0o cebe KoxeH NOKAZHUK MAE MAKCUMATLHY NOOIOHICMY,
Mo6mo KopenAuito pieHy 00UHUUi, asie H NOPIBHIBAMU NOKASHUK CAM i3 c00010 He 7102i4HO, MOMY
npu nowyKkax Hatbinvulol Kopensyii Ha napu 3i 3Ha4eHHIMU 00UH 36aiamu He mpeoa.
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Tabmmua. Bemunna xoedinieHTa KopersAwii Ta cua 3B’13Ky 3a «Tabmmiero Yengoka»

Koedinient Cuna 3B’ 43Ky Orpumani HaMM 3HaYEeHHA
KOpernAnii mono Kam’ssacbkoro
BOJOCXOBMIIIA
1,00 3B’A30K 1
byHKIIOHATTBHII
0,90-0,99 Hly>xe cunbHUN 0.981, 0.955, -0.880, -0.853
0,70-0,89 CunpHui 0.708
0,50-0,69 3HaYHMIA 0.685, 0.676, 0.652, -0.695,
-0.660

0,30-0,49 [TomipHnit
0,10-0,29 Crabknit
0,00 3B’A30K BifICyTHIN

Sk Bu 6aunrTe, 3a OTPUMAHOI MaTpPULE0 HaiOIIbIII KoedillieHTU KopensLii MaloTh 3HAYeHHs
10-ro TemmoBoOro xa"auy fo 11-ro i1 iHgeKCy KaJaMyTHOCTI 10 a/JIbTOiHZEKCY, ajie IOMAapHO IX I10-
PIBHIOBAaTY He KOPEKTHO, 00 IIi MOKa3HUKM Ay>Ke CXOXKi MDXK co60I0, Hallle 3aBJJaHHS — BUSHAYUTHI
caMe BIUIMB TeMIlepaTypy Ha IBITiHHS BOJM, a OTXKe, IIOPiBHIOBATY Pi3Hi TeMIlepaTypHi KaHaau
3 iHZeKcaMy CTaHy BOZM i 3 HUX 00paTy HaitbiIblle SHAYCHHSI CU/IM 3B SI3KY.

Q 3anuTaHHA /14 HepeBipKu

SKki 3 mpoaHani3oBaHMX AMCTAaHLIHUX JAHUX
MAIOTh HalOiIbIIl BUPAXKEHY CUITY 3B A3KY?

3a HaBE€OCHVIM HIVDKYE QR—KOJIOM BYI MOJKETE IIEPETTTAHYTU Bi,[[eO BMKOHAaHHA HpaKTI/I‘IHOi pO6OTI/I.
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8.2. Ilornub6neHun perpeciiHui aHajyi3 B3a€MO3B’A3KY
Mi>K AMCTAaHUiMHMMM IIOKA3HMKAMM CTaHY
KaM’aHCBKOro BOgoOCXOBHILIA

Bynb-sike siBUIIle IPUPOAN He MOXKe Oy TH 3p0o3yMimnM 6e3 0OIpyHTYBaHHS J1OT0 3B A3KiB 3 iHIIN-
mu siBuiamu. [llo6u misHaTy CyTHICTD sABUIL, HEOOXiTHO PO3KPUTY IX B3a€MOBITHOCHHY, KiIbKiCHO
BM3HAUUTY BIUIMB TUX 4 iHIIKX (akTopiB. Kopensiiieo Ha3sMBa€ThCsl HETIOBHMII 3B 130K MX [J10-
CITPKyBaHUMM ABMIaMu. [le Taka 3aieXHiCTb, KOMU 6y11b-HKOMy 3HAYEHHIO OHi€l 3MiHHOI BeJIN-
YJHY MOXKE BiJJITIOBi/IaTy [jeKi/ibKa pi3HOMaHITHUX 3HAY€Hb IHIIIOI 3MiHHOL.

Perpeciitamit ananis — aHai3 3a/71e)KHOCTI OfIHi€] BEIMYMHY Bifl iHIIOIL, AKUI, HA BiMiHY BiJj KO-
PeALITHOTO aHaIi3y, He 3 ACOBYE, UM iCTOTHMUII 3B A30K, a LITYKA€ MOJIE/Ib 1IbOTO 3B SI3KY, BUPAKEHY
y dyHKuii perpecii.

3aBmaHHA

Bukonaru normmbieHnit perpeciiiHnit aHai3 JUCTAaHIiIHIX TOKa3HUKIB CTaHy BOJV: TeMIlepa-
TypU TOBEPXHi BOAY i MOPOTOBMX CHEKTPaNTbHMX iHIEKCIB LBITiHHA BoAu (BereTaliifHOTro iHAEKCY
NDVI, anvroinpexcy NDAI ta ingexcy kanamyraocti NDTI) Ha npuxnazi Kam sHCbKOTO Bofocxo-
Bua (o 8 mucromnana 2017 p. — JTHimpoa3ep>KMHCHKOTO BOJOCXOBUINA) HA OCHOBI CYyITy THUKOBOTO
3Himka Landsat 8 3a 12 cepmius 2017 p.

AIrOpuTM BUKOHAHHA 3aBJAHHA:

1. CrBopurtn mmeitn-daiin (ciTKy momironis) i TecToBy minanky Kam sHCbKOTo BOOCXOBHIIA.

2. ExcTpanomoBaTy 3Ha4eHHSA 3 TeMAaTMYHUX PacTpiB (TeMIepaTypa IOBEPXHi y ABOX KaHa/Iax:
10-my 1 11-my, Bereraniiuuit ingexc NDVI, anproingekc NDAI Ta ingexc kamamytHocti NDTI)
B aTpuOyTMBHY Tabmuio shp-¢aiiry (ciTky KBafipaTHVUX HOJIrOHIB).

3. ExcniopryBatu aTpuOyTMBHY TaO/MUII0 31 3HAYEHHSAMM TeMAaTHYHUX pacTpiB i3 shp-daitry
B CSV-daitn.

4. Perpeciithuii anani3 y nporpami Microsoft Excel 3 BukopucTaHHAM Takux iHCTPYMEHTIB, fK
KopeALid i perpecis.

IloxpoxkoBa iHCTpyKIisa

1. CrBopuTH 1medin-gariin (ciTky nomniroHis) i TecToBy Ainanky Kam SsHCbKOro BOJOCXOBHUIIA.

Y wiit po6oTi HaM 3HaJOONMATHCA IT'ATh 6a30BMX TEMATUYHMX PACTPiB, OTPUMAHMX IIiJ] YaC BUKO-
HaHHA IONEPENHbOI IPAKTUYHOI, a CaMe: TEMIIEPATYpa IOBEPXHI BOJOMMH Y ABOX KaHanax: 10-My i1
11-my, Berertaniituuii ingekc NDVI, anproingexc NDAI Ta infexc kamamytHocti NDTI. [Ina movar-
Ky 3aBaHTaXxTe ix y HoBuit mpoekT QGIS 3 manku, mo 6yna ctBopeHa miarinom RS&GIS, 3 Ha3BoMO
«NITK_RSGIS».

Hani Heo6XigHO cTBOpUTH 1ieiin-aii (MoiroHanbHMIT BEKTOP i3 CITKOK KBA/[PATUKIB), B aTPU-
OyTMBHY TaOMMII0 SKOrO MM OymZeMO eKCTpAIloMoBaTy 3HAYEHHsS B KOXKHOMY IOTIrOHaJIBHOMY
KBaJpaTi 3 I ATV HAIIMX BXi[HUX TeMAaTUYHUX PACTpiB. [/ 1bOro HEOOXiJHO CKOPUCTATUCS iH-
crpymentoM Create grid (Cmeopumu cimxy). Criodatky Bifkpuiite cepsic Toolbox (Habip incmpy-
MeHmis), AKUII MICTUTbCS Ha IaHei MeHI0 y BKajui Processing (O6po6xa). Y BikHi Processing
Toolbox (Ilanenv iHcmpymenmis) y pARKY TOLIYKY BIUILITD «create grid» it 06epiTh ioro 3 BUIaz-
HOTO CIINCKY.
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@ *Untitled Project - QGIS =y R
Project Edit Miew Layer Seftings Plugins Vector Raster Database Web Mesh Progessing Help

n = o | ¢ oy n T R = - F, g — T i 1
] BRE& O 20N ORI g &M & & ' - B 3 X 0B Ty
ARGV 2w B o B - 8 R 2 H
Browser a® Pracessing Toolbox ZE
s HLer=xo » %08 Sy
A ' Favorites = - p a
? v " spatial Bookmarks * (8 Recently use
= |} (@) Home ¥ creare grid
% |y DOa v v Vector creation
f% laer as 3 lra)' of anslatel:i teatures
iva o =Y - B B G _ Create grid
Q ¥ v v B NDTI 2017 Create grid
= » | = NDAI 2017 Algorithm ID: ‘nativexcreategrid’
&%~ |+ v ¥ LCBI178 261(2017-08-12 08-31)NDVI ~ & SACA
g"é‘g bW/ B LCB[178.26](2017-08-12_08-31)LST_B11 ¥ \ector point tools
b+ B LCB[178_26](2017-08-12_08-31)LST_B10 6 Create paint grid
&2 -
V. -
Type to Iocate (Ciri+K) 1 legi “nordinat| 582916,5413101 | scole|1:102608 ~ | g dagnifie | 100% |$ otabior |0.0° 3| V| Render @ erscoansas @R

Y Bigkputomy BikHi iHcTpy™MeHTy Create grid (Cmeopumu cimky) BKaXiTh Taki IapaMeTpu: B
noni Grid type (Tun cimku) o6epite Rectangle (polygon) (IIpsamoxymnux (nonicon)), a B nomni Grid
extent (Xmin, Ymin, Xmax, Ymax) (Cmyninv cimku) o6epitpb 3 BunajgHoro cumcky Select extent
on canvas (Bubepimv excrmenm na nonomui). Ilpy iboMy miazorose BiKHO iHCTPYMEHTY 3HUKAE, i
BJI Ma€Te BUAIIUTY Ha €KCTEHTI KapTu BOJOCXOBMIA OaXKaHMIT po3Mip HeoOXifHOI TepuTopii, o
Oyze BKpUTa CiTKOI0, HATMCHYBILY I yTPUMYIOUM JTiBY KIaBinry Mumky. Pagymo BUAIINTY IpsIMO-
KYTHUI €eKCTEHT Ha HaMIIMPIIiN Ji/AHI BOJOCXOBMINA TaK, mob He 6y)10 3aVIBUX IYCTUX Ii/ISAHOK 3
HY/IbOBMMU 3Ha4Y€HHAMM. [Jaji BKaXKiTh IIMPUHY /1 BUCOTY KBaJjpaTa II0/IirOHA/IbHOIL CITKM B IIOJAX
Horizontal spacing (Iopusonmanvruii inmepsan) Ta Vertical spacing (Bepmuxanvnuii inmepean),
BIycaBiy 3HadeHHA 500. Takoxx BKaxiTh mapameTpy 306epexxeHHs cTBOproBaHOMY shp-daiiny,
1106 36eperTy J1oro I0KaabHO Ha KOMIT I0Tep, 3afaiite oMy Ha3By «Grid.shp» 1 HaTucHiTD Save to
File (36epeemu y ¢paiin).
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(3 Create Grid

Parameters Log

Grid type

I' Rectangle (Polygon) I
I

Grid extent (xmin, ¥xmax, ymin, ymax)

Horizontal spacing

I' 500.000000

Vertical spacing

Horizontal overlay

| 0.000000

Vertical overlay

| n.000000

Grid CRS

: EP5G:32636 - WGS 84 / UTM zone 36N

Grid

| Run as Batch Process... |

|97606,578915.7077747463,5407626.032141804,5412419.402537434 [EPSG:32636] | M.

Create grid

This algorithm creates a vector layer with
- a grid covering a given extent. Elements in
the grid can be points, lines or polygons.
The size and/or placement of each
element in the grid is defined using a
k The CRS
ined. The

Select Extent on Canvas es must be
d units of

Use Layer Extent... inX, maxy)

ST g 1 M@t means

Use Canvas Extent

€ |5 | |meters

that, at that point, an element is

e |
Q@ || [meters 3 guaranteed to be placed. Unless the width
and height of the selected extent is a
: multiple of the selected spacing, that is not
S| | meters p true for the other points that define that
' extent.
:A'

meters v |

|T:/Diser/Dokument/Man_2020_dzz/regresia/part2/Grid.shp s we we v w we

0% [ Cancel

Close || Help

Hanamrysanns incrpymenty Create grid (Cmeopumu cimky)

@ *Untitled Project - QGIS

LCa[178_26](2017-08-12_08-31)LST_B11
LCB[178_26](2017-08-12_08-31)LST_B10

&
b |

RV

L
bl
= » v " LCB[178 26](2017-08-12_08-31)NDVI
2R
RN

NEERRK Ve RPPLH A
|\ A w0 -
H- &
.. | Browser B
Vo (B@TTo
'ﬁ . Favorites i
] v " Spatial Bookmarks
o v (&) Home
% |* O -
£ |Layers ]
I‘\!?"] o« 3 %Y - 2O
| . . Grid
K 5 NDTI_2017
- NDAI_2017

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing: Help

Bz m-Pmo-
B R calY

Processing Toolbox =]
Bwa®s BN
. create grid a
* (L) Recently used
tH create arid
* () Vector creation
% Amay of transiated features
HE Create grid
~ 4 GRASS
> Vector (v*)
& vmicgrid
* & SAGA
= Vector point tools
@ Create point grid

Type to locare (Cir+K) 1 legend ertries ¢ Coardincte| 578887,5407602 | stale|1:102609 = | @@ MagniFier 100% +| Rotation [0.0° |2| ¥ Render @rerscazeis @

YepBOHNM KOTBOPOM Ii[ICBITIIEHO BUAITEHY TEPUTOpIIO /IS CTBOpEHH:A CiTkm B moni Select
extent on canvas (Bubepimv excmenm Ha noiomHi).
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@ *Untitled Project - QGIS e O b4
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing: Help

NEERRSE Ve BPRI A BLNR Q6 -K-a-aeEHWa-PH-
BQYVCAWEBB 2 J Y W ey - R el
&~
_ . |Browser BE Processing Toolbox B
Vo IBD@TTO BwaDs BN
'ﬁ 7 Favorites s . create grid a
] + [7 Spatial Bookmarks = (L) Recently used

v [ Home tH create grid

% [ O - * () Vector creation
f’% Layers BE j? ?n’ay of ‘t_rarnsla‘.ec features
I " g~ % & ¥ T Create grid
%2} - § Rass
| - = Vector (v¥)

(+] ) .-.. "

. . = 4w v.mkgrid
&%~ » v = NDAL2017 - & shGA
@ v |y " LC8[178 26](2017-08-12_0B-31)NDVI = \ector point tools
e b v/ B LCB[178_26](2017-08-12_08-31)LST_B11 & Create point grid
M vy W LCBI178 26](2017-08-12 08-31)LST B10

TYpE to locare (CIriK) Coordinata| 575282,5410185 || Swale|1:102609 = | @ Magnifier 100% ¥ | Rotation |0.0% || v Rrender ®repsciizeis @

Tak BM oTpuMaeTe HeOOXifIHY CiTKY MONIroHiB 3 Ha3Bow «Gridy.

2. ExcTpanornmoBaTyt 3Ha4eHHs 3 TEeMaTUYHUX PacTpiB B arpubyTuBHY Tabmuipo shp-daitny (cit-
Ky KBaJJpaTHX IIOJIiIrOHIB).

HacTymamit Kpok — eKCTpanomoBaTy 3HaYeHHA 31 BCIX HAIIMX TeMAaTMYHMX pacTpiB (Temmepa-
Typa IOBepXHi y BOX KaHamax: 10-my it 11-my, Bereraniiinmit ingexc NDVI, anproingexc NDAI
Ta infekc kamamyTHOCTi NDTI) B aTpnbyTuBHy Tabnuilo CTBOpEHOI IOMIrOHaIbHOI CITKM Yepes
inctpyment Zonal statistics (3onanvna cmamucmuka). Lleit iHCTpyMeHT 064MCIIOE CTaTUCTUYHI
3HA4YeHH: JyIsl [IKCeIiB BXiJHOTO pacTpa BCEpefyHi MeBHMX 30H, BUSHAYEHMX 5K 0araTOKyTHUK.
Cnouatky Bigkpuiite Toolbox (Habip incmpymermis), IKuit MiCTUTBCS Ha IIaHe/Ti MEHIO y BKIafLli
Processing (O6po6ka). Y BixHi Processing Toolbox (Ilanenv incmpymenmis) y pARKY HOLIYKY BIIN-
iTh «zonal statistics» Ta 00epiTh J10r0 3 BUIIAJHOTO CIIUCKY.

Y BifkpuTOMYy HiazoroBoMy BikHi iHCTpyMeHTY y BKiIanui Parameters (Ilapamempu) o6epithb y
noni Raster layer (Pacmposuii wiap) mepuinii TeMaTUIHNUIL pacTp, KW Y Bac BITKPUTUIT Y IPOEKTI,
HaIIpUKJ/IaJ] TeMIIepaTypHMIT KaHas 3 Ha3Bow LC8[178_26](2017-08-12_08-31)LST_B10, pani B nomni
Vector layer containing zone (BexTopHuii map, o MiCTUTb 30HY) 00epiTh CTBOPEHY CiTKY 3 Ha3BOO
«Grid» 1 B moni Output column prefix (Ilpepixc 0o 6uxi0H020 cmMO6NYA) BKAXKITh Ha3BY BXi[HOTO
TeMaTUYHOTO pacTpa, TOOTO B IIbOMY BUIIAAKY — 10-r0 TeMIIepaTypHOro KaHajy (HalucaBIy Ha3By
«_B10»), i HatucHiTh Run (3anycmumu).
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d tied Projed GIS ) . n|

[7 = B & | @ zonal statistics % .ﬁ' T e

V2 4 T L] ~ T
BRVA| || “ Zonal statistics B R el B
B~ G | | roster toyer ' hm coluls
Browser I »® LcE[178_26](2007-08-12_08-31)LST_810 [EPSC:32636] [ w ||| Processing Toolbox @ x
o LT A azmer bane AT PN

5 =L "
v "
Eﬂ e Spatig Wector layer containing zones ¥ [ %] Recently used
v (&) Homd = "3 Zanal statistics

= 3 Grid [EPSG: 32636 | .
% [» O m = @ Raster analysis

£ |Layers [ Qi calumin prafic jg ;am“-wg zonal statistics
| + Zonal histogram
@ |va=T (oD - g2
| Stetistics to caleulate Output column prefix ‘_
Q- v ey | ‘ - @ GRA
a » | B NI | 3options seleceed Pythan identifier: | - Dl
- L
@@~ VN COLUMN_PREFIX S s
! |'™ ¥ L1 * & saGa
a7 b VLG ~ Geostatistics
W ¥ = Ld & Zonal multiple regressi...
\f: X @ Zonal raster statistics
0% | Cancel
| Run as Batch Progess.. | ' _ Close | Help
L Type to locate (CirKT T T :auz,mfmmma—mwj:? 1% ¥ Render ®repscoazeis @

Inctpyment Zonal statistics (3onanvna cmamucmuxa) He0OXiTHO MPOPOOUTU CTiNbKM pasiB,
CKi/IbKM B HaC TeMaTUYHUX PacTpiB (ToOTO I'sATH). Lle MO>KHA 3pOOUTH, He 3aKpUBAIOYM CaMe Jiia-
JIoTOBE BiKHO iHCTPYMEHTY, a IPOCTO BKA3aTy II0 4ep3i KO>KeH HOBUII pacTp y moini Raster layer
(Pacmposuti wiap) i BiAIIOBIZHO HamMcaTyl JIOTO Ha3BY /I CTBOPEHHs BifNOBiZHMX aTpuOyTiB
y noni Output column prefix (Ilpecpixc 0o suxioHozo cmosnus).

Y pesynbrati Bu Maere oTpuMary y mein-¢ain «Grid» Tabmimo cTaTUCTUYHUX aTpuOyTiB 110
KOXKHOMY KBaJpaTy 3i 3HAYeHHAMH BCIX IT ATV TEMAaTWYHNX PAcTpiB, AKY MOXKHA MEPeI/IIHYTH, Ha-
tucHysu Open Attribute Table (Biokpumu mabnuyio ampubymis). CBOEI 4eproro, 10 KO)KHOMY
HALIOMY PacTpy TaO/IUILA MICTUTD TaKi CTOBITYVKIL:

o Count: mokasye KinbKiCTb MiKCeJIiB;
e Sum: mificyMoBye 3HaYeHHA IIiKCeliB;

e Mean: nokasye cepelHE 3HaYEHHA ITIKCEJIiB.

G *Untitled Praject - QGIS = (] ®
Project Edit Miew Layer Settings Pluging Vector Baster Database Web Mesh Processing  Help
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. 44 Zonal histogram
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0 3anuTaHHA /1 nepeBipKu

YBa)XHO pO3AMBITBCSA OTPUMAHY aTpUOYTUBHY
TaO/MUIIo i CIpoOyiiTe ATV BiJIIOBiAb HA MIUTAHHSI:
sKa 3arajbHa IIIOLA yCi€l BUIi/IEHOI BaMM Ta II0-
KPUTOI CITKOI TepUTOPIil JOC/TI>KEHH ], AKIIO OfVH
KBaJIpaTUK ciTku Mae po3mip 500x500 meTpiB?

3. ExcriopryBaty arpuOyTMBHY TabIMI0 3i 3HaYeHHSAMY TeMaTUYHUX pacTpiB i3 shp-daiiry
y CSV-daitn.

Hactynmunit Kpok — 36epertyt oTpuMaHi sHa4eHHs Tabmuii aTpuOyTiB i3 meitn-gdainy B eKcemb
yepes mwrarini MMQGIS plugin.

Ilnis1 Toro 1106 iHCTaMI0BaTY 1€l IIariH, 00epiTh y BepXHbOMY roioBHOMY MeHIo Plugins (ITnaei-
Hu) - Manage and Instal Plugins... (Ynpaeninus ma incmansuyis aridis...) - Bknagky Not installed
(He incTanboBaHni). ¥ pAaKy nomyky nounHaiite Habuparu Ha3By «xMMQGIS», i BiH aBTOMaTH4HO
BiffoOpa3uThCs B IepeiKy B HIDKHII yacTuHI BikHa. O6epiTh 110T0 3 IepeiKy, HaTUCHYBIIN JIiBOIO
K/IaBilllelo MMIII, /1 aBTOMaTMYHO 3aBaHTXXUTHCA KOPOTKa iH(OpMallis Ipo IIariH, 3 KO BapTO
o3Hatomutycs, i HatucHith Install Plugin (Bcmanosumu nnaein) Ta 3aKpuiiTe fiaJoroBe BiKHO.
ITicnsa BcTaHOB/IEHHs IUIAariH BifoOpasutsbcs y Bkinanui Installed (Bcmarosneni) i 3’IBUTHCS 110TO
Ha3Ba Ha IIaHe/Ii IHCTPYMEHTIB.

(2 Plugins | Not installed (562) %

I[ 2 MMQGIS | a
Installed

mmaqgis

i Not installed

A collection of QGIS vector layer operation plugins

MMQGIS is a set of Python plugins for manipulating vector map layers in
Quantum GIS: CSV input/output/join, geocoding, geometry conversion,
buffering, hub analysis, simplification, column modification, and simple

Upgradeable

.
‘l New animation. MMQGIS provides an alternative to the Processing toolbox, with
verbose progress reporting, an intuitive user interface, direct
23 Install from ZIP shapefile/CSV-file access, and some additional capabilities missing from

other plugin sets.

# Settings ey g

77 344 rating vote(s), 903672 downloads

Tags wvector, sort, merge, animate, delete
More info homepage bug tracker code repository
Author Michael Minn
Available version 2020.1.16

—

Upgrade All lg Install Flugin ?l
| Close [|nstall, reinstal

Y npoMmy IutariHi HaMm 3HaOOUTbCsA iHCTpyMeHT Attributes export to CSV File (Excnopm ampu-
6ymie 6 CSV ¢paiin), mo 36epirae arpubyTn i3 mapy citku y aitn CSV, ssknit HoTiM MOXKHa Heperyis-
HyTu abo Bigpenarysaru B nporpami Excel. Toxx o6upaemo Ha maneni incrpymentis MMQGIS >
Import / Export (Imnopm / Excnopm) > Attributes export to CSV File (Excnopm ampubymisy CSV

gaiin).
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Database Web Mesh Progessin@
DA E DR s LEE % I B0~

| &
B Combine » “—
| , R 2aly

Geocode »

Import / Export
Modify
Search / Select » % Geometry Import from CSV File
(G Google Maps KML Export

Hani y Bigkputomy pianorosomy Bikui Export Attributes (Excnopm ampubymis) BKasyeMo Taki
IapaMeTpu:

Input Layer (Bxionuii wap): HasBa 1Iapy KapTy, 10 MiCTUTb aTpUOYTH i eKcnopTy — «Gridy;

Attributes (Ampubymu): BIKHO CIIMCKY 3 MHO>KVHHIM BUOOPOM Y f1ia/loroBOMY BiKHi Jjae 3Mory
BUOpaTy CTOBHI aTpuOyTiB s ekcnopty; yrpumytoun knasimry CTRL, Bubepitp kinbka mosis,
a came: «_Bl10mean», «_Bl1mean», «_NDVImean», «_NDAImean», « NDTImean»;

Delimiter (Po3dinosau): po3pinioBad nos BuxigHoro ¢aitny — semicolon (kpanka 3 komorw);

Decimal Mark ([Jecamxkosuii 3Hax): [eCATKOBUI 3HaK BUXiTHOTO (aiiny — comma (koma);

Line Terminator (/linitinuii mepminamop): cUMBOI TepMiHaTtopa BuxigHoro ¢ainy — CR-LF
(Windows);

Output CSV File (Im’s suxionoeo ¢atiny): iM’s1 BuxifHOTO (haiinry, Hanpukam: «regres_2017.csv».

() Export Attributes x

Input Layer

| Grid b
Attributes

id

left

top

right

bottom

_B10count

B10sum

E ; % count

e ee—

| _NDVicount
_NDWVIsum

" count
MNDAIsum

T ————

_NCTlcount
_NDTlsum

Delimiter Decimal Mark Line Terminator

emcoon)  ~ | |(comme)  ~DheriF  ~ |

Output CSV File

!xument\Man_2£|ZD_dE\regresia\partz‘\regras_zﬂ1?.c5| al..|

150 records exported
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Lle 6yno kinuese 3aBganHA B QGIS, mix yac BUKOHAHHA AKOTO M) OTPVMMAIU CTATUCTUYHY Tab-
JIMLIIO 3 IUSATY Pi3HMX AUCTAHLIMHUX ITIOKa3HUKIB cTaHy KaM STHCbKOTO BOJOCXOBMINA HA OCHOBI Cy-
nyTHUKOBOro 3HiMka Landsat 8 3a 12 cepmias 2017 p.

4. Perpecirtamit anasnis y nporpami Microsoft Excel.

Tenep My mepexopMMo 10 aHaJIi3y OTpUMaHuX AaHux y nporpami Excel.

4.1. Bigxpuiite 36epe>xeHnit 3 HOIEePEeAHbOr0 NYHKTY (ajl AMCTAHLINHOI CTATUCTUKY 3 PO3ILN-
penHAM *.CSV 3 HasBow «regres_2017.csv».

AKuyo Ha eauiomy desatici OMPUMAaHi cramucmu4ti 0aui 6i000paxaromvcs HeKo-
pexmuo (He 8i00ynocs asmomamuuroi po36usKu iHgpopmayii Ha n’siMv KONOHOK: Pi3Hi OUCmaHuiti-
Hi nokasuuxu), mooi sacmocytime incmpymenm Text to Columns (Texcm 3a cmosnusgmu) Ha naueni
menro Excel saxnaoyi Data ([Jani). Budinimv neputy Konouky i 6 0ianoeo8omy 8ikHi iHCmpymeHmy
06epimv 3Hak mabynayii (koma, kpanka, npooin, KPanka 3 KOMOK MOu0), 3a AKUM MA€E 8i00yMucs
posbueka ingopmauii y cmosnusax mabauui. IIpome mosxce 6ymu il max, wio y 6ac asMomamu4Ho yie
6Ce HAZIAWIMOBAHO KOPEKMHO, i odi npocmo mpeba nepesbepezmu ompumanuii patis.

4.2. ani B Tabmuiyi 3 JaHMMM HaAM HeOOXiHO 3aMiHUTM BCi KpamKyu Ha KOMMU JjIs1 KOPEKTHOI
Hofa/IbIIOI Bidyaisanil sanux. [I1a uporo Ha maHeni Bubepits Bkinanky Home (OcHosHe), B Hill —
pyopuxy Find & Select (3natimu i eudinumu) it 06epitb incTpymeHT Replace (3aminumu). Jani y
Bifkputomy pianorosomy BikHi Find and replace (3naiimu ma 3aminumu) B 11oni 3HailT¥ IOCTaBTe
CUMBOJI — KpaIlKy, a B IIO/Ii 3aMiHUTH BBEiTh CUMBOJ — KOMY i HATMCHITb Ha 103Ha4Ky Replace All
(Baminumu sce).

feqras 2017

Insert Fage Layout Formulas Data Review Wiew ACROBAT

J 18 whiat ol & to do, ,
ﬂ-—r.l '2:/ Calibri = AN = 5P Generat ¥ jz _'__.‘ j.ld ::= - E ] %‘T p
B - =Lt - b & Delete = (&)~ :
e 8 g 0A ST EE B @ St s a1 0T D ool
chipbpard & Font s Alignment 9 rumbsr s Styles Cells
Al ¥ Je _Bi0mean
A B L5 D | Z E G
1 |_BlOmean |_Bllmean _NDVimean _NDAlImean _MNDOTImean
2 27,08500205 25,52261163 0,37451372 0,831002226 0,122206163
3 27,3817249 25,79183206 0,255210947 0,761127321 0,016915107
4 | 27,3107814 25,78634302 R AT R SRS
5 27,0874856 25,65280552 A ARCREPIOD
5 27,21838752 25,77253298 Find R
Fi 26,6768934 25,28898871 ; o e Sloct Blaits
8 26,95087118 25,49034016 Find what: ] | r’ . ¥ )
9 26,56055151 25,12451825 Replace with: o, Selectian Fane..
10| 26,39231208 25,03170476
11 26,66504101 25,28330451 EIpHna
12| 26,06387457 25,50888611
13| 27,33447151 25,85511363 Reniare Fndal | | cose _
14 27,04429923 25,58444751 o e e 1 -
regras 2017 (%) O = . =
Readly B OE - 4 +  100%

3amiHa Kpanok Ha KoMy B nporpami Microsoft Excel komnanii «Microsoft»

4.3. IligxnouenHs naketa Data Analysis (Ananis oanux).

[171s1 TOrO 11106 BUKOPUCTOBYBATH QYHKIIiIO, SIKA A€ 3MOTY IIPOBECTY PErPeciiiHMIl aHaTi3, epLI
3a BCe IOTPiOHO aKTMBYBaTM ITaKeT aHanisy. Tinmbku Topi HeoOXinHi mia uiel IIpoLEeAypHU iIHCTPYMEH-
TI 3’sIB/IAThCS Ha maHeni Excel.

Otxe, ciouatky y Bknanui File (Datin) Bubepits pospin Options (Ilapamempu), a moTiM ne-
peiipite y migpospnin Add-Ins (Hao6yodosu). Y HallHVDK4YI YacTVHI BiKHa IlepecTaBTe IepeMuKayd
y 6noui Manage (Ynpasninus) B nosunio Excel Add-ins (Hao6yoosu Excel), sikiio Bin nepebysae
B IHIIIOMY ITOJIOKEHHI, 1 TUCHITh Ha KHONIKY Go (Ilepeiimu).
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Y HoBOMY BikHi mocTynHux HapbynoB Excel BcTaHOBiTH Ipanopeup mis Hanobymnosu Analysis
ToolPak add-in (Ilakem ananisy) i HatucHiTh Ok.

reqr regras_ 2017 - Bxcol 2y - B X
Fanm| Data | Revie| View ."'.t_'il'-[i| g O Sign i
—: A = % :ﬁi’,Cnndiliuml Farmatting = L‘._'—I J«
[P Format as Table = Inf | n fo
Clipboard  Font  Alignment Number| —_ e Cells  Edit ¢
= = ~ - HE Cell Styles - = New
= regras_2017
=3 - J', - T: = Diser = Dokument = Man 2020 dzz - regresia » part2
Protect Workbook
| A | B = . ~ } Control what types of changes people
1 _Bilmean _Blimean _NDVImean N Protect can make 10 this workbook.
= | ‘Waorkbook ~
4| 2708509205 25,52261163 0,37451372 | |
| 27,3817249 25,79183206 0,255210947
4 27,3107814 25,78634302 0,21240432 |
e b Inspect Workbook
5. 27,0874856 25,65280552 0,223643397 {\5} P i i
6 27,21838752 25,77253298 0,28162447 liektis f::l"rfr‘:ﬁ'fr:'f_“g s ik b awr
) 26,6768934 25,28898871 0,110548715 Ny R e e
B 26,95087119 2549034016 0,274510619 path
3 26,56055151 25,12451825 0,165336574 ComeRL It cannet b erked Tor
L] 26,39231208 2503170476 0,157528672 Publish accessibility issues because of the
11 26,66504101 25,28330451 0,263251695 clo current file type
Close
12 26,56387457 2550888611 0,286384274
13 27,33447151 25,855113R/3 0,221587338 |
: 1 ’ 1 Manage Workboaok
14 2704429523 2550444751 0,169455085 Q z
Check in, check out, and recover
15 26,22022481 24,96187535 -0,067843842 Manage | unsaved changes
16 2641704105 25,03430509 -0,051720351 Warkbook - b ) .
BY Today, 22106 (autosave]
17 2690245771 2542725353 0,240870978 4
18 | 26,38888612 24,99440071 0,073473343
T 26,04750487 246902788 8,86E-05 Browser View Opt[ons
20 259571401 24,65143293 -0,006255955 % e It e T o
21 | 26,00816833 24,6830649 0,030621971 - Browser View | workbook is viewed on the Web.
regras_2017 &) HUKE| ] » Options
Ready ;O = ] + 100% ¢ »
@aiin cratuctuky «regres_2017.csv», [Inax mo HamalTyBaHb [TapaMeTpiB

Bigkputnit y nporpami Excel

nsax pns migknodeHHs naketa Data Analysis (Ananis 0anux) 0jist BUSHa4YeHHS
perpeciitHoro ananisy B mporpami Microsoft Excel kommanii «Microsoft»

- .
Sl = Add-Ins ? X ‘
s : Q View and manage Microsoft Office Add-ins,
Add-iny
Save Tama & Lagation Type Lo} a BA
A : bot POFH .ka.df‘éc.eCOM.ldd' ke Office POFMOffioeAcdindll ErolCufeney 100l [ Cancel -
sy T [ saiver Add-in | SHe |
thve Apg l Erowse... ;
e OO
| Automation...
Add-in:
Lnalysis ToolPak
1OKPOF Maken Oifice) PIFMCHfice ddinall Provides data analysis tools for statistical and engineering
COM Addin analysis
| ex || cance
[Inax po KOfaTKOBMX HaIAIITYBaHb Hanamrysannsa 3 MO3HAYKOK ITaKeTa

aHajisy

[TigxmrouenHus naketra Data Analysis (Anani3 0Oanux) nyist BUSHauYeHHs perpeciitHoro
aHayisy B mporpami Microsoft Excel komnanii «Microsoft»




Tenep, xomu mu nepeiifemo y Bknagky Data ([ani), Ha cTpivni B 61oui iHcTpymeHTiB Analysis
(Ananiz) mobaunmo HOBY KHONIKY — Data Analysis (Ananis danux).

4.4. JTani mepexofynMo 1O aHajIi3y OTPMMaHMX IaHMX i IOYHEMO 3 KOpeJIALil.

Kopensuiitauit aHasmi3 fornomMarae BUSHAYUTH, YU € MK [TOKa3HUKaMU B OfIHiiT 260 IBOX BUOIp-
Kax 3B 30K.

S0 3B’5130K €, TO Iie TsATHe 301/IbIlIeHHs OHOTO MapaMeTpa MifABUIeHHs (IO3UTUBHA KOPeJIs-
1is1) a6o 3MeHIeHHs (HeraTuBHa) iHIIoro. Kopesaiiiiauit anasis gormomarae HaM BUSHAYUTICS, U1
MOYKHA 32 BEIMYMHOK OJHOTO ITOKa3HMKA MependadnTi MOXK/IMBe 3HaUe€HHSsI iHIIOTO.

KoedimienT kopernsiiii nosHadaeTbces 1. BapioeTbest B Mexxax Bif +1 1o -1.

[l BUKOHAaHHA KopensAuii nepexopumo y Bknaaky Data (/Jani). Tucnemo Ha xHonky Data
Analysis (Ananis 0anux), Axa po3TalloBaHa B HbOMY. BilkpiBa€eTbCs CIVICOK 3 Pi3HMMM BapiaHTaMu
aHai3y faHux. Bubupaemo nyukr Correlation (Kopensuyis), Hatuckaemo Ok.

= i 2 regras_ 2017 - Excel

File Home Insert Page Layout Formulas m Review View ACROBAT % an c Signin C_ Share
B WS [REaf VI~ 2= &S |
i = < s Reapply BE o5 ——
Get Bxternal  New Refresh zl Sort  Filter Textto _, Whai I Forecast Qutline
Data ~ Query = (& A > v""\’“"ancm Columns =5~ & Analysis~ Sheet 4
Get & Transform | Connections 5011 & Filter Data Tools Forecast Analysis ~
G8 - Jx
A | B | C | D | E | = G e
1 |_BlOmean _Bl1lmean _NDVIimean _MNDAImean _MNDTImean
2 27,08509205 25,52261163 0,37451372 0,831992226 0,122206163
3 27 3817240 25‘—1n4nﬂ'\nr AACCasanaT ATSCaa AT AN CroAaran
4 7 273107814 25I Data Analysis ? b
g 27,0874856 25, Analysis Tools
6 27,21838752 25 Anova: single Factor Al
—__r" ] 16.6762934 251 Anova: Two-Factor With Replicaticn Cancel
! : shgr Without Replication =
{ - M
8 26,95087119 2547
o e [
9 26,56055151 25 i -
Descnpmre staristics
10_ 26,39231208 25. Exponential Smoothing
11 26,66504101 25 F-Test Two-Sample for Variances
F | | Fourier Analysis
12 26,96387457 25 Hidtgram >
13 27,33447151 25
14 27,04429923 25,59444751 0,169485085 0,72761696 -0,029552316
19 26,32022481 2496187535 -0,067843842 0,667411071 -0,112153831
16 26,41704195 25,03430599 -0,051720351 0,670512818 -0,107430675
17 26,90245771 25,42725353 0,249870978 0,760621202 0,011910787 x
| regras 2017 (.E. 4 b
Ready B E - : B + 100%

Kopenauiitanit anania y nporpami Microsoft Excel kommanii «Microsoft»

BigkpuBaeTbcs BiKHO 3 ImapameTpamy KopensuiitHoro aHanisy. ¥ none Input Range (Bxionuii
iHmepeasn) My BBOEVMO iHTepBaJl yCiX CTOBILIB, AKi 6epyTh y4acTb B aHai3i (Tinbky 6e3 3aronos-
KiB). Y HalIoMy BUIIAAKy Iie faHi B cToBHUAX _BIlOmean, _Bllmean, _NDVImean, _NDAImean,
_NDTImean.

[Tapametp Grouped By (Ipynysanus 3a) 3anuinaemo 6e3 aMiH — Columns (3a cmosnyamu), 60
B HAaC I'PyNM JaHUX PO30OUTi caMe Ha ITATb CTOBIILB.

Y mapamMeTpax BUBeJECHHS 3a 3aMOBYYBaHHAM BcTaHOB/IeHMIT TyHKT New Worksheet Ply (Hosuii
pobouuii nucm), T06TO faHi OyAyTh BUBOAMUTHCA Ha iHIOMY apkyuii. Ko Bce HamamrosaHo, Tuc-
HeMo Ha KHoOIKy OKk.
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I:| Labels n First Row

Output options
Ogutpu‘t Range:
@ MNew Worksheet Ply:

O Mew Workbook

Carrelation ? X
Input
— _OK
Input Range: $A$2:$E$IS‘.| o]
Cancel
Grouped By: @ Columns
Oﬂuws

BusHaueHHA pARYy JaHMX [JJIA KOPEALIIHOTO aHaIi3y B mporpami Microsoft Excel
kommnaHii «Microsoft»

Y pesynbrari Ha HoBoMYy apKyiui Excel BimkpuBaerbca Tabmuiisa BUXigHOI MaTpuii, sAKa Bifo-
Opakae 3HayeHH: KopeAwii [lipcona MK I’ ATbMa HalIMMY IMCTAHLITHYMY IOKa3HUKAMU CTaHy

BOJOVIMU, a CaMe:

CroBnumk 1 - BifnmoBimae 3HaueHHAM BlOmean,
B 10-My KaHaIi.

CroBmmuuK 2 - BifmoBigae 3HayeHHSAM BlImean,
B 11-My KaHaJIi.

CroBnuuk 3 - BignoBigae 3HaueHHAM NDVImean,

CroBmmuuk 4 - Bimnosigae sHaueHHsIM NDAImean,

TOOTO TeMIlepaTypi IMOBepXHi BOJOCXOBUILA
TOOTO TeMIlepaTypi IMOBepXHi BOJOCXOBUINA

TOOTO BereTaliliHOMY iHJeKCY.
TOOTO a/IbrOiH/IEKCY.

CroBrumk 5 - Bifnosigae sHadeHHAM NDTImean, To6TO iH/jeKCYy KaTaMyTHOCTI.

KopenAujia BUKOPUCTOBYETbCA ANA BU3HAYEHHA TOro, AKi MapamMeTpu BMAMBAIOTb OAMH Ha OA4HUKI, perpecia —
[ON1A BUSHAYeHHA XxapakTepy BnauBy. KoedilieHT Kopenawii xapakTepusye cuay 38°A3Ky MiXK 4BOMa NOKA3HUKaMMU.
Hanpwuknaa: R2 = 0,76 = 76% — KoedilieHT geTepMiHaLii, MOKa3ye, AKY YaCTKy 3aNeXKHOi nepemiHHOI NoKasye
He3anexHa.

OcHosHe 3a80aHHS Ui€l NpaKMU4HOI po6omu — BUSHAYUMU BNIUE MeMNePamypu
HA UBIMIHHSI B00U.

H ©-

regres_2017 - Excel Ea| = O x
File Home | Insert | Page Layout | Formulas (§REIER Review | View| ACROBAT | Q Tell me Signin ,C_’,_ Share
= N - = oy i
r e @ 8] Y X 7 g = Data Analysis
&
Get External Mew Refresh ra l Sort Filter Data Forecast Qutline
Data ~ Query ~ L® All - 5|2 Tools~ - -
Get & Transform | Connections Sort & Filter Analysis ~
F14 - I A
| A | 8B | € | b | E F G | H | s
e Column1 Column2 Column3 Column4 Column5
2 |Column 1 1
3 |Column2 0,998593 1
4 |Column3 0,725505 0,72251 A
5 |Column4 0,740612 0,738194 0,976651 1
6 ! Column5 -0,66295 -0,66205 -0,94473 -0,91759 1
7 -
| Sheet1 | Sheet2 | regres 2017 | @ < E
Ready 2 b - i + 100%

HauyeHHH yanii [TlipcoHa MK IT'AThMa ITOKa3HMKaMu y mporpami Microsoft Excel kommanii
3Haue koperanii [Tipcona Mixx
«Microsoft»
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0 3anuTaHHA /1 nepeBipKu

YBa>kHO pO3[VBITbCA OTPUMAHy MaTPUIIIO KO-
penAnii i fanre BiAIIOBib Ha MUTAHHA: 3 AKUM iH-
IeKCoM (BereTarilfHIM, ajIbro 4y Ka/laMyTHOCTI)
Mae Haitbinpmy kopensniio 10-temmeparypHui
KaHa?

4.5. Terep BUKOHAEMO perpeciiiHuil aHajIi3 IMONapHO AeKiTbKOX HailOi/IbIIl KOPeTIoIYMX ITOKas3-
HIKIB.

3HOBY nepexofuMo 1o iHcTpyMmeHTy Data Analysis (Ananiz danux) i 3 BUIIaJHOTO CIIUCKY 00M-
paemo nyHKT Regression (Pezpecis), Hatuckaemo Ok.

BinkpuBaeTbcsA BiKHO Ha/laIITYBaHb perpecii. Y HboMy 060B A3KOBUMM /I 3aIIOBHEHHSA OJA-
mu € Input Y Range (Bxionuii inmepean Y) i Input X Range (Bxionuii inmepean X). Yci inmi Hama-
IITYBAaHH:A MOKHA 3a/IMIIUTY 32 3aMOBYYBAHHAM.

Y noni Input Y Range (Bxionuti inmepsan Y) BKasyeMo anpecy Aialla3oHy KOMipoOK, ie po3ra-
LI0BaHi 3MiHHI JJaHi, BIUIMB YMHHMKIB Ha AKi MM HAMAraEMOCH BU3HAYUTH. Y HAIIOMY BUIIQJIKY Lie
OyZyTb KOMipKU CTOBIIYMKaA «TeMieparypa — B10». Y none Input X Range (Bxionuii inmepsan X)
BBOJ[VIMO aIpecy Aiara3oHy KOMipOK, ie MiCTATbCA JaHi TOro (pakTopa, BIUVIMB AKOTO Ha 3MIHHY MI
X04€MO BU3HAYNUTH, HAIIPUK/IaJ, KOMipKK cToBImuuka 5, «NDAI» i Hatuckaemo OK.

E =
Insert Page Layout View ACROEAT § e Sign in Q,_ Share

Home

File

: | L A H b4 ~n [F fe e Data Analysis
= &G 200l I bl LT
Get External  New Refresh — Z| Sert  Filter Textto _., rg What-If Forecast Outline
Data ~ Cluery ~ & Al > | Columns = ™ & Analysis ~ Sheet -
Get & Transform | Connections Sort & Filter Data Taols Forecast Analysis ~
G8 | i F
A _ B | C | D E | F -
2 27,08509205 25,52261163 0,37451372 0,831992226 0,122206163 [ ]
4 27,3107814 . f41321
= Analysis Tools
5 27,0874856 - 395456
= Histogram ~ - E
6 2721838752 | poving Average | cancal p72474
7 26,6768934 Random Mumber Generation i ' 1310332
8 26,9508?11 F;.c.'_qrelssion i Help | p36864 |
3 26,5605515] i [74795
.10_ 26,39231208 t-Test: Paired Twa Sample _fnr Means ) 571712
=i t-Test: Two-Sample Assuming Equal Variances
il 26,6650410 t-Test: Two-Sample Assuming Unequal Variances 521064
i3 26,9638745 z-Test: Two Sample for Means v 741195
13 | 27,33447151 25,855TT3637 U, 221587338 U, 75471195 ~UuUs015132
14_ 27,04429923 25,59444751 0,169495085 0,72761696 -0,029552316
1L AL AN A0 A NLCA0TCOC NACTOADIOAD N CCTA1L4AN0TY NA1121 030721 X
| Sheet2 | regras_ 2017 @ S [ »
Ready 8 ) = ' ] + 100%

InTepderic aHami3y faHUX /11 BU3HAYEHHs BUKOHAHHS PErpeciifHOro aHami3y

210



Regression ? X

i
B10 '

Tl
i

Input ¥ Range: [ FAS2:5A5144 5.5
i = Cancel
Input X Range: N DA' | $D$2:$DSM4| = o
b A Hel
[ ] Labels [ ] Constant is Zero i

|:| Confidence Level: g5 9%

Output options

i
AR

B

O Qutput Range:
'@' MNew Worksheet Ply:
O MNew Waorkbook

Residuals
|:| Residuals |:| Residual Plots
|:| Standardized Residuals |:| Line Fit Plots

MNormal Probability
|:| Mormal Probability Plots

BusHayeHHA psARy JaHMX [JIA perpeciitHoro aHaisy B mporpami Microsoft Excel
kommaHii «Microsoft»

Harapyemo, 110 OCHOBHe 3aBJlaHHS L€l IPaKTUYHOI pOOOTY — BU3HAYUTH BIUIMB TeMIIEPATypH
Ha IBiTiHHA BoAM. 3a TeMIlepaTypy BifnosifatoTs aBa KaHamu (B10iB11), a 3a usitinHA Bogu — Tpn
iHeKkcHi MOKa3HMKM (BereTalLiliHNIL, alnbro Ta KaaaMyTHOCTi). ToMy He 30BCiM KOPEKTHO IOpiB-
HIOBATJ MiX cO0OI0 /IBi TeMIlepaTypu 4y Tpy ITOKasHVUKY IBiTiHHA. CaMe yepes Lie My 00pa i
HOPIBHAHHA Iepuly Hapy: Temneparypa — «B10» Ta anproingexc «NDAI». A nani Tpe6a nmopiBHATH
IIOC/TiZIOBHO 32 JIOTTIOMOTOI0 iHCTpyMeHTY Regression (Pezpecist) mo nmapax: Temrepatypy — «B10» ta
inpexc kanamyrtHocTi — «NDTI», Temneparypy — «B10» Ta Bereraniiiamii injexc.

4.6. Po36ip pe3ynbTaTiB perpeciitHoOro aHamisy

PesynpraTy perpeciiiHOro aHasmisy 3ajeXHOCTI, HAaIpUK/Ia/, TEMIIEpATyPH Bifi Ka/laMyTHOCTI, BU-
BOIATHCS y BUIVLAAL TaO/MuIi HAa HOBOMY apKYILi, sIK 3a3Ha4€HO B Ha/IALITYBaHHSAX.

OnHUM 3 OCHOBHUX IOKa3HUKiB € R Square (R-keéadpam). Y HbOMY BKa3yeTbCs AKICTb MOJEIi.
Y HamoMy BUIIAIKy Liell koedinieHT gopiBHIOE 0,54 ab6o 6mmsbko 54%. o Bummit xoedivienm
oemepminauii (R2), To sikicHiua mopensp. «[Joope» — Buire 0,8. «ITorano» — meHie HiX 0,5 (Takmnit
aHaJIi3 HaBpsAJ 4M MO>KHA BBO)XATY PE30OHHMM). Y HAIIOMY IIPUKJIAJIi — «HEIIOTaHO».

IITe opyH Ba>X/IMBUI TOKa3HUK PO3TAIIOBaHMIT Ha iepeTuHi psizika rpad X Variable 1 (Tlepemin-
Ha X1) i Coefficients (Koegiyienmu) nokasye piBeHb 3amexxHocTi Y Bif X. V HamoMmy BUIIafKy Lie
piBeHb 3aJIeXXHOCT] kKamaMyTHOCTI Bogu Bif Temmeparypu. Koedirient 10,16 BBa>kaeTbcs HoBOI
BJICOKVM ITOKAa3HVIKOM BIIINBY.
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.| == = regres_2017 - Excel

File Home Insert Page Layout Formulas Review View  ACROBAT Q Tell me what you want to do...

B FE ShowQueries _’rb_s (’:on"nectic.lns Al @ Y “ Clear %’E Lf' ﬂ‘“ m E'Ei
] From Table & = Pr 5 : Reapply BE o ¢ 6E
Get External  New Refresh Z| Sert | Filter Textto _, What-If Forecast
Data~  Query~ [ % Recent Sources  ajj~ |- Edit Links T Advanced | columns =0 Analysis~ Sheet | @
Get & Transform Connections Sort & Filter Data Tools Forecast
L25 - fr
A | B | € | D | E | F | G | H | | J
1 |SUMMARY OUTPUT
2
3 Regression Statistics
4
5]'
6 -
7 |Standard Error 0,671233265
8 |Observations 143
9..
10 |ANOVA
11 df 55 Ms F ignificance F
12 |Regression 1 77,17844205 77,17844205 171,2967271 4,05E-26
13_Residua| 141 63,52812754 0,450554096
14 |Total 142 140,7065656
15
16 Coefficients Standard Error t Stat P-value Lower 95%Upper 95% ower 95,03 pper 95,0%
17 |Intercept 19,24166224 0582209189 33,04939634 2,83834E-68 18,09067 20,39265 18,09067 20,39265
18 |X Variable 1 10,16179183 0,776418297 13,08803756 4,04993E-26 8,626866 11,69672 8,626866 11,69672

Pesynpraty perpeciiinoro aHanisy Mk Temmeparyporo i mokasuunkom NDAI

Sk 6aunmo, 3a formomoroto nmporpamu Microsoft Excel moBosni mpocTo ckmactu Tabnuigio perpe-
ciitHoro aHami3y. OgHaK [yIs TOTO, {00V MPALIOBATY 3 OTPUMAHMMIY Ha BUXOZI JaHUMM i pO3yMiTH
iX CyTb, HeOOXiJHO IOIlepefHbO PO3iOpaTuCs 3 MOHATTAMU PerpeciiiHO-KOPEeIALiIHOTO aHali3y,
AKUIT MM PaiIMO BaM Jo6pe BUBYNTY, 60 Ile OCHOBA 6araTbOX HaYKOBUX JOCTIiKEHb.

Ha 3aBepuieHHs aHasisy B Takok MokeTe mobyzmysatu B Excel miarpamy poscitoBaHHA ABOX
Hail61IbIII 3a/IeKHNX O3HAK, BUKOPUCTOBYWUM iHCTpyMeHT Insert (Bcmasumu) - Chart Scatter
(Hiazpama posciosants), i oOpaTu eKCIpec-MaKeT, Ha SIKOMY Oyfie BioOpakeHO JIiHil0 TpeHRy
i popmyny ninii Tpenpy 3 koedinienTom gerepminanii (R2).
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regras_2017 - Excel

Page Layout Formulas Data Review View ACROBAT Q Tell me want to ¢
— = — = . i 2 - ) 7% Line [ Slicer
& ’Z? 0_ g I ? ;{k_ i B I . Jue- Column &3 Timelir
PivotTable Recommended Table [lustrations Add- Recommended . PivotChart 3L )
PivotTables ¥ ins = Charts L ] N7 - Aar [ in/Loss
Tables Charts | Tours Sparklines Filters
E2 | 3 fv || 0,122206163
A B G D E E
17 |_BlOmean _Blimean _NDVImean _NDAImean _NDTImean
2 27,08509205 25,52261163 0,37451372 0,831992226 0,122206163
3 27,3817249 FLS armmEemana= O srasmasal — —asssnacaas (
4 27,3107814 25 Chart Title
5 27,0874856 25 o3 y = 0,0040x - 2,4223
6 27,21838752 25 ’ .RZ:U,TM[NS
7 26,6768934 25 025 s @
8 26,95087119 25 0,2 ",!
9 26,56055151 25 0,15 -
10 26,39231208 2%) = 01 ¢
11 26,66504101 25 % 0,05
12 26,96387457 25
13 27,33447151 25 9 i e
14 27,04429923 25 -0,05
15 26,32022481 24 -0,1
16 26,41704195 25 -0,15
17 26,90245771 25 Bl
18 26,38888612 2 )sg8n907rT UU7IE 73353 O roasragzs] =U,U07430827 {
19 26,04750487 24,6902788 8,86E-05 0,684671955 -0,095925292
| Sheet2 | Sheet3 | regras_ 2017 | ) < P ) -

[padiune mpepcTaBIeHHs perpeciitHOro aHali3y y BUIIAL AiarpaMiu po3citoBaHHS
MDK TeMIlepaTyporo i mokasaukom NDAI

@ 3anuraunsa gua nepesipku

BukoHaiiTe perpeciiHuil aHaji3 3a/IEXKHOCTI
BEreTalliiHOTO iHAEKCY Bifi iHIEKCY KaJaMyTHO-
CTi i HaBeqiTh 3HaYeHHA KoedillieHTa JeTepMiHa-
ii (R2).

O6rpynryitte cuny B3aemosB’sisky. o i
CIPUYMHNIIO?

3a HaBE€OCHVIM HVJKYE QR—KOHOM BJ MOJKETE IIEPEITIAHY TU Bi}IeO BUKOHAaHHA HpaKTI/I‘-IHOI pO6OTI/I.
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Cnucoxk inrocrTpanin

Puc. 1, puc. 46-51, puc. 56, puc. 57, puc. 60-72, puc. 75-86, puc. 93-111, puc. 113-115, puc. 119-
132, puc. 134-139, puc. 149-165, puc. 170-180, puc. 188-233, puc. 243-524, puc. 264-301 - inTep-
¢eric mporpaMmHoro 3abesnedeHHs 3 Bigkputum kogoM — Quantum GIS.

EnexTpoHHuMit pecypc i 3aBaHTaxXeHH:: https://www.qgis.org/ru/site/forusers/download.html

Puc. 2, puc. 3, puc. 4, puc. 52-55, puc. 87-91, puc. 166-169, puc. 181-187, puc. 234-238,
puc. 240-242, puc. 255, puc. 256, puc. 261-263 - intepdeiic Bebmrarpopmm s XMapHUX 064C-
JIeHb JAHMX IVCTAHLIHOTO 30HAYBAaHHA 3eMJIi 3a MPOrpaMor0 €BPONEIChKOr0 KOCMiYHOTO areHT-
crBa «Konepikyc» — EO «Browser».

EnextponHuit pecypc s gocrymy: https://apps.sentinel-hub.com/eo-browser/

Puc. 5-23, puc. 25-45 - intepdeiic Bebrmarpopmm st XMapHUX 00UNC/IeHb JaHUX JVCTAHIi-
HOro 30HAYBaHH: 3emi 3a mporpamoio NASA - Earth Science Data Systems Program.

EnextponHuit pecypc g foctymy: https://giovanni.gsfc.nasa.gov/giovanni/

Puc. 312-322 - inTepdeiic nporpamuoro 3abesnedenns Google [Tnanera 3emis.
EnexTponHuit pecypc mia focrymy: https://www.google.com.ua/intl/ru/earth/
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HopaTok

Buriap pisHux TumiB 3eMHOI NOBEPXHi B YKpaiHi
Ha CyNIyTHMKOBNX 3HIMKax

Burnap Ha cynmyTHUKOBOMY

Tun nmoBepxHi ®oto .
3HIMKY

Juctani micn
(3MiHIOIOTH
3abapB/IeHHS 3a/IEKHO
Bifl ce30HY)

XBoI1Hi micu
(3a/IMIIAIOThCS B3UMKY
3€JIEHVIMMA )

Mimani micn

(erxo mepesipury,

Jle XBOJIHI,

a Jie MUCTAHI — B 3MMOBY

nopy)

Burnap mimasoro jicy B Kapnarax
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Pigkomicca
(mepeBa 3 HE3IMKHYTOIO
KPOHOIO)

YarapHuku
(mepeB’stHuCTA
POC/TMHHICTD BUCOTOO
IO 2 M, He Ma€ TIMO0KOI
TiHi)

JIyku, macoBuina
(MaroTh HaCMYEeHUIL
3€/IeHNII KOJIip 1 IJ1TaBHY

dopmy)

Burnap nykis y 3amnasi [lecHn
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Ilona

(MaOTb TeOMETPUYHY
OpAMOKYTHY hopMy

i ly>Ke pisHMIT KOmip
3aJIeKHO BiJ| Ce30HY

i ciBO3MiH)

ITicox
(HacuueHoro,
SICKPaBOTO KOTIbOPY
Ha ¢oHi iHmoi
POCTMHHOCTI)

Haceneni mynkTn
(4iTKO BUIHO
piBHOMipHY
TPAHCIOPTHY Mepexy)

Burag m. Bumropop,
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Bopoiimn

(piuky MarOTb 3BUBUCTY
dbopmy i HacuyeHuMI
CHHI KOJip)

bonora

(B3MIMKY CTaIOTb
CBIT/IO-KOPUYHEBUMMU
31 3BOTIOKEHUMU
IJIAMaMI)

Burnapn 3abonodenux Tepuropiit Bepxis’sa KnuiBcbkoro Bogocxosuina
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Ilepenik Ha3B iHCTPYMEHTIB

Add Item ([Jooamu enemenm)

Add Polygon Feature (JJooamu 8i0o6pasceHHs nonieona)
Additional no data value ([Jooamxosi 3nauenus no data)
Atmospheric Chemistry (Ximiuni cknadnuku nogimps)
Back to Data Selection (IToseprymucst 0o 6ubopy danux)
BackSpace (Hazao)

Datasets (Habopu danux)

Data source ([]ncepeno darnux)

Analytical (Ananimuxa)

Attribute Toolbar (AmpubymueHna nanenv iHcmpymenmies)
Categorized (Kamezopusosaruii)

Change Color (3mina xonvopy)

Change Opacity (3mina Henposopocmi)

Classify (Knacugpixysamu)

Color ramp (Konvoposa zamma)

Continuous (besnepepeuii)

Contrast enhancement (Ilocunenus konmpacmy)

Discrete ([luckpemna wixana)

Equal interval (Pienuii inmepean)

Event log window (OKypnan nodiii)

Extra derived outputs ([Jooamxkosi noxioni pesynomarmu)
Export color map to file (Exkcnopm xonvoposoi kapmu y ¢aiin)
False color (IlImyuni xonvopu)

False Color Composite (FCC) (ILImyuni konvopu)

Frame (Dpeiim)

Geoprocessing Tools (Incmpymenmu 2eoo6pobku,)

Identify (I0enmugixysamu)

Identify Features (Busnauumu ocobnugocmi)

Interpolation (Inmepnonayis)

Interpretation (Inmepnonauis konvopis)

Invert Color ramp (Ineepmysamu Konvoposy eamy)

Layers (Tabnuus 3micmy)

Layer Properties (Bnacmuseocmi wiapy)

Linear ([[ns 6e3nepepsHoi wixanu konvopie)

Load color map to file (3asanmaxcumu konvoposy kapmy y aiin)
Manage and Instal Plugins... (Ynpaeninus ma incmanayis nnazinie...)
Map Canvas Extent (Excmenm xapmozpagpiurozo 8ikHa)
Max. cloud coverage (MakcumanvHuti xmapHuii noKpus)
Measure (Bumipu)

Measure Area (Bumipu nnouyi)

Measure Line (Bumipamu nini€ro)

Measurements (BumiprosarnHs)

Merge (3numms)

Merged (Cunme3osaruil)

Miscellaneous (Pisne)

Mode (Memod)

Monthly and Seasonal Averages (Ycepeorete 3a micaup uu ce30H)
Multiple selection (MHoxunna 6ubipka)
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New shapefile layer (Hosuii wietin-gaiin wiap)

New Spatial Bookmarks (Hosa npocmoposa 3axnaoka)

No enhancement (be3 noxpaujers)

Ok (Ox)

Opacity (IIpozopicmv)

Open Attribute Table (Biokpumu mabauyto ampubymis)

Open Data Source Manager (Bioxpumu menedxncep Oxcepen 0aHux)
Operators (Knonkamu onepamopa)

Options (HanawmyeanHs)

Output column prefix (IIpegikc 0o 8uxioHozo cmosnis)

Plot Data (Bisyanizauyis 0anux)

Print Layout (Makem 0ns opyxy)

Processing (O6po6xa)

Processing Toolbox (Ilanenv incmpymenmie)

Project (ITpoexm)

Properties (Bnacmueéocmi)

SpatialSwipe Bookmarks (Ilanenv npocmoposux 3akn1aoox)
Symbology (Cumeonika)

Quantile (Keanmuv)

Raster (Pacmp)

Raster Bands (Pacmposi wiapu)

Raster Calculator (Pacmposuti kanvkynsmop)

Raster calculator expression (Bupas pacmposozo kanvKynsamopa)
Rename layer (3minumu Ha3ey wapy)

Render type (Tun seisyanizauii)

Re-Plot (ITosmopte 06pobrnerHst)

Results Viewer (Ilepeznsoau pe3ynvmamis)

Run (3anycmumu)

Select Date Range (UTC) (Bubpamu dianason dam,)

Select Date Range (Bu6ip uacosozo npomixky)

Select extent on canvas (Bubpamu excmenm Ha noiomHi)

Select Plot (Bu6ip sizyanizauii)

Select Region (Bounding Box or Shape) (Bubpamu pezion (06mexncysanvte none abo ¢opma))
Select Seasonal Dates (Bubpamu damu ce3oty)

Select variable (Bubpamu 3minmy)

Settings (Hanawmysanms)

Single labels (ITooduroxi nionucu)

Singleband presudocolor (OdHokananvHuti nce600konvLoOPos6Ui)
Scatter, Area Averaged (Static) (Ipacpix, ycepeoreruii 3a mepumopieio)
Spectral (Cnekmpanvha)

Swipe (Illmopka)

Time Series Area-Averaged (YcepeOoreHe 3HaueHHS 3 HACOBUM NPOMINKOM)
Time-Averaged Map (Kapma ycepeoreHoeo 3HaueHHs)

Toggle Editing (IlepemxHymu pexcum pedazysamHs)

Toolbars (Ilaneni incmpymenmis)

Toolbox (Habip incmpymenmis)

True color (IIpupooHi xonvopu)

True Color Composite (TCC) (Cnpasshi konvopu)

Value (3nauenns)

Vector layer containing zone (BexmopHuii wiap, wjo micmumo 30Hy)
View (Buensio)

Zonal statistics (3onanvHa cmamucmuxa)
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HaBuyanprHe BupganHg

Ba6itiuyx Ceimnana MuxonaisHa
Kyuma Temsna Jleonidiena
IOpxie /linia Apocnasisna

Tomuenxo Onvea Bonooumupisra

Po6oumnii somnr
«AHami3 KOCMIYHUX 3HIMKIB

y reoinopManiitHNX cucremMax»

YacTtuHa 2

Kopexrypa: I. B. Bpamauyx, O. O. Heuunopenxo, K. 1. lllecmaxosa
Bepcranusa O. A. JKynancvka
Husaita obxmaguuku b. J1. JTicoscvkutl

Dopmar 60x84 1/8. ITamip odc. 80 r/m>
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