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ANNOTATION

Dugin S.S.Substantiatiorior the test sites selection ftire ground verification
of satellite geamonitoring data of the area of Ukrairie Qualified scientific paper as

manuscript copyright.

Dissertation for the degree of candidate of geological sciences (WitiDa
degree in 05.07.12 (D 26.162.03 Remote Sensing Aerospace Research) State
|l nstitution ¢Scientific Cent ofdenstifute of Ae

Geological Science of National Academy of Sciences of Ukéaidgiv 2017

Urgency of the esearch

Although today there are the great developments in the sphere of remote
sensing geanonitoring for the area of Ukraine some unresolved issues of major
importance remain among those are the followings:

1.  Verification of satellite information for rent® sensing of the area of
Ukraine by means of the creation of test sites for the verification of multiband
(hyperspectral) data of satellite monitoring.

2. The experimental studies of the ground spectrometric information
relative to the features of the natuaad anthropogenic components for the test sites
in Ukraine and creation of the proper basis of spectral features of environment.

3. Resolution of the thematic problems of natural resource management on
a basis of revealed spectrometric informatiorsatiellite geemonitoring in view of
the ground verification of above information.

Thus the subjeeamatter literature review shows that the methods of creation of
test sites in the main physiographic zones of geological surroundings of Ukraine ar
poorly dereloped. This made it necessary to choose the above mentioned dissertatio
subject.

Introductionsubstantiates the thesis actuality relative to the choice of the test
sites, indicates the connection of this research with the scientific programs, define
the goals and problems of the study for the verification of satellite geomonitoring

data, shows the novelty and practical
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contribution, approbation of this study, denotes the Conferences, where the mail
resuts from the thesis are reported.

The thesis is devoted to the selection of the earth test sites surface space for ti
verification of space information to increase the reliability of the geological
environment research in the surface layers of the litheygphJustified expert
estimations to select test sites.

Carried out comparative analysis of the spectrometric characteristics of the
landscape and geological features of Ukraine, thematic tasks of nature and spa
monitoring systems, which are formed a®sult of the requirements for the selection
of test sites.

Carried out expert assessments for six major remote sensing polygons takin
into account various landscape and geological conditions of Ukraindgai@bd the
spectral characteristics of reflemti of natural and anthropogenic origin for selected
test sites and created the corresponding spectrometry database. Carried o
synchronized gasometrical and spectrometric gréaaskd measurements of £0O
absorption, established an empirical dependenoydsst these measurements. This
makes it possible to increase the accuracy of the results satellite imagery in th
determination of the C{&ycle in the system "atmospheregetation”.

Achieved the approbation variation indexes red edge reflectance spectra o
wheat under the influence of the hydrocarbon leaks on the ground of chlorophyll
index on oil and gas deposits. Been revealed anomalies of natural and anthropogen
origin on the basis spectrometric information.

Keywords: Earth remote sensing, geologicahvironment, polygon study

materials of aerospace survey, carbon cycle, environmental management.
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FieldSpe@FR dzj S stcdetsg Ctstedetso Od
1. vtedB IzdzO min=731 min=7321
73298
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9 HBdIslwy®@OrydBO2Asigi o dz Mils¥ LB 60OA!H MV
350,850dzd3. 1 Ists2 34 yom mfjSilstc 9" HBJIslsw s
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stcd o Odzts® Isj f dzs®s HEsh sotss fSEBSHESY HPFEBC
tcJ BEdBls s G d .

stc' d@3 Ists@ ts, sjfdzO HBhtsa O YBEBHO M
OB jtojydz 2, kOS * 9o [ Oshmisdg! €Odgd My O ¢
"dgH j €T 9 REP = 37,2011,,9 4w Cdzd3, ff jTiGj1@ tddf Wz ez Jsls o
L ZOYRERZT202 4 dB=241 L O ojf! it sH MYt
HOdzd d3d 3.860B dn.j tcj H dz L dzOyj dzdzv 9 jGcilsOy’ 2
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HiiLdOyj dedz? TCI, 8 Y6 .MdERERTT)Y &t Bk dts
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08.04.2016¢ .

v jCheBBPRAEY (M o o [ A5 Rddaf dztf tc
windg 2 Yt e’ d &5 M j § FieldSpaBRR. & d3j ISt 5

{ 410 42 j BO tofsL IO fidotmdfddy dzs S 2O H sz H
1 Otedh ' o i tEdE dks e @2’ S 57 ©B @M’ H @R 0§ & dz,
fsledsS Oc j Bz ez Hdzj sl L6y Okt
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[ dzv Jdeiiotelzdzy M J Clstc’ © 9 ° H Bifflsiistwis tots fo®®afi U ¢
FieldSpe8FR o fls Ofatzte &ztc O fsm sz dzO yJ dzlstc©Odz
H' 2w dzC . skls tsecdzv HE bUdttd 3@ 0 dzts dts s &
sflsdydes® dZOMOHSCEE L OCtc' ff dzt 9 O9 MWis ¥ dzOdzOfml
ftsojtondej ¥ 1,2dfgelz’delsHzOdz2 o ' v 5B GN'f § 1€ dsde® d ts tok
fsfmi Bdgo § dzd uddz®@ f dzsh ' s’ 9 kz, ,iv8P0O*K{fRdds tc
2O d &z sflsdyds’ i 5B 6 ' iClsAdle. O sHASZ' B cfedg
B' dzig Brsiz@ ooty toj H § 5 dzd d3d3 0 dla®’ tais' od® oelz)y .
fcolststc" @ M jClstesdzj Istclzo Odzgdz?y tSHdesets d3" |
Qo lstsBOIdyugeas@ e ey 3O0dzd 2 toj L kzEdaisdMs
sByYydmdzj dzdey Ctsj W' y' ‘' dzgs" @ o  HBdIslsw IO 9 ]

[sfdz’ HeQSde o j G gz PYMBPaz dgs yaf 5B AZOMIS®™ Y
L @.12)-f sL dy’' v yJ CREB[@SI[SA.DYQste” M a9 § dsdzd
n Izt W * dz' dzdACl [3ekH (4.9 3 d3ts H 80 O dzd 2 dzts te &30 dz
9JCjlsOy 2ded?2 " deHj S yjtco sdesets IQdBXCGRed ND
Edgel) B7]; (4.8) - d3tsH (t§fe Odzd 2 detste BOdz' L s9 Odad 2 5
yJcotsdzsets CtcO NDRE2 (Normal i 8 d49Di f f
ndzstesW " dzt ded 2 ' dzH § §dfeqgel(@tide redsadige chtoroghidl Gndex) C |
[37]; (410 - - dztste 5 W "' dzHdpdkdn o L jydgfratid green cislabphylC |
index) 37]; (4.1)-9 j 6 J sOYy" 2dzed?2 " dzHj ¢ deStedzOdz’ L ts
(Normalised Difference Vegetation IndeX®.12 - - dztstotsW ' dizHdedh ) § tots
" Hdztsh j dzdgw Z Karc¢ ah® Milleraffo kiloyophyll index) 38]; (4.13 -
"'deH j € ftosMmistsets o' Hdzatsh j dadzv ) [$OR (4.146 7 0,
nzstotsW " dz dzgd?2 T dzH j € ) t5(Dauble rdits mdex)30). H datsh j

A " dgH j § jndisGBOHdsHdzdzlz dzO d3d :

R(740 — (709
R(740 + (709

NDREL=

(4.7)

R(783 - (705
R(783 + (709

NDRE2 =

(4.8)
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R(783 -

Classor= Crizog (4.9)
Clgreen = (iggg . (4.10)
NDVI = 270+ 608 (@.11)
= E% (4.12)

R ;% (4.13)
DRI, = Clg"sge (4.14)

Hj M) g0y dzdzy StjW' y' * dzsO A dzagB dlslsw g0 +
[dzv  jMmsseodn H' dvdsC ksisiikOR PE Qe
C ssteH d dzOls O didy j( daldstay So0d H tztzgeist  ff sty S, B y7j dzls to
o dH" daj' ddrv deCtsf REa@Y sHdzz 2 BlRHzd Y sSH Pl Odz
Sentine2 ¢ HOdz btsySsotet dOL j Rddetsets MY j € Ist
FieldSpec3FR L O wli didzd tsB o g fdzks @y’ 2 dz “dete ) S M
Sentinel2 ¢ j 6 J sOy' 2dz ' dzgH j € Md B yYdlidzéLe Qd@H G
CsstoHddz0OdRd, Odzj 2 oduOnRtsobkeOdd fMmjte]
f dztsh ' 1GF&Oof(hts o HfBeo ' HO' 1 EO) Hddv
-1 " (e 421, 412)1 0 3 Odz, 10.05. 2 Gdntneltg. L
o HMmMklss®kz L ' MisOo dzj dzdz? 1 w Hd&zvw yY! SGES HC
1020 ugalzi ¢ j sOy' 2dzde " dzHd $S ' 9, (BB IR S (
(414, LO HOGENRE2 dlsO fd soddkd MijSlstesdj
zOo | wlp &ded. 12 o | o fdaOdgj dzdzv " dzH i C M @ L O M
fsL dzOyj des ydWtcOdd L ctedL sdls Odz dzs®  tod f
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File  Basic Topds -Classiwcation  Trendorn  Filker Spectral Map Vector Topographic  Rsdar  Window

@R Layer dset b3 bia 08 04
G Layer_Jsend b1 bia_08_04_201

g Layer_Zsent_bi_hda_0d_(4_201

[ema 653x 353 (Unsigred Int) [B30]

t dMAl1l wddalsj L s9 Odzj L 5B tSéntjnglzlzdzY ) le i’ dags O H
' d& f' C the €iins @8 1§ ©d" 8s. delzd .2 0 1ichj L . dz!

t d .12 wdzH j € ), oNsR MEIO R 5 0 O dzd Sentinel? ls jof) lsHS€eOd & H '
' d ! SseemfsHOLm!' SR k¢ 'oHk 08.04.2018 .5 dzk
o j S St Odz BEDB 4D OdkDEC O dzO dz)/(8+4) 8
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v OB dzf4y W
1 2Oy dzdzv 9 j G jIsOy’ 2dzd s ' dzH Sénfipeld ¢ B
Hdzw s 9" 9 [1 ©°H 08.04. 20
1 dz0y g dedzv 1 w ) O fifitdsitHdd dzQ lsd@aizg] dz(d
- 5 ¢
msg@ns REP dzdd MTCI | NDREL | NDRE2 | Cleegedge| Claeen | NDVI | ZM SR | DRI
1, 726.60 | 4.3604| 0.283 | 0.355 |1.099 |1.083|0.345|1.789 | 0.450 | 2.441
# & OG| 72280 | 3.695 | 0.25€¢ | 0.32€ | 0.98€ | 1.061 | 0.351 | 1.690 | 0.42€ | 2.317
2. 724.10 |3.668 | 0.268 |0.351 |1.081 |1.191|0.368 | 1.732 | 0.398 | 2.642
1 SGH| 72328 | 3641 | 0267 | 0.344 | 1.046 | 1.17% | 0.369 | 1.72¢ | 0.407 | 2580
v OB dztf5y v
) 2Oy dedz? 9 jGjlsOY 2dedr " dzHj St o, tSB

M 4 Ctetsd] Istcd y ddldSdecIrozffdsn o« ° 90 104. 2101

1 dzOyJ dzdfWts HtaH Ld@O Is O 3
- 5 g
fntsg(aﬂs REP dzc{ MTCI | NDRE1 | NDRE2 | Cleegedge | Clyeen | NDVI | ZM SR | DRI
1, 720.81 | 3.031 | 0.509 |0.567 |2.617 |4.182|0.814 |2.714 | 0.084 | 31.227
4 ¢ 0G
2, 722.15 | 3.567 | 0.564 | 0.627 | 3.365 |5.359 | 0.859 | 3.126 | 0.060 | 55.864
I BGH
v OB dzf6y W
1 &20yj dzdzv o9 j G jIlsOy® 2dzed - ' dzH Sénfipeldp,, tsB-
Hdzw s 9" o [1 o©°H 28.04. 20!
1 d&z20yd dzdzv 1 w () O fifjdsitaHdd dzQ Isd@@izgi dzc
- 5 ¢
fr]tsgg;s REP dzcdd MTCI | NDREL| NDRE2 | Cliedeage| Clgeen | NDVI | ZM SR | DRI
1, 726.65 | 6.064 | 0.592 |0.623 |3.362 | 3.430 | 0.675 | 3.245 | 0.161 | 20.936
# & 06| 72600 | 53123| 5515 | 0.612 | 3.181 | 3.33C| 0.68C | 3.132 | 0.14€ | 2225E
2, 725.91 |4.333|0.479 |0.584 |2.804 |3.056 | 0.663 | 2.838 | 0.166 | 18.620
1 B8GH| 72448 | 4575 | 0492 | 0584 | 2.81% | 3.011| 0.674 | 2949 | 0.15€ | 18271
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v OB dgfryw

9 Jj GHj jIsSOMy ' 82, dzdtsie Y i dzj dzd m L O
Is tc d y dzdldSgecHPaffditn° o * 92104, 20 ]

1 dz0y j dzdzv
M jClstetsdzy

] 20U ] dzdf"s Htam dLd@d s O diq

REP,
dzds

MTCI

NDRE1

NDRE2

Clrededge

C Igreen

NDVI

ZM

SR

DRI

724.67

4577

0.608

0.683

4.307

6.734

0.854

3.723

0.059

72.653

722.69

3.674

0.556

0.623

3.310

5.221

0.834

3.140

0.072

46.262

1 dzOy Jodgdej Is Oy 2 dzd n

v O

"dzHd €M o9,

B WZt[8y

sB yd mdz
My j Cltetsdzy Istc d y ddldSdecIFrzatffotz' o 91 10H. 201

1 Z20yjdzdz" J w L O CttsteH d dzOls §
.
Mk Rdiz,s MTCI | NDRE1 | NDRE2 | Cliegedge| Clgeen | NDVI | ZM SR | DRIg
1, |727.38[5.752[0.698 |0.776 |6.937 |11.030|0.932 |5.010 | 0.024 | 290.84
4 ¢ 0OG
2, |724.88]4502|0.616 |0.692 |4.499 |[6.709 |0.872 |3.765 | 0.051 | 88.870
I BGH
v OB dz{9y v
1 d2Oyd dedzv 9 4 G JjIsOy’ 2dzdn ° dzH Sénfipeld ¢H des y d f
fsm" 9" o [} o©°H 17.06.2016 t
1 dz0y j drdz{ L O € )6 tc Hng deQ s Qg L dzOy j dz
s
msEb Rdiié MTCI | NDRE1 | NDRE2 | Cliegedge| Clgreen | NDVI | ZM SR | DRIg
1, |729.25|5.768[0.512 |0.605 |2.885 |2.895 | 0.659 | 3.096 | 0.158 | 19.451
# ¢ O¢G| 72924 | 553¢| 0.491 | 0592 | 2.932 | 2.954 | 0.644 | 2.981| 0.16E | 18279
2. | 724.07 |3.253[0.326 |0.409 |1.388 |1.561 | 0.474 | 1.968 | 0.300 | 4.678
) 5G H| 72406 | 3.27C| 0.324 | 040t | 1.362 | 1.576 | 0.47C | 1.961 | 0.30C | 4582
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v OB dzf1qQ v
1 2Oy jdedz? o jcEjlsOy 2dedrn " dzgH j S " ©, tsB
My j CIstctsd3j IsHc@deddEgtiiSdec3FRH daff s o " 91 J106&. 201

1 dZ20yj dzgdz? J w L O CtistcH d dzOls O

s b R;Eg MTCI | NDRE1 | NDRE2 | Cliegedge| Clgreen | NDVI | ZM | SR | DRIg

1, 729.14 |1 4.668 | 0.609 | 0.719 |5.117 |8.063 | 0.851 | 4.067 | 0.050 | 101.42
g4¢ 0Oc

2, 720.54 | 2.182 | 0.407 | 0.486 |1.894 |3.338|0.728 | 2.248 | 0.117 | 16.190
JI 8GH

lted OdzOdz' L ° L dzOyj dz' t la joc jd
G'fjtemMf j ClstcOdz! degsegts ' dghn 4 S M REP WwWC ° dzH

GOk ¢ siosfifdz’ H4P,jdtl g ¢ j IS g j2Sdhyf 2REP ' dzH g
tfdd ddshls' ' &syj Mekcko Old § &S OL dzd !
ljejloy' 2d¢ flstwjfd, odSddSod  t' L ded

L d3j dz" j dedz" o 3" Miskz - dztstetsW * dzz, ftetswW o dzw 8 Is-
noddz ,RBP Lk j S kicldr Has'oEest 1 9wz Sm dsdiglz ¢ @
‘L LB dhjddev A3 o3 Misk - dzstetsW ' &z o tetsM
tctsL 9 JlgiE ZHO LBz odittdmilstse {plqlgd3dR E R
H Odzd d3d ' fitemlf j ClstcOdz! detptso jHY eSSt s d3dsd |
9 HdzsMmdets ' dzH J S Mz REP.

10 HOKE L2B®Sd 08.04.2016 . ojcjl
NDREZ2, Clededge Clgreen NDVI , ZMg, SRRsStcO-BRIOdZ L O
Sentinel2, Hj i3sdzmistclzs Is! SHAZOSCBokz f sdzPu ] debizlr
REP Hdzw [1, Ct' d3 ('lieHejde. ndldzd IMTHC | f tdstOin ISStRe
SR (670, 820) ‘ Hsf sd3' ydedds * deH j SMtsdy +
fsHe ' 2dzsEts o 'cH(BmEblejRitdzvn dRRI) , wCd2 ftesC
LOf et sSdzkz o Cedagj ddz' dpj3Y 15 B3OS 2O ko OL ',
tesLtcORtsolz’ Is' Mw L L Odzlz yj dzdd' din bz fEisipddt @
L yYJ dzlstetsds 842 dzd3s ' dzO o jlorjoEidRgsl d B tAs , dzdzts o (
Hi COHE Co' lsdzw fj tSgntindl ¢H 0220 | J} dzdg'ts talszdzlim @ C
fsdz d3j dgh -z, dzgvy E®sHISOZO h j dfdY23INMBRIs|
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-722.8 deds = 0. 48 dadB, ssBlsts & WOLE Ckf
L j dzj des’ BOMd3] v OtcOCIsj todzj Hdzv ] w dagC
fEHmisOodzjdd 5° ¥y MOB | W R Blyeen MOVC I
ZM, SRg," fDRSlsj o] fstcOntsoaOdz L O HOdzd
ftsm' o' o HiaklFmaBHRS dsuldz@C %) j dzd Y Mtstclskz 1 &Gt
REP B' dz' M, dzg' 3 SOCpRE®RGY2 . nFs Bdrdz 8=H.34zd3
ez 6 M SO  Idgu, H SHCStER” 4 dzscts  ‘-didm J § Bz S BOE Isiz
LdzOyjdedzy, dz' ¥y Jlw fjtehtses fody L' Mstelst

[Isyd, ZO0 sMhmdtse ' s 1t3Eemie?¢d LH@OdzEg L & dz
SHJjty Odzd dizd L O H Otledk fBEEldIPeCcIFRIENC BitdHz 0 8z 0 4
WoLk Ckh ' dedgw totsmdzddzed Mbtelslz 1 SEGHOAZO H
fsCOLddSd, de y tsdzddd Mtk ¢ O0cj da

1 0 dz2Ofmlskzfdzz HOLEZ ftsdzw sedrs od LH' O
Cdeh 2t so@keZ.7) . ] w L EntireRdzdziRd Mtstelslz w4 ¢ C
1k sz B ' dh' w¢ L O fjtjHds &3 L dzOVy
f stcOntso Odzdydzd fef j S tgts d3j Is tc RO dzdp'ts,dz' dz' H | oz
f0JddyY M EERERSEHOMmO MRS . 4 A6k use st
9 G jlsOy Rezfr WOL B HiBtlBlB S &EZL(dzv ) ¢ h jdad yvw
Hi Bsdzemistelz’ CteON My j CltcOdz! dz nOtcOC Isjt
fstcORtsoOdzedr o IbtsycoOr Mf jShtetsdzj Istclzo Odzdz
Hdzw fsdzv 1 ‘de BBl dpdadg Gasjzv 2 ‘QREBGtcls
726.650z08725.91dzd5 0.74dz03.

U ¥ Modzdd RO SC 8 jugdzfdaj @zd m Oded di3d  dzO
My JSCltctsdzj Istelzo Odzdzy dzO yedzfy j ezPlglz BB B &
L dzO Y J dzdgis ORIggPdzN d osd f " de'dayl yz MESPREPHZL .61 Tzl
-720.81dzdz 1.34dzd5. O 2 tjihlO Jw (BSte' &3 HEY S
Il SGHOdZO d&O*s Is! d3d dzh L dzOyd dedzv £ f§ stc' o
My j ClstcOdz’ dzd dizd fsCOL ded € OR], 0] Istsydz b
tetsLhtts® Oded d3d dzO0 H Qs W @QI8". 0gld R 8 HolEdg'9py &5 I iz dzC )
HOdzd i3 S8R L O toj L zdz' Is &G FdydSpecIBR | t6°
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mMfsmisjte' ¢O Is! Mw  dzo § tc i 1w tnds®Ocizz0 jdpBishiglzfrpls’ tee
G'th' OORMEOSE,j dalz' § Mitels

1 G0. 05. 2016 t.1,9 dgimOLHO 9o jisstgMdgEal 9 O dzts )
zOL j BBdzy M j Stosdzj Istczo Odgdz? s 0" o, ts f
Sentinel2 dzOy ¥ HOIslkz dzJ o dcYj a dzdiAs fig'Ols OdgdO tsB o
My j S Istctstc OFEldSpaBRREO] hj dzd Y ° Mstelsz o ¢ Ocj dz
L Odzd h O Is! MW ¥ o & dfdBdj,dzd dz® Mtstedslz i Msdziep® BzO
727.38dzd3 724.88dd3=234dzclitc j M Is©O ] w f totsw o dzw ¥ Is! Is C
Motclsk vC0O0Gjdz atsdzd d3O¥ Is+ B dz' " * 4.8.dz2O0yJ dzac

10 HOIsk 17.06. 20 16tz yd@@d@oOm® da fiz6 s ©
L O HOgzyedtinel2 ¢nH dzv [ 1} mMselskz 8¢ 0OGjdz B ' dz
L dzOyd dzdz¥ o3q , so¢ L O L dzOyg dzdew a3 | w,
CststeH d dzOIs O3] , z  f stc' o dewidaddnls Q.dzOH Wi Gj fodg
Il SCHOBBP: 7429 . 204 2dd30 6 . dzd( Isdddg dzs setls8) Lz
Bsdzsydes®™ Misde dzsmlis' gfhjddyy mMtklkz ¢ 0O0c
Wilstsimddzlsj sdydzed?2 ftslsjdzy’ Odz, dz' y fhjdedy
LO fBHEEseoddkdeo HOMGH &dedr Istsyc Orn tBtsn f ¢
fedzy 1 L Mtstclstsdg HUOG ffdzdn' &' h PR BEEFROIRE 3
dzdg724.070zd5 5.18dzd3.

ltsH " Bdzy LBJte' O Is+ pw ° HdzZ?" J w L O HC
Yy Y H@BSROWWHBMORel) . 1 ¢ toj d30, H A0 ydedzdzdy Rt
Il BGHOdZO d3j dz" * dz' ¥ Bk § h=j78gdladzos MesSddzds: o €

8.60dzd3c j N IsO | w Hdzw Mtstelslkz 1 sSEH OO dg Oz
B ks yds' Misdedshls' | w, sb§qledipey BOC |
M J Clstctstc OHEIdBERG3ERc O o ' H yYDs'tels MSEHOZO o
Wskssfddsj sqdudse §OwOdjlsted, dz 3 Mkl u6C

LWOLE CBkM' dadlzv MjtejH HBMdZ HYyJddas ' d
BO2yj BHABOCEs' LO MkfbklsddSsoddd ' LO
sBtsn Mtstels' 8. wdzh® " dzgHj SMd o  Hic' L dgw ¥ Iss f

3"y WOSCIsduydeddzd L dzOyjdagdzgw dsd ' dzH j S M &@¢ =~ O



146

(dz' dz'""Cocted@W Mkdy O Oy dadey o fm' 7 ' dzH j €My
dz2' ¥ Hdzv [1 MmMttkkz 8¢O0cjd (Lo jtlsO" @3ds o (
10 fsyolsSlkz oadratsHlz o bLktokBSEkZ (fsweO® Hih
Il w, tBLteOn 9 O&Rentpd2 ¢ BeldBpec@FRBOP2 3] L dzds O
HdClyeensO HIRB jt6' cO° s Mw odwedzj d&zO hj [k (¢t
fsCOLddS " 9. [BBydzdesr fHftedyddssse yda 9" H
" Lddyy bbdb@izddz ¢ OdzOdz' o, hts odCssted fMmls
‘dzH jJ €M oz BfdgfQudsdd 2 2 dzH j € M, tc BeldSeC3ERD O dz
" LSt toj Oz dzO MIsOdz fsM" alz: dz2O0O IsjiHFistse
tc@dzd Yy yd?2, d y k Mstlskz v ¢ O0cj da.

4COLOdz)] MftOo jHdzdej Hdzv ] w, tsB yd
fswidzs " Is: v JjtejHEzM df LiesMmMlsOdzdzw d3 ff tets
o jMdar'ddssdz' 57 o9 jcjlsOy’ ', s L zokizp 6 g B g Wzl

Ttekdzlsz A3 oW H £ izt dzthi 8 O diplgc dz@ gzfp © Isotc O
L OWiso Odzglsets 2 WOLE Cbkh' dedgv. ) tsHdatsyoOm o
1 856G H Odz0 ftosweodzw' Is! fmw dzj ¢ Olsd o dzd 2 o ff dzc
ctedB Ctsodn LOR ot 9 Odz' hts Mmftedyddzv
f stc’ o dzgVtedsizdS d3 L & ¢ Mdsj de.

IEdzd  5eOR o Odz' € G ' Wys t dgidstts 4C ¢ j tathy o
" dgH S 'sg MEEP R CBY dtsdesS §sdzy L ). ozl do
CjLbddo@lsd d2 4. 4GB O j o] &z  Se@iostEPS
5L dzOmOY d Mdzj dedz? My bds dz§ &8 wo g = M j S Sewtivedsj s
Averagei tsB yd Mmdzj dadz" MjtejHdz 7 L dzOyj de@ Mz L
f §j &2 o, IJEedél Ist@., BbLds ©-L cOF s Odzts
Ctejdzvy' = HA&W dgjojddSt’ ' doC tsh@dld. H O dzc
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v OB dzf1yy v
stsjW' y' ‘delsd S tstoj dzw y* FieldBpesBRL Sx@ingj2diadz" d:
Hdzw Isjflstse R H' diydso dids df' 1o w1C Oss ffAdAsy'ts a X
9 4 Mdazdzdsdzr 9 j G jIsOy’

dtstels | OlsO, |08 Co' ' Isdzv |28 C o Isdgw 117 ydJ tco dzv
[} 9jJcGjil(Cizh" dadaw odmr' H 9o btaissdzsydd Ml
I ¥ d 6§ ¢ Sentinel | Sentinel | Sentinel | Sentinel | Sentinel | Sentinel
HOdzd = | GPS Average | GPS Average | GPS Average
4 ¢ OG j| FieldSpec | 0.38 0.43 0.97 0.98 0.97 0.97
1 B5G H @ FieldSpec | 0.48 0.47 0.98 0.98 0.85 0.84
v OB dzf1g v

4 J t6j H dZ ftsndB CUBE sggWy 'y * diglsy oL dzOy g
FieldSpec3FR Sentinet2 ¢4 dzw  Isj Mistso d r H ' diy=ddCO dfdis dz
]l @®©©j dz ° 1l 858G H OO

gdtstels|r OO 08.04.2016s,. 28.04.2018g,. 17.06.2016¢ . ,
9JCJIs(C k" dgdgw odn 'sHolz C| Bzt ydzO® Mmisd
I ¥ 4 toJ ¢ Sentinel| Sentinel | Sentinel| Sentinel | Sentinel| Sentinel
HOdzd » | GPS Average| GPS Average| GPS Average
# ¢ O¢G | FieldSpec | 0,33 0,32 0,09 0,07 0,09 0,09
1 86 H| FieldSpec | 0,31 0,31 0,07 0,07 0,19 0,19

1 G HAdE®D j b j dzd i3d SO@ AL € tstc | dz088194.2016 tezO
(Skh" dagdgv) HEXY] MdzOBEC O, O wWChts oLWIsd +
Cstej dzw,@'0’. 38 dzO vy® HOIsiz412 O IsHsO dgdtsitafj diw Qe
o' Hflzls dz¥28.04.201801. Ol dn ' € e j ey 2 )XB' 3L © dzC

MefekddStsod®d ' My jClteswd®H st dsss d bzd de
' ftdzf) Gstalst 9 wCOEjdz ¢ ) 5EH OdzOf seRdffiptE
Cs W' ys tstegsdzvoy’ °  dzO by, 300 DB . f) I3s@soatdssisd ds daisO

[42, g dz' dzk S tej dzvy' ¥ &0 vy¢ &Odkizydesld ik
(17 06. 2016 t.) Cicj@yyds s i dipscas i

o

Cstej dzv y' ~  GAD.14j43. H Ok U
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45. 1 dw e dzj dzdzv fcedsdrpsdudrdzdfdidzgizy sHdz' @ L O

B IssH"  8a: 90Ot Oy~ " dzHJ EM' 9 AppEDBARE G

My jStesdzj stcd ydats”’ "dH SOy’ My jSlte’ o

fod cudalsgf

C $o ' H s 44, 45 Mt j S Istcd te tofff drdsdgdidis * toj
ftesmsylze Odzdzy  to'ducs@isdy@dz! cdetidgd oy j € ISt O
fsrLdyyj cosdEREPCc@PusL 9 JIsts€ ‘ LOMistsizo
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Names of the small lakes

1. Moshno

2. Tchome Male

3. Kiymivs'ke
4. Ryteis’

5. Zvedenka
6. Somynets
7. Karasynets'
8. Ozertse

9. Plotychlia

10.  Navraltia

» 11, Dovge

12. Krugie

¢ 13 Tchome Velyke
14. Lynovets'

Conventional signs

Borders:

—— St
e Shatsky District

Territory of the Shatsky NNP
Forests

‘ Settlements

Roads

N Lakes and Rivers
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