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[MTEPEOIMOBA

Ouctanmifiee sonnypanis 3emni 3 wocMivary anapitis € ogeam = MPIOPRTCTHIY BANPAMKIR CyuacHol
KOCMIMHD] HAYKHW, SKE Be amme 103soass sociionysars raofassni nponecn | grwms, ase i pupimyears
ASTYAARHI NPAXTHYH] Saa8°H.

YRpAMCLEL nueri, KORCTPYKTOPN T imxcHepst Bpain yaacs | pwochn icToTHRE REJEN Y NHEOHAMHA BOK
EOCMINHHE TPOTPM A UboMy BA0PpEMEY, Wo agilcamearnces & Papsncesomy Comal.

 Sapas Yepalea 4x CYBEPEMHA QepKaRa NPOJOEEYC Ui ADCAINECHEN ¥ COIGDPANE 3 MiHAPOTHOK
CHlakHOTOW B pamkax JepHaBHO! KOCMiumol nporpasnt YEpaii, sanouarkosanol & 1992 poui.

Ocolinmea yeara y AlINoBIZRMX YCTAHOBRAX NPRINSETHCH (TEOPCHHM TEODETHUNAY OCHOB, MCTOME |
EOMN OTENHRY TEXHNIONE T4 VHIKAALHOT AMAPATYPR A8 DRCTINLIIRHOM ADCTIMRERT SeMbal NORSPEHE, MOpRR
| OECAHIE 3 KOCMOCY B PI3HMX CSKTPANEHNN NiaNAIORAY L4 OOUWYKIE KODCHMX KOTATHM, exoanrivmorn
KOHTROTRY TOBELAASE, METEOPONDTIMHOTO NPOCHIZVEAHHE T4 BASHAYEHH: CTAHY CLILCHEOIDCDOAPCRENS ¥ ik

3 wemow nigeomicHEA COCETHBEEOCTI TA MpaKTHAHOl BAnae wex goctinswens v 1995 poui amificaemo
BAMYCH MEPOIOMD FEPATHORROM CynyTiHweEa «Cin-1s, axmil ochameno sacolamin AMCTangifnoro Jomgynanns
Jemai. Nepeatanacmics nponosmaTn poloTA NO CTPOPCHA T4 JANYCKY HOSRX KoCmiumux anapaTin copil «Cite
3 GLIBI BOCROMATIG CHERTPOMETRITHON TR PASIICRANITHON IHIMATEHOH AMAPATYOIG, AEd JHCTE MO THEICTE
BUPLIVEATH GUThW WAPOKUE CHCKTP 33004, T0B'S33HHX 3 (HBCHTIPREILCK T3 GLIMKGK AKOCTI  3CMETh,
BHEERCHHAM BIONpORVETHRNOCT] HOBNX PATOHIE MPOMACTY B OKEAHAX | MOPSX T,

¥ 199 ponl B pAMEER BUINOEINONO MIKHAPOOWDIO OpockTy Ha pociitceky opbitamssy cramino «Mups
Gyno samymcwe wmoayas «Tpupogas. Yepaisceri oprawizaoii SepyTe yacTs ¥ OboMy npoekt, 3abeamesywo
KOCMiuni 3HOMEN MOTITCHHHME Basipami, axi meolxinei ans kanifposin JaEmx Siomor repmropii ¥cpaium,
YEpainoee: opranizanil ra coeglanictd B riysl aecrasiimaro SOHAYEAHEA Jesml YoOibeo ChenpimdTh 3
EOCHW| UMM MR SrenToTBaME Ta BlanowianRMe opragizadivvmn Pocii, Hiseounnn, Qpanuii, Jaruscakoi AMepee,
Enponichcekorn cninToRApHCTE] T [HIDHX kpain, Lo gae MOMAIHRKTE WEKOPHCTORYBATH TPH  DH{SMLEHR
AKTYANSHEX 208 YEpaine NpIPOTOPECYCHAX T MPHPOJOOKOPOHMME 3A03Y PASOM T MITCHIARAMM JROMOK 3
FEPOIECEROND CYnyTHHED, TaKex | KocMmiuny isopsauin 3 plIHoMasiTHEX REWIOHAABENX TA MiSHAPOEHHX
KOCRHIMARE AnagEimn.

B mpeactaBicHoMy ATAG0 TEMATHMHO IHTCPOPCTOBAHAY KOCMOIHIMEIS «¥EDAiNA 3 KOCMOCY®, CTROPCHEN
RKOMG CTAND MOEAMAMM JA008KH OCBOEEHID YKPATHCRENMH QaxismgMy koM OTepiny Texsononit ofpobn
KOCMIMED IHOPMALH, NIMPOKD BHKOPMCTAHI MaTcpiian sfosok 3 kofdivknx anaparis SPOT (Qpaunis),
slandsats (CULA), «Pecypes (Pocia) 14 «Cius (Yxpaisa),

Crncaizsemocs, mo nel atiac sauikasaTs OR POSpOBHMELE kocMiveoi Texmikwm, Tas | EopeeTvRisdia
WhopMal  aucTaRNiAROM sonoyveamKa 3ewni, sbepe mWRpOXy weTameky aymRTopio | Gyge ENPRATH  pos-
IIAPCHAN YERICHE NP0 CTAH | MOKAMBOCTI YEPATHCEKG! KOCMINHOD HAYEW § TeXHONOr] 8 NLOMY HARpIMEy, mo
IHTEHCABHG POSBMBACTECY B NPOMACIORD POIBMHCHNX Kpaisax.

Mpeswaewr Menepuausuit gupexTop :
Haujosaasanl aragemll says Yepamm HawioHasbiomn Eocmidvmere areurered Yepaiumn

axapemik B, €. [TATOH 0, 0. HETOOA



PREFACE

Remote sensing of the Earth from space platforms is one of the foremost trends in the moedern space
science thal enables both the siudy of global processes and phenomena and he solution of pressing applicd
problems,

The Ukrainian sclentists. designers, and engineers ook part in and have made [heir contribetion to the
implementation of all space programs in this field carried ow in the Soviel Union.

MNow o sovereign state, Ukmine continues these investigations in collaboration with the international
community in the framework of the MNatiooal Space Programme of Ukraine launched in 1992,

Relevant organizations pay special atfeniion to the development of theoretical fundomentals, procedures,
and compuiter fechnologies, as well as unigue equipment for remole sensing of the Earth's surface. scas, and
oceans from space in vanous speciral ranges with the aim o prospect minerals, control the coviconment,
forecast weather, and record the agriculiveal land condition.

In order Ig raise the efficiency and owtpul of lhese investigations, the first Ukrainian salellite «Sich-1s
was launched in 1995, il was instromenied for remole sensing of the Earth, Activity will continue on designing
and launching pew space vehicles of the asichs series with more advanced spectromelnic and radar umaging
instruments |hai will enabkle the solulion of a4 vamely of problems, those, in panticelar, coAnected with the
imventory and assessmenl of soils, with the study of bHoproductivity of new Fshery reguions in oceans ond sans,
1L,

In 19% the «Prirodas module was launched 1o join the Bussian orbital «Mirs station within the scope of
an international project, Ukratman organizations participate in thes project, providing the space imaging by the
test sile measwrements necessary for the calibration of the survey data for the area of Ukraine. Ukrainian
erganizatiens and experts in the field of remote sensing collaborate successfully with space agencies and
homologous organizations from Russia, Germany, France, Latin America, European Community, and other
corntrics. This is beneficial in solving the problems on satural resources and environment protection aciual for
Ukraing, as the survey data acquired from the Ukrainian satellite is supplemented by space information: from
varions national and inlernational space platforms.

The present atas of thematically inlerpreted sppee images, «Ukraine from Spaces, contains vast servey
dota oblained from varous space platferms — SPOT {France), «landsats (USA), «Resurse (Russial, and
=5iche (Ukraing). s compllation bocame possible due 1o succosstul masicring of computer technologics for the
space dala processing by Ukralnian specialists.

We hope that this Atlas will be of interest for both the designers of space technologies and the osers of
remote sensing information for the Earth, that if will hkave a wide circle of readers and wiall widen reader’s view
of the compelency and potentialitics of the Ukrainian space science and technologies in this ficld which is
developing intensively in the imdustrial countries throughout the world.

President, Direeior-Gieneril,
Matienal Academy of Sciences of Ukraine Matbonal Space Agency of Ukroime
Academician B, Ye, PATON 0, 0. NEGDDA



YACTHHA 1

3eMJICKOPHCTYBAHHSA, TIPHPOLOOXOPOHHI
Ta MPUPOAOPECYPCHI 3amaui

PART 1

Land use, environment protection,
and natural resources



POJIb KOCMIYHOT TH®OPMALIIT V BUPILLEHHI 3AIIAY
SEMIIEKOPHCTYBAHHA TA [TIPHPONOOX0OPOHH

Oag ¥epaldn XApARTEDH| 3HAWHA FYCTOTA BACEISHAS | J0CHTR BNCOKAE KOHUCHTPAUIA MPOMMCAORHT TA
CLILCLROMOCAOIAPCREOND ERPOOHMUTHA. ToMy JKTYATRAOK 3AB0YCH) © CHEPATHBHEA EOHTPONE CKOMOTITHODD
CTUHY TCOCHCTEM, HABAHNTAMCHHY HA 981 B DEOKHE POTIOHAX GEE MEPLOHMINAD MEXD JODVCTHM CHOA0MN MHOT
CunocTi. Ue yoenaguiocTeca me § BoHBos Ha npapoay asapidl wa Yoprobeascekin AEC, a takox M, mo
TOKCHEDHTH, PYXauMchs 8 CHOTEME BOJI—NOpOJd, MOEYThH NONACTH B MiE2eMH BOIH, 390 PAXYHOE HEHX
FAACHICETHCN BORONOCTAMAHNE 2/ 3 HECENEHHMX MYEKTIH EpatHm,

A sopllenids aETYAALENE JABIENKS, CHPAMOBEANY Wi PADIOHATEHS NPERIIOKORECTYRIHNEE, Beobyimin
CTROPATH CVuacw 32000y 1a% OTpHMAHER ONCpATHEHS iHOPMERE NP CTAH FeacHCTEM Y EpaiHE,

Ar wigomo, HaRCCETHRHIOINME METEIAMN OOCRETHINOID KOHTPOIR (EOCKEOIOrIYHONT CTHY © acpos
KOCMENT METOON JOMIYBAREA JeMii b piases cneETPaIsnny manasonax. Cyuicowil pisgns possaTey 3acobin
ancraruiimore sougyveanma Jemai (033} oospomns oTpMMETR BRCOKOTOMET JAKI BP0 NAAMOTPR Cymi | B0 3
meofixigrnn npocToponkM poan ssaneas i neplograricro nosoencasd ngopoanii. Ooceia Giasm sk yeamis-
TN ETARIUHOT  CRCAYATALT NpAPOIOPCCYPeHNY EITYMHEX cynyTHENIE 3ownl BHERHE NCPCOCETHRHICTE Tib
cleeTHERICTY sacTocysamen smerogie 133, | onAfM 3 NITRCPAECHE BEOM0 E JCPEABHA KOCMIMEN NpoTpos
YHpaHn 12 SANYCE VEPITHCEEMD CY LY THIEX wli=1m,

Hecnpratamsmi  ekosorivenii cTas reocHcTes YKpaiHe cTMMYNOE NPOBCACHHE pofiT 4AR CTEOPCHHA
KOCMIMHHX MCTOOIE T2 BAOCKOHATEHHA TEXHIMEMX 31C0DiB OTPUMaHHs Ta obpobKkm Warcpiatie QRCTAHUNROMD
souTyRadHd JcMai. Y 38'93Ky 3 OOM ABTOPR IARCHITH CNPOGY CTROPNTA aTadc, aKii Moxe GyTH mociDHEmMKOM,
00 LOCTPYE HA PCAARHER KOCMIMERE JHIMEAX JCAKD WOEIRENCT MPAKTHOHOMD AUEOPWCTARHA EOCMiTHOL
impopMALIT, OIEPUEAHOT ¥ BHFAANI CKAHCPHMX 3HIMKIE B pisHMX pianasolax cockTpy (onriusomy, 14 o HEY),
214 BHPIIEHEA PiIHOMAHITHRE Npofics BEOMOEOPHCTYRIRHS T4 BOFO0XOROHIN.

Braxacrecs, mo safikpami peayasta™ JOCSTAKTECE MM EOMAASKCHOMY, CHHXPOHHOMY BHEOPACTAHN
EOCMIMHMY TA HAGEMHEHX QOCTIIMCHE, EONN PE3VARTATHE RISCMHAY BAMIDIOERHE CECTPANOMIIOTECH Ba Kap-
TOCKEME, OMERXIHET HiE DCHOBD KOCMITHEN JHIMEDR,

B gamuf uac sHosey mopepxii 3es0i nREOHYIOTE AREEEHO-pecy pedi cynyTHeRR «Cig-1e, «TTpspogas,
sdereop-3e, cLandsate, SPOT, NOAA, ERS 14 inmi. Bomn oceawmeni GaramoCneiTpaisHOR CEARYHIHOKN
amaparypon MCY, MSS, TM, HRV, MOMS va imweean, Brasari ckancpd sanivyors 00 0 8TH Kawidis s
ONTHYHOMY dianasowni sig 0.4 Mem o 075 sesm 3 poaolisnor saareicro Bin 10 m g0 360 m ta saHaan B
isthpavepnonomy fianasowi sin 075 ks g0 14 MEM 3 poaginenom agarsicTo 120—1700 m. Cywacei
PATICNCKATOPA 3 CHHTCIOBRAHOK AMEpPTYRoW, axi npamosoTe B alanaaosi Bia 3 o po 23 ou, 3aBeancayiorTs
PoslineEy 40ATHICTE HA sicuesocTi GBrazeen 30 M.

B ¥Yxpaini pa npoTsal OCTEHHIX OCCHTAPIU CKEANMCA MISHAPOTHO BAIAARI HAVKOR EROIR B HAOPIMCy
IRCTAHIHEOID 0BIVEIHNE JoMAl, J0KPCMa:

— Ueutp acpokocMivens socninsess Sesni HAH YVipaian,
— Mopceeni ngpodizaanni ivctaryt HAH Yepaine;
— Uentp pamicdhiamyaore souzveanna 3ema HEA Yepainn 71 HAH Yepaiam,

Nocipmenms UM VETARGE MICTILAH WINHIPOOHE RHIHARIE | NAIHIUER] PEO0M Opesii, saropoy T
PakTin.



ROLE OF SPACE INFORMATION IN SOLVING LAND USE AND
ENVIRONMENT PROTECTION PROBLEMS

Ukraine is characterized by a considerable population densify and a rather high concemtration of
industrial and agricultural production. Therefore a pressing problem is the effective moniloring of scological
comditions in the geosystems where the load in some regions exceeds the safe threshold of ccological capacity,
I'his siluation is complicated also by after-effects of the Chernoby! accident, as well as by the wxicanis that
move in the watcr—rock sysiem and can get into the underground water which is the water source for
Iwo-thirds of the population,

It is well known that the acrospace methads of remote sensing of the Earth in various spectral ranges
are the most efficient ones for cxpeditious monitoring of peoecological conditions. The present level of the
facilities for remote sensing of the Earth (RSE) enables the acquisition of high-precision data about land and
willer parameiers with o sufficiently high spatial resodatron, with the information being perodically updated. A
2h=vear experience in the operation of artificlal satellites Tor the siudy of the Earth’s natural resources has
proved the RSE methods 1o be promising and efficient and served as a basis for the National Space Progrmme
of Ukraine and for the lannching of the Ukreainian satellite «Sich-lwe.

Unfavourable ccological conditions of geosysiems in Ukraine foster the activity in developing space
methods and mproving technical means for ihe acquisition and processing of remoete sensing data. In thia
connection the suthors made un atlempl fo compile an atlas of actual space images which may be a guide
illusirafing the scope for usiag the space information acquired as scanned images in different speciral ranges
tvisible, infrared, and microwave) lo solve various problems in the use and profection of natural resources.

Al present the surveys of the Earth’s surface are conducted from the «Sich-1#, «Prirodas. «Meteor-Js,
slandzate, SPOT, NOAA, ERS, and other space platforms. They are cquipped with the multispectral scanning
tools MU, M35, TM, HRY, MOMS, etc. The scanners operate in five bands in the optical range from 0.4 um
10 0,75 pm with a spatial resolution from 10 to 360 m and in scveral IR bands from 0.75 im to 14 um with g
spatial resolution from 120 1o 170 m. Modern aperture synihesis radars operating in the range from 3 cm to
LY cm prowide a resslution of nearly 3 m.

In Ukraine several infernationally recognized scientific schoels have formed in the last decades in the
ficld of remote sensing of the Earth, among those, in particalar

— at the Centre of Acrospace Research of the Earth attached io the Tnstituic of Geologpv. NASU
{developmeni of models for the encrgy and mass exchange in geesvstems, study of the speciral response of
various formations on the Earth surface, claboration of methods for compuler-aided decoding of mulnspeciral
images with the aim o sofve coological and oif and gas prospeciing problemsi;

— at the Marine Hydrophysical Institute, NASU (devclopment: of methods for the compuicr-aided
interpretation of BSE data (o solve oceanclogical and synoptic problems);

— ai the Cenire of Radiophysical Sensing of the Earih atiached o the Institute of Radioslecitonics,
NASU (development of on-board radiolocation equipment and methods for interpretation of radar survey daia
1 solve problems in forecasting ice conditions in seas, assessment of their ecology, and determinanion of soil
maoisiure).

These investigntions hirve gained sade international recognition and are marked by a number of rewards,
prizis, and prants.
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BMBYEHHA CYYACHHMX [MPUPOAHKUX | TEXHOTEHHMX TTPOIIECIB
HA TTPHEJIAN KHIBCBEKOIO PEINOHY

Tepimapin periony (pac. 2 posramonans wa wemi TpLox oporpmbitny obasered: Mpragimposceroi
eRcofinn, [lonimeckkod T [MpugRinponcesoi AinodepewHol Hudonunn, TYT TOKOM DPOXOIMTE MORI B0
fissko-reorpacivruy ao8 — Mosickked afcomci Ta MCOCTENOBOL, RAECTIAGE S0 BONCPRHEE] RiDKARNCHEH,
TRYHTH, POCARNAMICTE | naummadral ocofiaumpoct AiopizAaorues PEIHOMIEITHICTRY, W0 (KCTPYE CHETCIORLL
INDpAAEHNE AARTOCNEETPATBHOM Kocaiusorn niuks «Landsal TMs,

Onn miconoi somm xapasTepri asauMi MOCHER XBOAHKX NiCis Ta OYE;, & A8 AGCTERDES — IHTERCHBHE
sewazpolicrae 3 plasrkomn wWepokeancTax aicis. Ha sofpamensi snaro FYCTY MEPEEY TRAHCIOPTHHY ApTepii,
mao of'easynrs wacencal nyuetn Kuischkol Mickkoi arowepsiil (Kuis, Bposaph, Bophcniae, Bacwascin T3
NEEI .

Fika [luinpo gimers perion sa aaxiney i cxigey wactwin, Jofipe swono sanmasn Juinpa § Gore npsmok,
N maawabTai ccofmRacti.

KApRETCPHOR CTRVETYION S00DAMCHNE BHILTAIOTRCS FABVAORN HACCACHRY TYHETIE, MoEEn EMEUITH
OCOGAMBOCT] MARHYEARHA TA XApAKTep 3a0yI08M MICT, TX ADIHE 23 HARCOAWLIRE MpApOIHEe cepeaopnme, Buano
PC3VABTETH BOAREY HA NpApoasi samamachTn Kiiecskorn | Kanischmorn momoc xonim, MesiopaTanumes cCRCTes 14
IHINLE TeXHOrenHns fakropie,

Cepen cymacwmx npwpogsmx | rexeoremsns npouecis s MToadocl MOEHPEHT  NEpUIB0ImEcHR, 3abn-
JOUEERA, AiHiREN#E posvan | LromuEssi amns, samyacnns Bosoliuug, Jedusuls, DepeOCYWIYRAHEA MEYETY Aa
wetiopaTHEHRX desrax. [lae gicoctenoss shcrimh periody AparTepri inTenmcnnnnl  AlMifER posaas |
MO HHIE SMlE, Scymn. cydosilivo-npocankon: snmma, abpasis Geperie,

Mo 306paxennn CUNGPYIOTHCR PeIyARTATH NPMPOROOXUPOHENY Tilk: TPYHTOSANMCHE MeniopaLin, sixios-
TCHHE ILI0IL TCOHMCATHEH | moAinweHas AvKis,

Takus wanoM, METOAM ARCTAMLIRHOTD EORTPOMIO SOIROAGKITE ONEpRTHEHD CHEKYHATH 94 IMiHAMK
MPIOAKOTD CEPEIORUID HE BEAMENX MIOIEEX 5 MiHIMAABHIMN BHTPATAME TA OTDUMYRATH Heobxinwy imdop-
MUK 208 HPEPOIOOXOPOHN, ELHYBARHE TA YOPAENIHHE 32810 KOPHCT Y B HHDM.

BUAB/TEHHA 30H EKOJIOTTYHOTO PU3HKY
HA TIPHEKITANIL KMIBCBKOTO PETIOHY

S30HN EEONOTIYAGIG PHIUKY HBARIOTE COBOK! MINAHKN TEKTOMINEDD necTaBiaRkoCT, Sk BRALIEN B Cysacuii
POBLDNHI Y BEFASSE NNiANO OPrAHII0BAHMN CACMERTIE ASHTUEWDTY, TOX SRimax 30 AiveaMedTie, nADWHHEC
LAPTYRGHES #KHY MONTHDE OPAKTHNHD SOMANM METOROM — ACWAmPYRIHAL 33 JannMe Jnctamilimns slomok.

Ha sapmi ipoc, 3) addisgs manpaMen TiRiieo arpynopaenys cacscHtie maammadry — mirioverrnns aos,
Taki somH gemmhpyoTees no MATEMHANAX INCTAHIMIMHEY oMok, B ginosy of 3008 AeoTEETORIaKo acransd |
TEIDHNOTE FIIPOTEnTOr GRi, reoTepsinEl T4 rooxisdudi asomamii. Josn TRmERyYRITocT, ocobamno BUEaM ix
TepeTHHy, € HelelneaHuMi a4 O¥NIRHMOTED WOTYXHHX NPOMECIONEX TA fHweHrepauy wovmaexcig, Taki
repiTopll noTPelVIoTh YEAERON reoaoro-rendiSHIHOr0 ENBYEHAS,



INVESTIGATION OF THE CURRENT NATURAL
AND TECHNOGENIC PROCESSES
(THE KYTV REGION AS AN EXAMPLE)

The territory of the region (Fig. 2} is located a1 the imterface of three omgraphic areas — the
Prydniprovska wpland, the Podilska and Pryvdniprovska lefi-bunk lowlands. Here also lies the interface between
twe physiographic zones — the Polisva forest and forest-steppe, and a5 a resull a wide vanety of surface
ﬁ{pﬂ:iﬁuns, soils, vegelation, and landscape features can be seen in the synthesized mullispectral «Landsat

» image.

Large forest tracts and meadows are typical of the forest zone, while intensive agriculture with plods of
deciduons Forest is obscrved io the forest-sicppe. The piclure shows a dense sysiem of wraffic aneries which
connect scillements in the Kyiv urban agglomeration {Kyiv, Brovary, Boryspll, YVasylkly, and othersi, One can
sec also the Dnipro's flocdplain and its tributaries, other landscaps features,

The building system in sctflements is distinguished for i3 typecal image structure. One can study the
lavout features and the character of hoese building, its impact on the environment. The effect of the Kyiv and
Kaniv reservoirs, melioration systems, and other technogente factors on the natural landscapes is clearly seen.

Among recent naiural and technogenic procesges in the Polisva region there are overmoistening,
swamping, lincar and arcal crosion by water, mud injection into basins, deflation, everdrainags of soil on the
melicrated lands, For the forest-steppe part of the region an indensive linear and areal erosion by water, shifis,
suffosion and sybsidence phenomena, and abrasion of banks are {ypical,

The image allows the decoding of the resulis of ecoviconment prodection measuress soil-profective
miglioralion, regencration of foresi areas, and refinement of pasiures.
Therefore, the remote sensing monitoring esables & routine tracking of changes in the environment over

vast arcas at the minimal expenses and acquisition of the infermation necessary for the environment prolection
and the land-use planning and management.

INDICATION OF ECOLOGICAL RISK ZONES
(THE KYIV REGION AS AN EXAMPLE)

The escological nsk zones are sifes with tectonic instability which show ai the present-day surface as
linezirly organized landscape elemenis, the so=called lincamend zones, and their mappng 3 possible only
through the decoding of remote sensimg data

The map in Fig. 3 shows the directions of lincarly grouped landscape elements. ie.. lineament zones.
Thesz zones are decoded from remete sensing data. As a whele they are ocotectonic active zones and they
induce hydrogeelogical, geothermal, and geochemical apomalics, The fractured zones and, in particular. the
nodes of their intersection are dangerows for building powerful industrial and enginecring complexes in them,
These arcas require @ thorough peological and geophysical study,

— 16—
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JOCNIPKEHHA EKOCUCTEM BEMMEKHUX MICBKHX ATJIOMEPALII
HA TTPHKIA wm. KHEBA

B pesyanrari romn'wrepaoi ofipofiy kocMidsore amiveka SPOT s 4 asoms 1995 P CTRHMHD
sofipnaeuns  (pac, 4)  samrnadTHO-GYHKIGNOHATEIMY 30K micta Kpcsa, Lle ofceruena indopmauia npo
POSMIBICHHEN T8 BIIEMOMN SI0K OCHOBHHK HYHELIOHAALNE 208 wicta Ha naomd Gias 1000 em’ T pogwe
Copeaopine Kueha RIIHESS WA CROCHCTEMY MicT, Crofnns oToucsa saike cyuliniem kiasues aicin. B memax
MicTa 3eausl A0mE 3AMON0TE TPUPATAT | WTYaHi BapEM T8 TIcomapE. [Tposmcoosa | xuvnosa sabynosn Kecea
POSTMEANECE 3 YPANYBUHHAM NPAPOAHAY OcofiMeocTed wicuchocrl, 3pyani ans anaunomn Gyiisssorsa moomi
TPAKTHUHD ocotui. Tomy B OCTAHAL gecerapiuvs Gyaisnnurso eeaetecs & sanaaei Ouinpa. Lli macesa
O IVIOTHCH W HAMMBENX [BCKAN, SMIHIMO4HN TppoIEIR mapgwad mnnaen. Ha sofpaseinl YTk sRALATOTRCE
LIOE HAMERHUX MICKER min sauibyTeeo aabyoosy.

SACTYrORYE EMBUCHWE POIMILICHEA NPOMMCA0ERX 30N Micta. BomM CTEODEMOTE IHONEC ToKHOTEHEE
BABIHTAXCHHA MO npupoade cepenoenme. Tax, Japrmusko-Barvrincekmst 1 Mosiacexo- Kypesincsesii npos-
BEVAAH, 3 fI'T( FHAVHBEMYE BREMIAME ml.i..[i.ﬂllﬂld’l PEMOBEH oTONEHI HATIOEAME MECHEIMW 3 BACKEHM CTYIEHEM
PO R,

Buawe crpyrrypy asrorpancnoprhol sepexi icta | Ti npoBacsw, 00 BUNEKSOTE ¥ CHOTYNCHET 3
BULIAsHIMA pOAOHAME | TPAHANTHIM OPOEIOM,

dmcranuiiiae 30HAYEAHHS BEANKHN MICLKHY APIDMEPAUGR £ KOMAACKCHEM T3 Mixranysesam. Ha ocson
00" cRTHR kOl kocaiunol ishopsanli eTANG MERTHRAM OTPAMYBITE ONCPATHEHT 2381 TPO APAPOIHT | TexnorcHHi
O0EKTH, (X BIUINE HA HABMOIHITHE CEPeAnRATLES T8 poapobuy Ix maprorpsthiusis MOBEAEH 1 MOTOK KOMILTERE-
BTG BHETMCHAY MICEKHY SEOCHOTEM.

STUDY OF ECOSYSTEMS IN LARGE URBAN AGGLOMERATIONS
(KYIV AS AN EXAMPLE)

Computer processing of a SPOT image from 4 July 1995 produced a picture of functional landscape zones
for the city of Kyiv (Fig. 4). This 15 an objective information on the location and imerconnection of general
functignal urban zones in an area of about a thousand square kilometres. The environment has an impact on
the cty ecosysien. The capital ©s surrounded by a dense forest ring, Vast areas within the fimits of the city
are oocupied by natoral and artificial parks and forest-parks. The indusirial and residential areas in Kyiv
svolved with due regard for natural peculiarities of |he terrain, The areas convenient for considerable building
bave been developed almosi completely, and in the last decades new buildings have been constructed in the
fhodplains of the Doipro. These tracts are construcled on Lthe hydraulic-fill ground, thus changing the natural
Lndscape of the flood plain. Hydraulic-fill ground areas for the future building are cleary seen on the image.

The location of indusirial erban zones s worthy of study, as they produce a considerable technogenic
s on the environment. Thos the Darnviza-Vatutin and the Podil-Kurenivks industrial complexes with their
~:ngerous discharges of pollutants are surrounded by residential arcas with a high urbanization level,

Thus, the information obtained in direct observations from space provides us with prompt data about the
matural and indugirial objects and their impact on (he environment, and allows 1he consiruction of their
carographic models for a comprehensive study of urbon ecosysiems,



BUBYEHHS HEBE3MEYHMX EK30TEHHMX IMPOLIECIB
HA MPUKIAL M. KHEBA

Ha puc. § m0 nounmn gemmdpyBasAn  DHCTANUIARNY sWiMkie Hasemeni sicus NOWHPSHEY  Epoail,
NIATONIEHRA, 3CYRiR, NPOCAIKOROCTI FRYHTIN Ta iHOWX AOTeMOiine weleamewnnx npouecis. Eposifini mpouecs
POIRNBIKOTHCH HA CXHAGEMX NOBEPYASX npunobepesuod wacTium sicta. [IpOOCCY SPOVTEOPENHE ChpRSKOTY
MPHAKT YMOBY § BEAMKA NOTYEHICTE AEMKOPOSMABANY NOPL, WD SAMAraTs mnme Giancy ¢poai.

B micti Hapaxosyerscs Giaw comei pinssok acysie. Biteomiers 3 mox anaxogereca wa cxiciax Tuinpa, ae
pAGYBACTRCH OOBDOMEMAR DEPXHIX TOPWIONTIR | CHOBIANMG MO Mascumid pineme. Bianma wactima  acveis
crabinisopasa, OnFAK € pan noresuiling Befeancesny JUNAHOK 3 QACTRONO JIOUHMH 30V RaNH. 000 TaKHuE, Mo
MO¥YTE AKTHLSVEATHCN MO HCCTIPRATIRANY VRORAK.

Aas reprropil Keces nperamansi npocages. Mpocagen rpyaTie coansanrecs sla 10 3o 20 cv. B ymonax
MECTIE BOHN L PUSYINTATOM BRIEMOAN FMCHCIAPCEKOI JINNLEOCTT 3 rPYHTMK, 4 HE COMOCTIHRRG NpoTikansim
nprpognvs npogecos, Cydeosis nermaTrern soanese s Sygisal e sosvHisawifing mepos,

Buacaindg niaseuicnis  piged rpyHTOBRX B0 plalyeacTeCH  SalOAodCHEH  TEpETOA. Al TonacHAs
OyaMiKin, YVImOpMoOTHCE BOB BOGOHOCHT MOPIIoUTI, AE] XOPIKTEPNEYMOTHCH HECTPHSTANRBIM Kividhing ORI,
BUBVRACTRCA IHTEMCHBNME BUXIT TPYNTORMX BOD MR CXMANX, WO NPHBOIHTE 00 3cveis, cvdwalh. odeaais,
AHOLIEHHA FPYHTIR,

Eomniegens minuenms RianHor MicTa 3 moTEmmiieo defcameaun M cEInreaEuAm mponscasn geobxine
AN OPHAHSTTE STE0RE ANNNTIE OI0R0 DO NIEHEHEE CTRRY NPHPoIHOM CEPeaoRMnE | pAuioHAIsHONG P8 poIs-
EOPUCTY BAHHR.

STUDY OF HAZARDOUS EXOGENIC PROCESSES
(KYIV AS AN EXAMPLE)

Figure 5§ shows the areas of ercgion, partial invndation, shifis, land subsidence, and other patentially
hazardous processes located through remode senging data decoding. The erosion processes evolve on the sloping
surfaces in the right-bank part of the city. The gully formstion is fostered by natural conditions and by a large
thickness of easily eroded sediments found above the arosion basis.

About a hundred of shift siles can bee counted in the city, Most of them are located on the Dnipro bank
slopes, where wialering of upper layers and slipping down 10 a lower level ocour. The major pan of the shifia
are stabilized, Nevertheless, there are potentially dangerows arcas with partially active shifts or with such shifis
that may by aclivated wnder favomrable conditions.

Subsidence {s typical of the Kyiv area. The land subsidence ranges From 10 to 20 cm. Under wrban
conditions i1 15 a resalt of the impact of municipal activities on the soil rather than independént natural
environmental processes, The suffosion affects negatively the buildings and underground mains.

The rise of ground water iable results in the ares swamping, partal inundation of buildings, new
aguiferens horizons charscterized by bad chemucal composition are formed, ground waler appears copiously on
the slopes, provaking shafts, suffosion, fallings. and sl salimization.
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BUBYEHHA JII1 TEXHOIEHE3Y HA HABKOJIMILHE CEPEINOBHIIIE
B POZBMHYTHX MPOMMCIOBUX PENOHAX VEPATHM
HA TTPUKITAI s. JHITIPOTNIETPORCEKA

Hisesene reosofpaxenus (pec. 6) orpumane masxos komn wrepnoi kaacmbikamii BAraTO N KT RLARHOTS
rocuitnore gHiMEd SPOT min 26 ucprua 19935 p

Ocromha wacTira MicTa AexnTh B3 kpyTomy npasomy Gepesi piskn Lainpa, POFHARAORAHOMY APAME i
Gamcawmm, powra TepaTopll — wMa gipomy Gepesi, Z¢ B MERAX MICTA B Auinpo onpgae p. Camaps, 3a
POIMINIENREM T3 IICWAMA Aanawadrao-fyHELioRaIsis 3on Ha sobpaxensi nerko swamasma, mp JRinpo-
“ITPOBCKE . — REAHEWR iHAyCTpiaasami uewvp, TTPOCTEXYCTICR ryCTa TPEHCTIOPTHS MEPESa 30TiaHMUE i
<BTomAasain, [lpepoani Gopan peasedy 33RA10 JRANHONO BIARBY TexporcHRNE dakropie. e & ncpmy wepry
CTXYETLER. NPOMHCIOAHE 30H | TPAHCTIOPTHMK KOMYHIKAWA, Biveua 4acTHHA HACCOICHRS MICTA NposHBAC B
PaoHaX CyualHe Bararononepxosoi 3afynosn. Tpela BiI3MAYNTH, WO PRI MPOMKCIOBNY 30H 30 WKIIARRUM
SAOPYIHCHREM APHPOIHON CEPCI0RNMA MLTHHED OTOUMCHRI SHTICRMID F0Y OB,

Ha aHimey diTED APOCTEXVIOTRCE TINSHEN 3 RoMMEHHX nickis, me rorviotecs nig sabyaosv. B owieri
IHAMHI MUIHLT SERendx HACAIDESHS T CAN0B0-AAYHHE aingrok. Oobpe gemmndpycrscs tepuropia Tiiacisoro
Seonapry Ba saxiEin tepitopi Donponerposceea. B oninomy TexHorewmi taaiunders RTeRcHmmg aisvre W3
“pupoini. Heofwinei cepliosm pospofes mioao eroaoriuwni niaccnpemoBasoct posSysomie 1o pexoncrpyrail
Mictd. [lg crocyerscs poumepesss  sencuny 3om Gine mpomeyaaie, zaxwery  arsochepn T pivoy  Ria
OGP IHensn, SyainwuiTea kikGesol ARTOMANCTPAAI 3 MCTCK POSEANTAXMTH MICTO B3 TPANINTHOM ABRTO-
TORRCAOPETY, "l HE ChOrOAH ¢ roacauiM 3a0pyaERREYes aTMooheR.

STUDY OF TECHNOGENIC EFFECTS ON THE ENVIRONMENT
IN THE INDUSTRIAL REGIONS OF UKRAINE
(DNIPROPETROVSK CITY A5 AN EXAMPLE)

The geopictures in Fig. 6 were obtained by means of computer classification of the multispectral SPOT
image acquired on 26 June 1995,

The magar part of the city is situated on the gleep right bank of ihe River Dnipro scarred by ravines and
gulhies. the other part lies on the left bank, where the River Samara discharges into the Dnipro within the city
lemits,

Judging by the localization and arca of functional landscape zones, il is casy 1o recognize Dnipropetrovsk
& 4 large industrial centre. A dense network of raflways and motorways can be clearly scen. The naturl
Lodforms have been significantly affected by technogenic faclors. This concerns primarily the industrial zones
and traffic communicalions,

The majprity of urban population live in modern multisterey building regions, It shosld be menticned
that a number of industrial zones with hazardous pollution are surroended closcly by residential districis.

The image shows clearly hvdraulic-fill ground areas which are being prepared for building. There are
vast areas of groen plantation and garden lots in the city, The Diiv Forest-Park areas in the western part of
Pmipropetrovsk are casily decoded.

On the whole the technogenic landforms stroagly affect the natural ones. Further development and
raoastruction of the iy reguire scrious ccologically oriencited stedies.

s | e



BUBYEHHA A TEXHOIEHE3Y HA HABKOJIMUIHE CEPENOBULLE
B POBHUHYTHX MMPOMHCIOBHX PEIMOHAX YKPATHM
HA [MPUKIAIL 3ATNOPISBROTIO PETIOHY

TeoaohpakeHua OTPHMAIHS B PESYVARTATI CHHTCSY GaraToCHCKTPLIBHDID EOCMiyrore aRiMea «Landsat TMs
wig 20 uepens 199 p. Hasesceni perion (puc. 71 sHaxoautscy wa Geperax JRrinpa, s mawpid forp Teudl,
crenoniii nprpomHil soni. Hitko engingeTeoa 0. XopTaus, Wm0 AUATE piKy Ha aea pyeamn — Crapei | Hoasni,
HKP BOAAA0TE 0 KAXDICEKE BOROCKOBRILE,

Sﬂ?ﬁ'imlil {“pa_u:'pﬁ.gpexmj HACTHHA pnrjnﬂ:.r FHEXOOETRCS HE MEBGEAHRY . CXHIAX Hnminpuu:l-:m Ri-
courm, cxigng  (risclepessa)l — Hpzoprusn, B uitouy 00B2pEHY TEPHTOPI B XBANACTOR) (IRETHOM,
posuACHOBARON Tpamn Ta Gaskasu. Bousa aobpe npocremycreca wi dnimky.

HoBpe siandpaxeds IHAYHY CUILCBEOMOCHOIAPCERD OCBOCHICTE TEDPHTOPE 13 BEAMKHRMHE NAOMAME 3po-
MYBASLHONG JCMALPORTEL, 3 HECOPHITARBMN LEIONCHHMY MPOUCCEE BOCBHEMO SCmppyIOTROE: AidifHnE
POSMEE, NADHHAHHA 3see, 3oyed. Ha Beperax Koxoscekoro pOIoCKORHIND pOSBMBAIOTECH ADpasiAM0-asiy-
paviEi npeaecn. Ha pisHssuus ginsseax npocrexywomses cydosiimo-npocagkeni aemma, Texuworensi duopras
peabcdy NpCOCTABACHE B OCHOBHOMY KAP'CPAMH, HACHDAMH, SaMBaMA, BACHHRHWEAMHA T3 CTapkasH, B uenrpl
00PAREHHE FAQAKTEHOM CTPVETYPOO oToTouy BRAllecTecy fepriopa o, 3anopixsa. e seamend opo-
MHCIOAMIE weHTp Yepainm 3 GarsToranysesosy iEAyCTRICH. 34 ICHIMPRVEANRHHME O3HAKAMH BHILHITHCS
MPOMBCI0R] J0HA MICTL, TEPHTORI Ruraoeol 350yVA0NN, S0HN SEAEANY Bacaaxenn. Bunukss cymmin exononuka
AcuimeMicTE podMimienss  Uiaoro paay  sawsnsdrec-drynkniossaeanx gon wicrd, [opag 3 vepeTOpiaMH
BOTYHHOMD APOMACAOBOND MARANTAMEHNE © naomi 3 GaraTonoRepxomom ®uTa0BOK 3alynoscw, Jacnyromve
KPRTHYROM S3VBIEEHRS | POIMIDICHES PEKPEANIFHIY S0H,

STUDY OF TECHNOGENIC EFFECTS ON THE ENVIRONMENT
IN THE INDUSTRIAL REGIONS OF UKRAINE
(THE ZAPORIZHIA REGION AS AN EXAMPLE)

The geopicture (Fig. 7 is a result of moliispectral elandsal TMs image synthesis. The image was
acquired on 20 June 199]. The rogion is situated on the banks of the Dmipro, at is lower reaches in the namral
steppe zone. The Khortyisia Island stands out, it divides the river inte iwo branches — the Qld Branch and
the New Branch, which flow into the Kakhovka Eeservoir.

The western {righi-bank} part of the region is located at the southern slopes of the Prydniprovska
Upland, the castern (efi-bank) part is a lowland, On the whole the surface of the region is an undulating plain
scarred by ravines and gullics. This can be clearly seen on the image, One can see that the lands are intensely
eultivated and irrigation agriculture occopies considerable areas, Among the detnmental exogenic processes, the
finear and areal crosion by water and shifts are decodsd with confidence. Abragien and denudation processes
are progressing ot the banks of the Kakhovka Reservoir, Suffosion and subsidence phenomena are observed in
flai-land sites. The technogenic landforms arc represented mainly by quarrics, embankments, dams,
sedimentation pools, and ponds. The cenire of the image with its characteristic hue structure represents the
arca of Zaporizhia city. Zaporizhia is a large industrial centre of Ukraine with diversified industry. The
indusirial urban zones, residential arcas, green plantation zones can be distinguished by decoding.

= il
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SANOZ AdVOSANYT TYNOLLONNA HHOE THIUEVHOITIN HAD-OH LOVITITHYL
NOLLYHAINOTOOV NVEH 1 NOSHIHY BITIYdAWOLTY VIIOIIN VI9OHOOdAX




BUBYEHHA OCHOBHMX ®AKTOPIB TA HAIIPAMKIB T
TEXHOTEHE3Y HA HABKOJMHMUIHE CEPENOBHMIIE

HA TTPUKITAILL XEPCOHCBKOI'O PETTOHY

Kapra Xepooncekoro periony (prc. §) CTEOPCHA WMSXOM CHETCIY T3 BiAMOBiDAG KoMn'woTepaol ofpobEn
TANITOUMEKTPATRHOTO. EOCMIMEOrO 3HiMka 3 1IC3 slandsal TMs. Ha snimgy polipe npocrexviorees dgisuko-
“errpinbingl T3 masgmagTEl coolnEBOCT] perioHy. XepoOHCRED MICHED ARA0MEpALES pormamosana ua [payop-
-oMOoEERid HazoEHHl B orapal Oaxinpa, Pika [Owinpo gioeTh Wicto B3 osi Qespxo-recrpadivmei  obaacri
Zespie=luinposcexy crenosy HRasEy | [peasinposceky Tepacoso-rapaosy pissmsy. B wexax arnouepaui
MILIRHOTHCS MPAs00cpemaa oA T-XEHANCT PIBHANE 3 YHCIEHEE apian | GaaxkaMs T NiEoBcpes s nADCKa
TanARE — HumipOIHinpopcsEdn naasicEni paiosE,

Inavma yphamizonia HACCNSHHX TYUETIS HABEAO Xepoona 3 TexMorenwsm popsasm pesscdy Ta
WTEHCHREE MOAHBHE 3cMAEpOBCTEO 3 uNCACHHNMA NPOARAME cpoaifinnk npouecis wa Mpasobcpesoi, woaTpac-
: 3i IBAUAMME AoomaMe Bigkparex mickis Jinobepesss, W0 3AKPINADIOTECS XBOMHAMI TOCATKAMIL,
Mapexs zanaasa [HINPA 3 TRCICHAHME OROTOEGMH T OZE[3ME 0K PNTS BoaoTsHOI pocanasicTio. TiTko
MONNWOTECS HA BN IHREHEPHO-TEXHINHI COOPYAM, MO JRAUNCHD MIPOI0 BNANESKNTS HA  rigporcoaoriumi
coxinmeocT parosy, B winouy =3 3ofpamedHay MOXHT PHESATH T4 AAAMEYEITH OCHOBHT (haxTopN T8 HANPEMEA
oL TEEHOMHESY HI HARKOMILINHE CEPOIOERITES |:H:'FiI:I-1-F!|r.

STUDY OF PRINCIPAL FACTORS AND TRENDS
OF TECHNOGENIC EFFECT ON THE ENVIRONMENT
(THE KHERSON REGION AS AN EXAMPLE)

The map of the Kherson region (Fig. 8} was compiled by the synthesis and computer processing of a
multispectral sLandsat TMs image. The image shows the physiographic and landscape features of (he region,
The Kherson agglomeration occupies the lowland near the Black Sen at the Dnipro mouth. The Dnipro divides
the city info two physiographic provnces — the Bug-Daipro steppe Iowland and the Prydniprovska river-mouth
terrace plun. The gently sloping undolated mAght-bank plain with numerous ravines and gullies and the Flod
lefi-bank plain, the Dnipro down-siream flood-lands, are discernihle wdthin the lmits of the agelomeration.

Considerabile wrbamization of the setllements around Khergon with their echnogenic Bandforms, as well
as imtenaive irrigation agriculiure arcas with nomerous manifestations of crosion processes on the right bank
contrast with vas! areas of open sands on the left-bank that are being stabilized by coniferous plantaticns.

The wide Aoodplain of (he Dnipro with numerons channels and lakes i8 covered with marsh vegetalion.
Along the plain, one can casily see technological engineering struciures affeciing substantially the regional
hvdrogeolcgical conditions. On the whole the picture can be used fo siudy and analyze the principal factors
and trends of technogens effect on the environmend,

| § =



HNOCIHIIPKEHHA EK30'EHHHX TTPOLLECIB
HA TIPUKIIAJI XEPCOHCBKOI MICEKOT ATTIOMEPALLIT

Kapra «Cyuacni exzorensi npoumcces (prc. %) ceangeHa 33 peaynesTaTaMm AcmapyIARHE TA ABTOME-
THADBAHOT inTepnperinli GaraToCneETpanhiiy KOCMIMANK 3HiMKIN 3 3saunnm 08'CMomM PeORORYNOL, reowop-
donoriyrgt T riapoaorivnot impopsanll, B ocHOBY EAPTH TOKAATEAS KPETEPIR SHIACHAN OCHOBRNX EX30MERRnK
MPOUECin Hi MeHETRYHS OOHORIaHHL reoMOpdONOridHHE NOBCPXHAX T4 FEQIOMYRNE SISMENTIX, W Npods-
NARTECH B3 CydacHoMy CTAm | MamTe IHISHRE BOAHE H3 PyHEEoNYsaHIE XepooHohiol EROCHETEMM.

Mickes JrioMEpMEs POSTAINORAHRE B MEESY J80% reorophosoTiunny obracrei: nonoro-xennrssTi paynes
npapobepek®yd T8 repuTopin sanaaen duinpa. B sexax npapcbepexaci ofascTi OCHOBHHME DPOUCCAME E
EOANEO-TETHEBIANEHI AEYMYASILN, ScHYAMUIRHAE 3H0C TO cpogilike epizauns vs Goni BeorerToRivHol JecTabi-
Nizauil, XApaETopHIM TYT £ poakcd cAsBoBRirAYTOT piREMHN NOTIE § ARAIHE THOY CTEnoRRY Bresmeis, oo
YIHOPLEHHA MPOLECIME CONOBC-03cpaol axysvaanil. B oinwioniil uscrowri micta SHISOTHTRON IHIUHE MDI0RC
nokikching. Bome RaTareyTe B CySmapaasintosy manpasey | ieanaseteed 30R0 IHgiansTpadil rpyeToRey ang
Epoaifine-gesvasuiint nosepxdi cxmmin pivkosnx aoanH | Gaios YTROPCH EPOSIH THMHAMBAY BOACOTOKIR §
fAomHHEEM SunEosl. Beperopmi cxua [leinpa wa Aedsss QUIMREKAX VORKAAARCHUEA Spyswno epntice. Cnocte-
piraeetien Geperceml suctyn | knide ® paioni NeporHcheoro Mopcekoro nopty Ta Gian ceamma AHTOHIBKE.
Hesakpinaeni sinamkn Gepera nioamomees Scypis, RiARANNM, W00 00B'333H0 3 A0pasidHON JIRNLRICTIY BOQN §
pitpomol epozii. Ha HeoTeRTOMINHD BETHEENE JiIMEHESY T ¥ AVELAN PORDHRHEY DOPYIICHL CYSMAcH] SXInrewm)
APOecH NPETanTs DooinHR0 ARTHERD,

Foas zanpasw wpinpa Qopeyeaisce § CCTYapHO-ICARTORNN YMOBAX 3 XIPOKTSPHMM  OISIICHHN
TOADBHOTD PYGA: MO OKPEMi  Dysass, NpoToxM, crapuui, oscpa. B ocsomHomy uoe nnasmi a Goaorsmom
(R HICTH),

Texroreiian Tn peakcfy, MAPOED POSEAHCHUNA B MEREOX MICREDD ATAOMEpAWI, OITES JenimppvcTecs no
MATCRIAAAY AncTanuifiuux afouor, e mrvuri sacknm, gasbn, vEpindcuss, saan. [Tpn OVIRRMLTE B VMOB3X
NiTONACHAY FPYHTIE WHPOKD BHEDPUCTOBYIOTHCS HAMMEHI FPYHTH B 30MN481 i Hacun — & nowmsekay. Tobpe
NemEMEpYITECE KAP PR M0 ERAGOVTEY Ovaisenswmx matépiagie {(e3zoex Ooaxk Bepwoswmma T3 TepaTops
crnozasogy). Kap'cpn WTYydHO 3HHEYVIOTE BAaanc cposil, mo BEAC A0 NPRCKOPEHME CPOSiRHO-SERyIAmiHnmy
OpCiLEcn.

[lizraTTa pirAR FPYHTORAXE WO € MAROLTHID HECATHERWM TOOCKDAOTI MM NPRLECOM 108 Y HELIOHY BaHRS
mickkdi arnoscpami, Ak me Gaudso B3 3RIMKY, JR0OMHA TEPUTOMH MICTA SHANOANTECS B S0HI SHAWHOM
MiETON S PyHTORNE BOS.

Bes aipofeposss T4 OCTPIBEA YACTHME WICHEDT AraoMmcpauil £ TeprTopien NpApoImoTe MiNTOmICHmE,
OYRIBHMUTEG TYT BCLETRCH JAMIDE 013 HEAMWBRRX IPYHTAE T4 B YMOBAK JAXHCTY nnssbasin, Banamn. e gobpe
NECTEAVETHOE HA KOCMIAEy JOpIAcHHEs, A MATOWICHAS B MCeRax MicTa 2ewmdpyeTecsd 33 JDMOsOro
ASPUUAFTHO-HANEIIANIK  03HIE 00 EOCMOIHIMEAX B NCHHRL BYSREAR JlanazoRas cockrpy. Ha kapri
ApEICTARTER 30N MPYHTONED maTonaenss Micta rasbueow g0 3—4 w38 JCTaRuiiHase. DA HRNI,

CyvicHi  CK3OMCHHI NPOUCCH TONOBHEM  YHEOM 00yMOLIEHI TCXHOTCHHHM BILTHBOM  HI  HIBEOTALLNE
APHPOAKE CEPElORMIEE | RAAMAFAKTE TOCTIHMOMD KOHTPOMID K44 cralinizanil receEoaoridmom CTiHY T doro
O TITTIIEH H .

— 1l —
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RESEARCH INTO EXOGENIC PROCESSES
(THE KHERSON URBAN AGGLOMERATION AS AN EXAMPLE)

The map «Recenl exogenic processess (Fig, 9 was compiled as a resull of decoding and automaied
inferpreiation of mullispeciral space images containing a wealth of geological, geomorphabogical, and hydrolopic
Informiation. The basis for the map is the critcrion that allowed us 10 distinguish those main exogenic processes
on genetically homogeneous geomorphological surfaces and geological slemenis that manifest themselves al the
present time and have substantial effect on the functioning of the Kherson ecosysiem.

The urban agglomeration is situaled within two geomorphelogical provinces — the sloping undulating
nght-bank plain and the Dnipro flocdplain. The main processes in the right-bank province arc the
eolian-deluvial accumulation, denudation removal, and erosion downcuiting on the background of neotecionic
activity.

The Dnipro floodplain rone has formed under esiuzry-delta conditions with the typical division of the
main river-bed into separate branches, channels, backwaier, and lakes, In general these are floodplaing wiih
marsh vezetation.

The technogenic relicf forms widely developed in the weban agglomeration are clearly deceded from
remirte sgnaing data, There are dikes, dams, protection cmbankments; filled-up grownd 15 offen wscd when
building under the conditions of partial inundation of groend, The quarries where the building materials are
extracied are casily decoded dalong the Ver'ovchyn gorge and en the ferritory of the glass factoryd, The
quarrigs lower artificially the crosion base, and this steps up the crosion and denudation processes.

The rige of the ground water table is the most unfavourable geoecological process affecting the functioning
of urban agglomerations. As we can see in the image, & considerable lerritory of the lown i located within the
ground wateér rise zone,

The whole left bank and the insular parts of the urban agglomeration are the aren of the natural partial
inundation where building is conducted only on the filled-up ground and under the protection of dams and
embankments, This can be seen in the space images. The partial inundation within the town is decoded by
medns of some landscape-indicative markers with the use of images obtained in certain narmmow spectral bands.
The map shows the town zones where the ground water has risen to depths of 3—4 meters according to remols
sensing data.

The recent exogenic processss depend primarily on the technogenic impact on the environmeni and
demuand & permanent moniloring for the stabilization of the peoccological conditions and their improvement,



JOCIIAEHHA AUHAMIKHA TEPUTOPIATIbBHOIO PO3BMTKY
HA TTPUKITIAII XEPCOHCBKOI MICBKOI ATJTOMEPALILI

Eapra pnnasicn TCPHTOPIANRHOND POIRNTEY M. Xcpooda (puc, |00 CTEOPCHA 38 ACPOKOCMITHIIN TARWM
Td PIANOMOHITERME ToOnOrpadisEmsn MaTepiLIase nowwEapul 3 1914 p, B wisomy 0g J86 MOsCTHREICTH
OPOCTEMKTH OCHOBH] cTanmm MicTofyayeasHd, POSERTOR REGHICIORIMD | AUTA0ROMD GVIIBHIOTED 73 AADPIMEN
TEPHTOPIATLHOND POZEATEY MICTH B HAHILHBDMY CTONTT, M0 NPHBLE0 K6 CYTTOEN IMIHH  OPRPOIHNE
JaMAmPTiE | BTENKECHHK WD PARY PECEKOIOTIVARY Mpoines.

TepuTopiaabHni POSEATON MICTA BRZHAMABCH OPRPOIHIMH DAKTORAME HABECANMHLOTD COPCIORMOA TA
TEXHOTERNHME OC00AHEDCTASN (OYAIBHANTEO 3aNEHALI, posmHpeREa Mopcerara nopty). Mpovuciosa aabvaoka
HAOYTA INTCHCHEMORD DO3BHTEY B MOBOCHHED pokW. JAoTaoes 3afvioRd B OCTAHHEI JCCSTARIYYME DOIBEBANACH
HARECUTO SHAVHAY NpoMecrosrys of'exTin, Uc Ae anesan Gyoo odrpyHTORAHD 3 TONMENR 300Y CEOIDTIMHEGTO CTARY
E pAT ENTACRHY mikpopainsie, B gadmi uwsc TepeTopii, 3pyudnx oam salvacee, npastiedso wesac Tosy
OYIIRHEITAG BORHE MHTIDENY MACHRIR BCACTRCHE HA HAOMHBHMHX rpyHTax e Jomjani dsinpa afo #a sacendnx
FOVATAY 1 MOEoRHE norneeHrey. [locTilimo apoctae Bnams Texmorelynx daxropie micta Ha Joxivie. [fas
REpLDENRY EOMILICKCHAX TPHpOInoxoposanx mpofaey XepooHchkol miCkkol araomepauil notpibee ranbfoxe
BHRBUEHNS CEOCHCTOME TR MPHEHSTTI KOHKPETHHE PHUEHD IOA0 CTARY HARKLTRIOHEOIT OPIR0IHOND CEPeI0BHIng,

RESEARCH INTO THE TERRITORIAL DEVELOPMENT DYNAMICS
(THE KHERSON URBAN AGGLOMERATION AS AN EXAMPLE)

The map illustrating the dynamics of the terriforial development of the town of Kherson (Fig. 100 was
compiled from aerospace data and varipus topographic materials beginning from 1914, This enables us 1o trace
the main siages of fown-planning, the dovelopment of the indusirial and house building, and the ireads in the
territorial evolution of the town in the current céntury — the factors that provoked substantial changes in the
natural landscape and gave rise (o a number of peoeclogical problems,

The territorial developmeni of the town was governed by natural faciors as well as by techoogemc ones
fraileopd construclicn, seapor! expansion). The industral boilding developed intenselv during the posi-war
perind. In the lagt vears the housing developed around majer industrial works. Such housing was oot justified
fram the ecological point of view. Mow there are practically no =iles appropriate for boilding. Thai is why new
housing units are buill on the filled-up geound in the Dnipro fioodplain and in sole sinks, The impact of
technogenic factors of the town on the environment is constanily increasing, To solve the complex cavironmenial
problems in the Kherson urban agglomesation, a thorough study of the etosystem is necessary, and concrele
decistons as to the improvement of the environment should be taken.

— 18 —



O0050:] 3|BIG
MO0 DRIMAB]Y

nep yyderfodor pue

CHAT aunf 71 Jo aFewn jeinads

- [ 0ds 2yl o vongrardiag
KHHET

xuRprdionor 01 d Saal ULl

I [ OdS E3T] EHNIHE OI0HRIWI0N
ouoHgredauaoiersg smeladudain

ESLIBPLINGS] W] IRIPOgY
LA TR THIRRAT

& posl-Le6l | .
o 06615461 dd arai-vZsl [[ITT]]) (S

£ Ol

& prgl-5oal d £241 ov
SO SO s NG )1 Ul T plng Jup) e
EDNdM A B BOTAoeT FHREIada ]

'Y
=

SOTINYN A DAV T AT TIVIIOLIHH A AMLEE Ol O TR UYL VYNV
NOSHANN [JIARN KA



OIIHKA CTAHY POCIHHHOTO NMOKPHBY

ASSESSMENT OF THE STATE OF VEGETATIVE COVER

L AHITTPOTI

Macrah 1 HEERHID
Scale |:3000HHHE

Bererawiiinmii inacKe

Vegetation index
P Fad
min - ITIAX BO/IA
watcr

Mani KA «Ci- 1=, MOY-C, 2, 4 oo, Jlava afowed 2205 19%6p

aBich-1e MSLI-5 data, bancds 2 4. Servey of 22 May 1706

Puc. 11 Fig. 11



OLIHKA CTAHY POCITHHHOT'O NOKPHUBY
3A MATEPIAJTIAMH KA «CIY-1»

[as pianpauosasis METOANER GLIMEN CTOHY POCAMHHOI® TOEPHEY 3 BONKCPHCTAHMAM sarcplatis 3

nepwors vepaiacekore cynythmsa <ClUH-1» Gyan sukopacrasi gani siiomos, orpesani 3a Jo00MONO0 A0 PETYPH
MCY-C,

Eynn puxonani kosn'wrepsi poforw 3 reoseTpruEl T2 pagiomeTpruEcl Kopexnii oTpHMannt aolipaxens.
Uik cTAHY POCAHHHOMG nokpuey Gyaa Spofiesa Wi OCHOBE POIPAXYHEY HOPMANISORAHGN BEFETAIIHCTO
IHIZECY 3MIHG 3 BHPAIOM

NDVI = (NIR = VIS}/ (NIR + VIS),

pe NIR i VIS — istcHcwaricts einfatol coMaunol pagiani’ 8 gianazomi Al 0.8—1.0 sem | 0.55—0.7 axm
ELINOBILIHG,

Byaa creopens Mogeas oGpolkn BaHNX 3HIMKIB, 38 PeSyILTATAMM AX0i 0yA0 OTpHMAHD Feadcuas NDVI
B KOMHOMY MKCCAl zo0paxkeHsd. HE snxognTs i3 dicTasncHus poc. 11 3 ronorpadismiyy MaTepianasn, a Tasoe
1 JAHIMA HAICHHOND IACEITUCHHN, OTPHMAHI PrayisTATH 3300BLTEED OMECYHITL CTAH POCAHEHOLD MOKPHEY.
JiAREEn 9SPEOHOTD EKOAROPY BLITOSIAART: TORHIN Eigcytdocti pocssmesoct. Lle nicen, wap'eps, wsicski
arioMepauii. Bigviekw scocHORC RONLOPY BIONORIIAKITE AICAM, AVEAM, O089M O03HMMEX T3 iHWAX CiLChED-
MCAMIAPCHENX EYIRTYP 3 NPOSKTHRHHM MCCEPATTAM ScMEND noscpxsi ain 70 oo MO0, Bigrinke poxceoro Ta
EORTOMN KOAMPY BANOB0TE JLNHHEAM 3 NPOCKTHENAM nepexpuTTas Big 10—13 g0 70%,.

Coyvniie Npodektuniore NepesputTa el nonepxml SEISE0E MAC0E POCTHUHDCTI TRPA BHEDNICTIHET
JAMAE RIINOBITHEX HAICMANX BIMIHAUENL WA TECT-Alnankix Mode Dy TH BHEOPACTAHRN 2i8 JACTARUINE0] oniHKn
TAKHY BABAMBHY MOKITHHKID CTYTIENA BereTanil, 18 Sncronmit iraéxs | nnTosmed ob cvpmil pMicT aencHol Mack.

ASSESSMENT OF THE STATE OF VEGETATIVE COVER
USING THE «SICH-1» SATELLITE DATA

The technique for assessing the state of vegetative cover was refined with the use of the data from the
First Ukrainian satellite «Sich-ls obtained in the surveys performed by the MSU-3 instrument, Computerized
geometric and radiemetric correction of the images was done,
The staie of vopetative cover was assessed by calculating the normalized vegeiation index;
NDV| = (NIR - VIS)/(NIR + VIS),

where NIE and VIS are the intemsities of the reflecied selar radiation in the 0.8—1.0 gm and 0.55—LT um
bands, respectively,

A model was constructed for the Image daia processing, and then it was osed to derive the NDVI for
every image pixel,

When Fig, 11 45 comparad with topographic data and with the data of ground-based assessment, it is
apparcnt that the resulis obtained describe satisfactorily the state of vegelative cover. Red-colourcd amcas are
completely harren of vegetation, These are sands, gearries, urban agglomerations, The green-colonred areas
are Forests, pastures, fields of winter wheat and other crope, they cover from T0 o 1000 %, oF the sorface, Tha
arezs of pink and yellow cover from I0—I15 fo 70 % of the durface.

The exient 1o which the ferresirial surface is covered by verdure, together wilth on-site  1est
measurements, can be used for the remete-sensing asscssment of such important characleristkes as lhe
vepetation index, leaf index, and specific capacity of green mass,

e e



_ KOCMIYHI 3HIMKH
PAROHY YOPHOBWIBCBKO[ AEC

Ha pac. |2 nokazano Aea GparenTs xocuivin: SamTososassimy zeivein pafiony Yopuobnmcerar AEC,
TEL 3POGNEN0 10 TA nicng aeapil. 3eiv oxonaroote repuropin 25%30 k. ag nigeMaenna indopuaniinmg
MOKNHBOCTER 3HIMKIR Mposcleno cinTes sofpu=enn, gkl Gyan oaepxasi & OKPEMUY 30HAX COCKTRY. Ta MOIANHG
B YMOBHAX EOALOPAX, JICTARTCHHS WHX JBOX IHIMEIR BANBIND, mo safnositiimi aMism BiDiHJuSOTRCS BA
TEPMTORI, salmaTol 00 asapii ciawmoonxymerypavi. Tlican aeapii sosia nepersopmascs ¥ NepLsom, kot
FPOLTE TRIE SHNCTOR POCAHERICTH. HRmO A0 Apapi Cinsrocnyrigis SArA=IanM RK MOI6iKE OodiE. To e
AR MEXD DOAIR BXE HC MOMHA EMSHAUWTH. Yea TepeTopia wac onsaxosi dotorod, Ha micisasapiiteosy
IMIMKY BEIHD | MlCOE, AE pic COCHORW JIKC, SKHA BHACTIOOR ABAPI OTDMMAB MARCHMAIBN 034 BT P -
HIDBEHEA, 33MMHYE T8 Gye saxopomchdi. Baams pagicaxtearora zalpyimesns Ma iwmi s PR EOCTL
Bramepeust Mab MicLe, ane BisyaThHo He moke Gytv smasmancand. s ouiekn domo pRAMEY BoTpiiEi Glibm
Hagiie 32C00 GOCTIRCHR, HiE AROICHKE 0K

SPACE IMAGES OF THE CHERNOBYL
NUCLEAR POWER PLANT REGION

Figure 12 shows two fragments of maltispectral images of the Chernobyl nuclear power plant region made
before and afler the accident. The resulling pictures were synthesized from images obtained in different spectral
bands; they arc presented in arblirary colours. Comparison beiween these iwo images reveals that the most
conspicuous changes are scem in the area which was occupled by crops before the accident and evolved inio
fallow lands covered with grass. While the agriculiural lands looked as 4 mosaic of fields before the accident,
no boundaries between the fields can be distinguished after it All the sres has the same hus,

The post-accident image shows the site where a pine forest took a very large radiation doss, perished,
and was buricd. Undoubtedly the radicactive contamination affected other vegetation species as well, but this
effect cannot be visually recognized. To estimate it, a technigee more reliable than the human eye is necessary.
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JOHA BILUTHBY ABAPII HA YOPHOBM/ILCEKIHA AEC.
JAHJLIADT TA CYYACHA POCTTHHHICTD

LZONE AFFECTED BY THE CHERNOBYL ACCIDENT,
LANDSCAPES AND PRESENT-DAY VEGETATION

L acron ficw Hammuni nicen
Canilcrous fores Fillled-up ground
HyGoun- rpafoni ficw e pscmvia

hak and hornbeam forest - Long-Eallow knd
Ocnkono-Gepeace nicu Mven

Agpen and birch forest eacows

Boaa ATTHILIE HOOH
Warer AEMCENDSES

MicTa, cena
Towns, villages

Maciiieal 1: 300
Seale 1-30000

(T MM S0 T S EARCHH AT MY ETACIE TP GG KO siTHOr D
urivua SPOT pim 2308 19935
Result of clasihication of the multispectral SPOT simage
afl 23 Augusl | 995




KITACHPIKALILA JIAHIIIADTIB
3A JOMNOMOINoK KOCMIMHOTO 3HIMEA

Ha pac. 13 wansaeni pesyneratn wmacedicanii dparserta reparopil sows enanmey asapi wa Yopwso-
Braechsii AEC 5a parmsn Sararocnextpanksoro kocMivioro sniska SPOT sin 23 cepnna 1995 p. HeoBximicrs
NpORCAEHR i€l Kaacndikauil obyMOBAICCTHCA THM, 10 J00PAMENHA B ORPEMHX CDCETPEX TA H3 CHHTEIORAHOMY
Silisky TepwTopli I03EOASETH EIIYANMNO BHILAMTH Aume UoTHPpR NPMPOAEMX JasawadTe  pasomy. Taw
BILIEHHA EXONONUARY 38809 Weoro weacctarien, s Ginsm gpituoro posmoginy sannmadimie Gvaa nposeacha
KIaCianin CHATEIONARMNG 3060aMEHNE 3 BMKOPHCTARHSM ANAPaTy Kaacadikanii 3 vanudHaAM, % IONOMOrDR
nporpasit ERDAS IMAGINE. O6'cetst mapuanes ofspanuck 3 Retathnol Kaprn pociEHROCTI pafody, SEa
cTecpeid crinpodiTmmeamy lacrwryty reorpadit HAH Vepaionn (Maswauve ta e, 1992). B peavasrari Gyao
ERILICHD Jeis'dTh NPHPOIHAX AasgmapTie T8 YTOUHCH] MOexD oEpoMAx 3 dHx. Jokpema fvan sinokpemaeni
QOPHOMARXOBL JicH BiY iHmwx sraie amctsemx aics. Ha cxin siz craskn-oxonopsyeada golipe seoMo, ae
AHCTAHE JICH. DOEEEYAH BAMiEETE cocHopl. Leoro Hemas Ha enxiguid kapri pocoussocti, Ane B minosy s
Kiacpdikauia ToIBCASE BMILIATH MCHIE BiIMIHHOCTER SanmuradTy, W% 0e nOE23sH0 H3 pEXipis gapri
pocanusocTi, ToMmy npr eRdopi Micuk POOTAWEYEIMHA TOUDOK COOCTEPCMCHMMY BAKOQACTORYRAMICE Rapra
PHOIHHHOCTL T4 BPaxOBYEEANCE JaBi npoecacHol kascwdiceui, Kpim Toro, avanis sascndueosisomg 3HiMed
MOK23VE, M0 TAKHM OLIAT0M HEMORUTHAD BHABATH BLAHE TEXHOTCHHEX POIIOHYEIDE Hi POCANHEICTE. 3 WK
sEToK Ova poapeficHa COCUiAIbHE METOIHER,

CLASSIFICATION OF LANDSCAPES
WITH THE USE OF SPACE IMAGES

Figure 13 shows the classificalion resulls for the landscapes around the Chernobyl nuclear power plant.
The classification is based on a muolispeciral SPOT image acguired on 23 August 1995, The description of the
synthesized image is given in the commentary to the previous figure. This classification became a necessity,
singce only four natural landscapes can be visually discriminated in the region. This is insufficient for ccological
parposes. For a more defailed discrimination of landscapes, the classification of the synthesized picture was
made using a software for the classification with tmining such as ERDAS IMAGINE programme. The objects
for training were selected from the detailed vegetation map of the region compiled by the staff of the Institute
of Geography, National Academy of Sciences of Ukraine {Davydchuk et al., 1992).

As 4 resull, nide natural landscapes were distinguished, and the boundarics of some of them were defined
more accurately, In particilar, the black-alder foresis were separated from other kinds of deciduous foresis.One
can readily see how coniferons foresis 1o the cast of the cosling pond are replaced here and there by deciduous
GRS,



CXEMA PAIIOEKOMOTTYHOTO CTAHOBMILIA 30HHA
BJIMBY ABAPII HA YOPHOBWIILCBKIH AEC

FaneRAOCTI MiX COSKTPLILHMME SCKPABOCTAME P{SHMX BAOIR POCAMHHOCTI T BMicToM — Cs ¥ TPYHT Gy
BHEGPACTAN Ang nodYR0ORH cxeMd 3abpyvascuMs [pyviTiE TORCHKAMTAME B a0 smaney aespil wa YAEC (pmc
i4), Cxema nodviobala 3 pEIvasTaTasn  aWanty firrerpaaessd ol toxceeawtis (1986—[989 pp. wa
CNEKTPANBHT ACEpaBocTi pocnuusocTs. OnTHYHI BAGCTHBOCTI POCAHHHOCT] BENMIDHIBRAACE HA GaraTnioHThEDMY
EOCMiMHOMY 3HiMKY 3 CynyTHRka «Pecypoe, spofinesom 27 annns 1989 po HadiGiasmed 30 miomeso 1a
[HTCMCHBHICTIO MakCHMyM 3abpyascHns pratamosasnil y padiosi YAEC. Bia mboro TarmyThes TPH Makcnyymn
ACPUEMD MOPAAKY, W0 CEARREMTHCA 3 AONATEAHE MiHMYMIE Ta MIKCHHYVHID BMICTY PLIOMYETIIN, poa-
THHIVEANHS KUK EORTPOTOCTECE pertbohoM, Makcumys aa mingers mn YAEC abiracrwvin 3 slaomis mpIcmais
cAinos asapil, [NEUNeHER BMICT PRinHYEIDD XIPAKTCPHAR OO0 J0AnH Bafblabuisy Yok, 1708 MiaHidHHy
OKOANIE TICOBMY MACHBEE T4 N2 A0KAJBHAX NANENLEH: penbedy. 3HnmcHAa EMicTy paTioHVEIiNE xapakTepHe
ATH MHEICHHHX CXILTE BODOTLAE TA RINAERHIY OEGARNLE ACOBIX MACHBIB, DAF BEANEMX A0KEILHHE DOHBEEHE
peasey.

Magcwayu alpynrcsns, sewi ifimersea 3 poamsoio po [pem'sm., xapacteprayeThes TVXC BYIREWM
iHTEPRANOM EOAMEAHE EMICTY il sofiyri, uepes miacytHicts fap'epie wi  WaExy PAOHVKCIONR,  AF
MEPEHOCATRCE BITPOM. 3AXOROMIpEOCT NPOCTOPORAIY POABOALTY PATOHYENNR, SKi CIOCTEPIrOMOTLES WA Cxani,
ABIAINTRCE 3 THMN, 0 SHERISHT 31 AAMaME uajeurny gocaipxess. Le ninTaepazeve pocToRipHiche noby aopanol
CHEMIL

Taxl coesm moxss nolYIYRATH 108 pafodis, NPUACTANX 10 (HIEAX BCOMEARX MPOMICTONAX WCHTENE, HEI
BILIMEAEITH HA BKONOMSHRE CTAH HEBEGTIMHBNG CEPEIORMLEA,

DIAGRAM OF RADIOACTIVE ECOLOGICAL SITUATION
IN THE ZONE AFFECTED BY THE CHERNOBYL ACCIDENT

Relationship between speciral brighiness of different kinds of plants and the Cs-137 contenl in the soil
were used to compile the diagram (Fig. 14) of toxic soil contamination around the Chernobyl scoident rone.
The diagram is based on the analysis of integrated effect of toxicanis (1986—1989) on spectral vegetation
brightness. The optical properties of plants were measured from the multiband «Resurss image (27 July 1989).
The contamination is the heaviest as to the area affected and intensity in the vicinity of the Chernobyl nuclear
power plant. Three firsi-order maxima sireich from here, they are composed of local minim: and maxima of
radionuclide content, their disposition being controlled by landforms.

The maximum to the south of the Chernobyl nuclear pewer plant coincides with the southern plume of
the accident. Higher radionoclide content is tvpical for the plains of the largest rivers. for the northern skirts
of foresi tricis, and for local eeliel elevations, The radionuclide content decreases commanly on the southern
slopes of watersheds and southern skirs of forest tracts, on large local lowlands.

The contamination masimum, which coincides with the Prypiat plain, is characterized by a narrow range
of Cs-137 conlent variations probably due 1o the absence of barriers an the way of radionuclides carried by
winds, The sparial radienociide disiribution patterns present in the diagram coincide with those found From
ground-based measuremenis.



CXEMA PAJIIOEKO/IOTTYHOTO CTAHOBHLIA 30HH BIIMBY ABAPII
HA YOPHOBWILCEKIN AEC

DIAGRAM OF RADIOACTIVE ECOLOGICAL SITUATION IN THE ZONE AFFECTED
BY THE CHERNOBYL ACCIDENT

Mic
Fore=st

PRAEMAR KomTom
[ate horder g

M ewca 3k oMK
M-k zone limiis

Wone

TMoka3sHWE IHTETPATEHOTD BILTHEY
TOKCHKAHTIB HA POCTHHHICTE (¥
Danax) Ta slOnoBLIHWT BMiCT
panionyrrigie v rpyeT (Kn/kml)
Index of integrated toxicant effect on
the vegetation (in magnitudes) and
corresponding radionuclide content in
the soil (Ci/km2)

A Ganis - piwes [20

magnimde & - froon 120 and more

T Ganie - alo 50 80 120
magnituds 7 - from 30 10 130

& Sauin - alg 40 go 30
miagmitde & - Croan &) o 50

5 Ganis - siz M a0 40
magnimsde 3 - from W oo ddb

4 Gamn - wig XM no M
magnitude 4 - from 240 o M)
Y daanm - pix 1O go 20
muagnilucle 3 - from 10 to 30

1 Ganm - mla 5 mo 10
magnibude 2 - from 5 w10

| Gn - HHsEye 5
magniiide 1 - from 5 and lower

Slacurrad |2
Soale 1:2MW0400

IHiMor 1 cyyTames «Peoypos 2707 1949 o,
Image acquered from the «Resurss saiellite on 27 July 1950

Prc. 14 Fig. 14



CXEMA POZMIIHEHHA TEOHHAMIYHHX BYIIB
I MPOMHCTOBHX CKYTTHEHE BYTJTEBOJIHIE
B AJOBO-HYHOPHOMOPCHKOMY FEI'TDHI
(3A PE3YJIBTATAMH AEINH®PYBAHHA KOCMO3IHIMKIB
3 KA »CI4-1» B ONITHYHOMY TIAITA3ZOHI, MCY-C)

DIAGRAM OF THE LOCALIZATION OF THE GEODYNAMIC NODES
AND COMMERCIAL HYDROCARBON ACCUMULATIONS
IN THE SEA-OF-AZOY REGION
(ACCORDING TO THE DECODING OF THE SICH-1 IMAGES IN THE OPTICAL RANGE,
THE MSU-S EQUIPMENT)
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MOMIYKH HA®TOTAZOBUX [MTOKIIAIB 3 BUKOPUCTAHHAM
KOCMIMHOI IH®OPMALLI

Barpserin @AKTIONPORIABKE CTRYKTYP (reogmmasmivmmx pyanisl Ha AsoBceroMy TR lopmomy sopax
EHEOHAHD 33 CynyTHHEORORY [RPOpMaien, ajepranon & pizmx gigmasonax 2 KA «Cike le. Banincans crpyeryp
APOBLIEHO 3 BHEOPHCTAHEAM KOMAJekcY reoiEawkauifinex osHax pocnipeyeaunx of'exrin. Ozcpsani aasl
STAHOBASTS BAYKODHI | NPAKTHUHNA IRTEPEC — BCTAHOBAEHE JIROHOMIPHICTE POAMIICHER CEYITYEHD HyTACE-
shin 8 Aspso-Yopmomopeekowmy periosl. Boi pinomi TVT nposucaoni CRYNNEHHS BYTICEONHIE 0pocTopamo
nob wiani 3 quooiaonposiaMaMK CTPYETYpaMi airecdepn (poaosmumt Conigmncexe, Wisiara, Dlropmose, dxan-
xoackee, Crpineoee, [Mina. Kepuenciee, KMonracee, [pnbepesxne ma in) (puc, LS50, TTpn ubowy BRNENCHA Copis
DEPCHEETHEMAY CTPYETYR, HE 0xonncuny dafrorasonomyxcsnsn pofioriMd, & SkuMi MOKYTE OYTH moR'S21ui
OpIMACAOBE ckynueHnd pyTAcRoanie. B usomy paiionl IR0k npoMmCnoBRX CRyRNeHb BYTACBOIHIR 3 TeOIR-
BV UMMM BY3AEMM MOCHTS 3AKOHOSGPHNE XAPAKTED, WO N0IS0TIE BRARATH CTYMIRE DUIHKR DCPCHCKTHEHOCT]
BRABICHAY MPOTAOICBAERY 08 CKTIR ACCTATHLO BHCOKMM. TYT He POIrMNIACTHEA POAMIMEHHS ACPCNCETHEHAX
ofckrip, Do we € npeIMeToM coeujameHoro akedenHs. Bizasawamo anme, mo wixaei Ol CETH EHERACHD B
patiorax Kepucwcnkoi nporoks, Npukepuencioro weasgy Hopuoro Mops, 3axianol STRAN ARCHCHEOND MUpH
i misdigwo-3axizaone wenkpy Yopsoro mops (¢ pattoni pososmm [uigra | FosiiwsEciRoro) .

Busiwnckns reoananasidiny syaais 34 sarcpiasamn KA «Ciu-l1» cnpomyerscs i € GL1bm ACCTORIPHM
WCIA JNCTOCYRAHNH  METONIE  KoMn oTeEpn, orrnko-ercETposnoi 1 oronatopatopao olpodEn  BXLIHIN
soppamenn {pec. 16},

F5'930€ QUIRIIOrEOAMMAMIMNKME NPOUCCE 3 POATOMEHME CTPYRTYpasn (8 Dlapumift Mipi 3 recamaaMiammMm
BVLLAMM, B MCHIIE — 3 OKPEMEMHM POIPMBHHMA NOPYILEHHAMH] B ASOB-OPHOMOPCHEOMY PUrkiHl BOCEHCHO
OPOCTEXYETRCY HA MATCDPIAIAX TENJORO KoCMiuHOi 3A0MEN | pRookodacToTHol riaposoxsuil, Ha aterpamax,
sgepxanny lacTuryToM Giosordl nisgcsanx sopin HAH Yepaims, E0cBHEHD NPOCTURYETRUN S8°430K TAE080T0
IHCEPEAd 3 POSPHEMMM MIODYIIEHHAM, 9KC BEPAECHE BHCTYNOM B3 wmopcbkowy ami. [lpuseprac yesary daxt
BV IRKOH AOKATISRIET MI0HOND oARENYs, BOM0 MAHKE [1CANEHE BCPTAKAALHICTE, MK 0OYMOKTHL MARHOS IR =hir
IEEPETE 3 MEPXHLOW YaCTHMOR shakcmye, TOOTO 3 ALTEHKOK AccardcHER Moposkol nosepani. Ua efcrasusa
COpPHAE BHKOPHETANMID TETUIOEDT KOCMiMHO! AR0MEN LIS NOMYEIS POODEHM BYCAEBAIHIN. Tennopl AHOMLTIH, W0
DOPMYETHCH 38 PAXYHOE ULOM sfakenys HA MODCHKIH NOBCPXA], BANOBITAE B MULINI NOSWOI FA30B0TD DKCPL,

Ha pec. 16 madbpesm nodsaveni 30MA BRX0TY a3y, K BRARACHD mazemuminn sacofasm i Gyan ningai
pasime, B basmocti ewmameis mows 35rARTRCE 3 JIASHEAMH TI30SHX noAEdle, NPOrHOSORIENNK 33
poapeieeer METOIHEORD,
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PROSPECTING OF OIL AND GAS DEPOSITS
USING SPACE INFORMATION

Fluid-conductive structures (geodynamic nodes) in the Sea of Azov and the Black Sea were sindied nsing
the space information obtained in different speciral ringes from the «Sich-T1s saicllile. The structures wens
distinguished through the combination of geclogical features of 1he objects investipated. The data ebtained are
of scientific and practical interest — the distribation patiern of hydrocarbon accumulations in the Azev— Black -
Sca region was identified. All the commercial hydrocarbon accumulations known here are aseociated with the
Nuid-conductive structures of the lithosphere (the Holitsynske, Shmidia, Shiormove, Dzhankaeiske, Strilkove,
P. Kerchenske, Zhovineve, Pryberezhne formations, ete.}d (Fig. 15). A serics of promising structures which have
. mot yet been embraced by oil and gas prospecting and which may be asseclated with commercial hydrocarbon
accumulations were found. In ihis region the relation between commercial hydrocarbon accumulations and
geodynamic nodes s of natural character, and this menps that the progrosticated deposits may be regarded as
highly promising. The lecalization of poiential objects is ool discusscd here, it is o subject for a scparate study.
We wish to mention only that inleresting objocts were located in the region of the Kerch Strait, the Kerch shelf
of the Black Sea, the western part of the Sca of Azov, and the northwest shelf of the Black Sea (in the vicinity
of the Shmidis and Holitsynske formations).

The identification of geodynamic nodes by means of the «Sich-1s data is Smpler and more reliable when
metheds of compuicr, eleciron-oplics, and pholographic processing are applicd o initial images (Fig. 160,

The association of fAuid-peedynamic processes with Faall structures (generally with geodvnamic nodes
and, in particular, with certain rupture dislocations) in the Arov—Black-Sea region is distinetly traced in the
data fram the IR space survey in the thermal range and high-frequency hydrolocation, The diagrams obtained
by the Institete of Biology of Southern Seas, National Academy of Sciences of Ukraine, clearly show that gas
sourcas are associated with rupture dislocations in the form of ridges on the sea floor. Inlcrestingly, a gas
splumes has a narrow localization and is almost vertical, so that the source coincides in projection with the
upper part of the «plumes, i.e., with the site where the «plumes reaches the sea sarface. This peculiarity makes
the IR thermal space survey very useful in prospecting hyvdrocarbon accumulations. The thermal anomaly
formed by such a eplume » on the sea surface corresponds to the gas source location in a view in plan,

The numbers in Fig. 16 mark the gas cgress zones found earlier by ground-based prospecting facilities.
I oeosi cases they ceincide with the gas accumulation areas predicled wsing the fechnigue described here,

e



CXEMATHYHA KAFTA ¥YCTATEHHX TTOJTIBE TEMITEPATYPH
MOPCBEKO! MOBEPXHI
(3A T9-3HIMEAMHM CYII¥THHEA NOAA BLT 10, 11 TA 15.06.1993 p.)
I POSMILLEHHA ITPOAYKTUBHHMX HADTOTASOBHX MOKIALIB
HA IIEIbBS®] HOPHOIO MOPH
DIAGRAMMATIC MAFP OF STABELE TEMPERATURE FIELDS
ON THE SEA SURFACE
(FROM INFRARED NOAA IMAGES, 10, 11 AND 15 JUNE 1993) RELATED
TO THE LOCALIZATION OF COMMERCIAL OIL AND GAS DEPOSITS
IN THE BLAC SEA SHELF
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TesmnepaTypa nopepxHi Surface temperature
<13 146 15.7 16.4 167 T,AC

EE
A [MpoMmcnoE CEyvienng pvaenEHin
‘o Comimerckal vdmcarbon accumuolations
Binomi razoni poaoEd L
| - Toxieckxe, 2 - [MisseHAo- Fogimicske, 3 - Iwiara,
4 - Opecere, 5 - ropsone, 6 - Kpumceke, 7 - Apranreasckre
Wezll-known gas pools:
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YACTHUHA 11

Bojorocnonapceki
Ta BOJOOXOPOHHI 3anadi

PART 11

Water supply
and water protection
problems



POJIbE KOCMIYHOT IHPOPMALLIT
Y BUPILUEHHI BONOTOCTIONAPCEKMX
[ BOMOOXOPOHHHMX 3ABIAHB

Mepmw sa see weolxinno a'scysati, aki TOMATHYRE ABOANNA BOAOKOPHCTY BAHHE, EO MAKITH NPAKTRHY
HIIMICTL 475 MOTEHUIHBOM0 KOpRCTYRaMd, MowyTh GyTi poan’ssioni 30 gomosoros socsiweon imdopmanii. Ha
ocHomi ngceiny, wo Gye naRonmueddi B Wi raaysi, chopMyUOEMO JcEK] 3 HEX OUIMKA CROIOTO-CARITAPHETO
CTAHY BOOHOMO COPEAOEMULY, BWARICHEE MICLE BHXOZY CHYSME w0 (TOYKOBRX T4  JHQVIHHE AFECPen
3ABPYAHCHAA) | KONTPOAL POANOBCIGTECHNSE 30BECE RO BOADHMATILY ] BAANAHCHAN 308 LETIHHE  BOZ0fMMALL
EOHTROML Tenaorore Ja0pynAenns soaolsmng iNncHTapRsALe TH KONTPONE FApOTeXHivRo) mepesi sanmmn
p- lwinpo & pafioni BoRMENK BRCEREHEX NYMKTIE; ADCAUTECIIR NPOLECEs cposii Ta afpasil, acysis ra nepepolxi
feperin, AEYMVENCIAHES BITETANEHE W Qi JOHIMIKR nepeEhopynanna GIATH0K  pYORs pivok | obwiramn,
OCYIICHHSE T anfomoiiesig PYCAR SANMEEN BMIHANCIEHS ZHNAMIEN TAHNCMHE CHIFY, IENED FREHIL AL0F0CTany
| BHAHASMCHAS poImipin HeSAMCPIaHYO NeRCpKAl B3IH BHIHIUCHHA FRIAnUb NITTONACHAA Nl wac nasogxy;
EMIMCHEY Gepenonol WAL T piRiS 3300BHCRIE BOEOEMULL OWIBED CTAHY HEPECTHANE T8 TMPOLyETHEHCCOT
BOSOTIN; OUIHKS SRboIncIciiiE BOANK PAROHID SPOMYEIHONG SCMIEpOhCTRL.

Croeuiansess ofpolks xocMivHRE 3HIMKDD I0dBOnfe oovpsaTin kLnees eraip indopsawil. Coextpainms
CEALY BiadHTOrC CRITAA BH3HAMACTECY PORCIAHEAM HE MIHCPRIRHIR Z3EWMC, NOCINEAHHSM  Eaopodinos-a
EITORAANETOHY T POSMHHEHUKD OPTAHIMHOW PCOORRBEON | MOCTEHRHHAM Ta EoMOMHIIIHEY POSCOSHEEM HE
Moagkyiaax sogn. Mo Uy ZaHHx MO¥HD BHIHAYRTH NPOCTOPcEY IWHAMIKY SHATHNY F40pVAHCHB BMiHERLTEHHMA
T OPrAHIYHAME JEBHCHMM, AHEBATH 30HH IHTEHCHEWOID UBITIHHA ITOLMAHKTOHY, HAHCCTH TROHHLED 308
pepepoben Geperopod Aini, nepedopmyesian obMiane Ta i

THE IMPORTANCE OF SPACE INFORMATION IN SOLVING
WATER SUPPLY AND WATER PROTECTION PROBLEMS

Space information can be successfully psed for selving wirous problems in waler supply services and in
water prodection. Some of these probloms are the assessment of ecalogical and ganitiry stale of the aguatic
medium; detection of sewer oulleét sites (spof and scaltered pollution sources) and moniloring of the spreading
of suspended matter through reservoirs; location of the zones of algal bloom; monitorng of the thermal pollution
of reservoirs; inveniory and control of hydraulic works in the Dnipro floodplain near large setilements: waich
on the crosion and abragion processes, displocement and (ransformation of bonks, sccumulation of bottom
sediments: study of the dynamics of river-bed and shoal transformations, draining and swamping of flondplains;
study of the snow mell dvnamics, determinadion of freeze-ap boundaries and areas of ice-Free waler surface:
determination of Mooding boundaries; determination of bank line and filling level of reservedrs: azsessment of
spawning-ground conditions and reservoir prodectivity: assessment of the provision of irmigation agriculjure
repricns with waler,

=,



BUABITEHHA JUKEPEI 3ABPYIIHEHB BOJTHHX OBE€KTIB

o wacaa occAchAwyx gmcpod 3a0pVAHCHE BOOHOTD CCPCOOBHINA BiHOCHTH RAKHIH OURCHEY COOQRY
NPOMACTIOEEX | EOMYRAABHO-DODYTOEHX CTOKR, CiAbCHKOMMTMOZEpChED | JpeHaxal Crokl, TRAHCOOPTHE Cya-
HOMAAICTD, Faporexsiuni poborn BysisavoTeo & npulcpcaHif 308, HaMue rpyaTY, NoraubacHHs ARad T3 iH.
Indupsanis npe KoHUSHTPANIED | NPoCTOPOEMA PU3nogin 3abpyoHesr ¥ BOIHOMY COPCAOBNIE CTARCENET
SHAMHAR TGS 478 CAYED BOICOXOpOHM, BOTOEDPHCTYELHHA Td cRcnAyatauil sogocxoswmns. Ha poec 17
HABSACHD KoM oOTepuzopane d3olpaxcads gingaxs Kasieckkom sogocxossma B osesxax s Kucei nicas
enacwicanii animea 3 ponomorow pporpadi ERDAS IMAGINE » pesemi KOBTPOALOSANOMD HBYIHAL
Buachinox mamudina nporpama astomareyno sabipac maiGirsm sianosammi vM0BaM SABIAHES KPETCRIA 3 THE,
oo peamzopasi 8 ERDAS IMAGINE. Tichs sassassn mikcean sobpascysHs 34 J000MOMOHN  EMPiRLARHOTS
Npasutd pealiMBdEOTeCH ¥ BIINOBIAHOCTI 3 piedcs 300pYIHCHHY WA ENach, We BARIZESOTRCH rpasauisMme
SCKPAEOCTI, | ANE 3pYYHOCT TM MpMCecssoThCS Pisel soasopst. [lpr ueosy xommeopn pHOpaml TAEMM SiHces, 110
HARDLIBoiH ackpagocti sofipaxcand, a4 orxe | HaBDLLWiH KoMUeHTPAWD 3a0pVONERs, BUMOBIEAC UCPBOHIT
Ko, @ pasl xoRuenTpania 3afpyancHL IMCHIMYCTLCR ¥ BMANGHAROCT & 3viAoon :bapeicHEs posHol noRepxid
iImxana EosOpy Haecacea Ha pucyuey). Ha pec. 18 napeseno sofipakcens pinanxs Juinpa, sxe cramesorans
i3 TPHOX CHEETPAIRHMX KAHAAIE koomidiore amimka. Ha sivey zoBpamena minmaxa [einpa n pasori
M, Janopixas, asimok cymyramxa «Landsal TMs pin 20 mumes 1991 p. Ha sobpaxewi witeo sHaHO
E3RANIZoRIEI Dxcpeia Se0pYaHCEL, NOoMISCHD HA MATOHEY CTPIKOE:,

LOCATING WATER POLLUTION S50URCES

The major sources of water pollaticn are the industrial and municipal sewage, agriculiural and drainage
runoff, iransport shipping, bydravlle engineering (copsiruction in coasial zones, hydraulic filling of greund,
dredging), ele, Information about the concentration and distribution of pollutants in the aguatic medium i3 of
comsicerable interest for waler protection services, waler supply management, and reservoir munlesance.

Figure 17 presents a compuier-processed image of an arei in the Kaniv storage reservoir within the Kyiv
boundaries afier the image classification wsing the ERDAS IMAGINE programme in the controlled training
modi.

The picture of a part of the Dinipro in the vicinily of Zaporizhia shown in Fig, |8 was synthesized from
space images produced in thres spectral bands {a alandsat Te image of 20 July 1990). Sewered pollution
souirces can be clearly recopmized in the piciure, they are marked by arrows,



POIMOILN ZABPY/ITHEHL B P. JIHITTPO ¥ 30HI M. KHEBRA

FOLLUTION FPATTERN FOR THE DNIPRO RIVER
WITHIN THE ZONE AROUND KYIV
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JOHA BUTOKY CTIMHWX BOJ B P. THITIPO
¥ PAHOHI M. JAMTOPLAKH

SEVER OUTLET ZONES IN THE DNIPRO
IN THE VICINITY OF ZAPORIZHIA
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PO3MNOJLT TEMITIEPATYPH HA ITOBEPXHI
BOAOHMH-OXOJ0AKYBAYA HOPHOBHIECEKOI AEC
(16.04.1984 p.)

TEMPERATURE DISTRIBUTION OVER THE SURFACE
OF THE CHERNORYL NPP COOLING POND
(16 APRIL 1984)
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POZIMOLT TEMITEPATYPH HA MOBEPXHI BOIOHMH-0OXONOLKYBAYA
HOPHOBHJIBCLEOI AEC (27.05.1988 p.)

TEMPERATURE DISTRIBUTION OVER THE SURFACE OF THE CHERNOBYL
NPP COOLING POND (27 MAY 1985)
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KOHTPOJIb PO3IOBCHOILKEHHA TEIINOBOTO 3ABPYIHEHHA
MO BOJIHIA NMOBEPXHI

Tennoee safpyNACHAS BOOHOMG CEPCAORALEL BWILE  SONYVCTHMMY HOPMATHBHMX MOKAZNUKIE (CTOTHO
TOFpUYE exonorivenil craR BonHEX ofeXTiE | @wicte noow. lndopManis npn NpOCTOPOBE POSMOBCHNIEEHHY
TENADINE 335pYIHEHE N0 BOXHIA NOBEPXHI, PO TEPMOTHHAMIMN BPOWEEH, WEI NPOXOIATE B NOBCPXMCRNY WRPAX
RCAMKAE BOaHax 0 ceTis YEPIiAn, CTAR0OBRTD BEANKONA NPOKTRMHAR iHTEPEC ANS CAHITIPHRO-EKONOTINN0T OLIHEHN
CTAHY BUAOEM, @ TAKOR CTAE BREKJKYHO BAXAHBOK npe poapodui HOMDOXOPOHHMN 33X0SIN, HANPABNEHAX HI
KoMneRcanio Hactiakip Tennosoro sadpyawcwun. Ona ebexrennocti saxoais, axi pospobaswoTece, Heobzinno
JaBeanewnTd ONEpaTHBRE ofepminua wici indopmauii. Ha puc, 19 § puc, 20 maseseni Tenaori KOCsivEi 35iMEH
(mignaaos B=—12 mem), eogofimB-oxoaoaEyeauad “lopHobnasceEoi AEC, oncpmawi 13 DonosMorio WocTOrd
KaH&TY Ckanyoani amaparypu cynyTHuka slandsat The 16 knirim 1984 p. i 29 vpaona 1988 p. Byna nponrcacna
iaackbikania Z00paXscHy 33 IPABAMGGMA EREPTETHOHCT SCKAROCTI, NPONOPLARGT pAaiauiauin TemrepaTypi
pOTHGI noRcpEHi, TIpH Wsosy YCpROMNA K0P EINoRinac aadBissmm SRAUCHHTM TOBCHEHERDT TEMICHATY D,
ciHilE — Haliemmsy, Ha 3RiMKax BiaTROpOEThCS BAACTHENE BEOADHMAM-DXONOIAYRALEN TRICTOPOERA RPOIMOLL
TesnepaTyp. Mo sipi pyiy BOaM 8i0 KARANIEORIA0TD CEMAY OO BOOD3ACORY TEMNCPATY [E mUKYIRDOl RoaM 33
PUXVHIE TPHPOTEGID OXOI0TECHES NOCTYIIORO SHIEVETRCA, | S00GRCHH FODHD TIOBEPXHI HA aHIMEY Balyveas
BCC DB xoa0THRX RiATIAEIE, Haneacri amiMer B 10CTatHin MIpi A0RE0ANKITE CYONTH NP0 e K THBHICTE PohnTn
BOSOA WIH-OXOMOIEYEING, 4 TAKOE JAKTh MOEIREICTS ouineTh cHeprermany noTvasicrs AEC, Oxpim Tom, ua
FHIMIIXE MOREA NOMITHTH, WO HE OpRASTAKYIR 30 soaoiya ginawui p. [pen' aTe TEMOCPaTYRa BOON BAMNA, Hi%
Ha iAdHE acaneax, e mosna moacanrs masemicrio dinsTpauiians npouscis 8 posnodineain gasdi, EHacainog
MO TEMAS WOHA 13 pOI0AME-DXOA0IAYBaME npocoNyeThen weped amby B [Tpirn s,

MONITORING OF THERMAL POLLUTION SPREADING
OVER WATER SURFACE

Thermal pollution of the aguatic medium beyond permissible standards sabstantially deteriorates
ceological conditions of water obpects and the guality of water, Informaton abowt the spreading of thermal
pollution over (he water surface, aboul thermedynamic processes occorring in the surface layers of large watcr
ohjecis in Ukraine is of greal practical impariance for assessing the sanitary and ecological state of the basins
and for the development of enviconmental preventive measures which would minimize thermal pollution effects.
Figures 19 and 20 show thermal IR space images Gin the 8—12 um fange) of the cooling pond near the
Chermebyl nuclear power plant, the images were acguired in the sixth band of the «Landsat TM» scanner on
6 April 1984 and 27 May 1988, The image classification was performed by the brighiness grading which is
proportional 1o water surface radiation temperaiure, In this case the red colour is attributed o the highest water
surface (emperature, and dark blue corresponds o the lowest one, The images reproduce a spatial temperature
paliern inherent io conling ponds. As the water moves from sewer discharge o waler infake, the lemperatore
of drculating water is gradually decreasing as a result of natural cooling and the piclure of watler surface pains
cooler hues, The images enable us o draw reasonable conclusiony about the effidency of the cooling pond and
allow the assessment of the plant phwer,

In addition, one can sce in the images that the water femperafure on the section of the Prypiat River
adjacent to the cooling pond is higher than on other sections. This may be explained by scepage processes in
the separating dam resulting in the leakage of warm water from the cooling pond fo fhe Prypiat
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BIOTHIMKALLIAHA OIITHKA SKOCTI BOOHA
3A CTAHOM BOIHHMX POCITIMHHUX JTAHALNADPTHHUX KOMIUTEKCIB

JAPOCTARMED VACTHHA MUTKOVOAHAX BlauHox (Aitopani) niamwecnrecs A0 BasAHEMX iwdopsauifmes 50
ENIHHY CROTOMEIR. [0 4NCan oCTAHHIE HANERATL npricpexud S0Hd HI Mesl posalry Oeper—eogoisag, MM
piuok (pika—eogocxosume, pika—mope). LU som, 3 oaworo Goky, HAZERATE 10 4RCHE HARDIIRW EpuTHN;
MARHOK 3 TOUEM 30pY MOBIUTHBOCTI NONPWEHHS EXaroiar0l | camiTapro=eniestoanm Hol cHTyaull 8 perioui
AALRERAS. 3 apyroro Goky, wi somn & HARDLARGE iHOPHATHEHMMN JUAANKIME, KOHTROAR 33 CTAHOM Sk
SOIRCANE HE TIABKN OUIRORITA EXOACTIMEY CHTYALiN, 3 # nporsozyeara @ poasurox. Hakcssagmiml exoros
RHHWEANOTE HA MCE POSTIAY 360X CCPEJORMID OPH YTBOPEHHI MOTYTHIX 3APOCTCR BOAWHX POCARE (NOBITRAR-
BOAAMY, JAHYPCHHK i 3 FAABAIONAM ARCTAM). Y 38'93KY 3 UMM 3HOUHWE IATCPEC EHKAMESS BHKOPRCTAHES
kocMiuAnx 3HiMEie Bogwnx ob'extie. Pospofinesi mseronska | nporpasa Gyam sunpolyeami Ha npeeas
¥aacadikauii 2019A0K AoOHE0l pocanKiCCT | AMZHANCHHA SEOCT] ROJN B rupaoeif dou plekw Camapa i Camapobh.
satowi (Janopiskee RoTOCKOBMIE) . 3a HAHAME KOCMIMHHK CKAHCPHNX IHIMKIS, SHKoHAKRX cynymameos SPO
18 ucpssa 1995 p. » Tpeox cockTpaanmHx Dlamasowax (pec. 110, Dyno CHHTEIOBAHD SODPAMENNN, HA KON,
nemsdpysatsnEoM-rinpofionoros Gyao susineso 29 ningrok en1Hed pOCTHHEDCTE. PeayavTath Jeumagpy s -
Fym EMEGpACTAHT 98 Rxiama ischopsanis A0 kaacndikaill POCTIHHAK JIASHOK 38 TANAME BPIK. B pesyantat
chuncaens apcAieveani giaswkn Gyar sigeccewi a0 [0 tunis BPJIK, wowcen 3 axax XaasrepEayeTEOs
EOHEPCTHAN XIMIUHIM CRNa00M BOIAGID cCpedosnu. ¥ RANOBIHOCTE 3 ICHYI0U0K) METOTRKH0 Gy n RIuaHALCHS
RicieTh BODN HI BRTUTEHMY piAsmkax; ancra (giasekn 11, 12, 20, 22, 23); nomipao wacra (7, 8, 14,17, 21, 24
25, 28): cnabosabpyomesa (10, 16, 19, 26, 27, 29); sabpyamesa {1—0, 9, 13, 185,

ESTIMATION OF WATER QUALITY BASED ON BIOINDICATORS
OF THE STATE OF AQUATIC PLANT LANDSCAPE COMPLEXES

Overgrown parts of shallow water (Hioral) arcas are important rones of informalion on agualic eCcoiones.
These are coasial zoneg at the bank—reservolr interface and in river mouths (Aver—-reservoir, river—scal. On
the one hand. these zones are fhe mest critical locations from the viewpoinl of possible deterioration of
coological, sanitary, and epidemic conditions. (in the other hand, the monitoring of their coslogical state allows
us (o predict the course of development of the situation. The maost complex ecotones arse @ the interface
between two media when strong aquatic thickets form (emersed, submersed, and floating aquatic planish. Thus,
space images of water objects are of special intersst.

The corresponding technique and programme were devised and tested by the classification of aguatc
plant areas and in the analysis of water quality in the mouth zone of the Samara River and in the Samara Bay
{the Zaporizhia reservoir). According lo space scanner images acquired from ihe SPOT platform in three
spectral ranges on 18 June 1995, a picture (Fig. 21} was synthesized, 29 arcas of aquatic plants wernz necognized
im il by a hydrobiologist using the decoding techniguc. The decoding cesulls were used for classification of the
plant sites by aguatic plani landscape (APL) types. They were attributed 1o 1en APL types, each type being
characterized by a certain chemical composition of aguatic medium. The water quality 1 the sited was analyzed
with the existing technique, and the waler was found (0 be pure tareas 11, 12, 20, 22, 13, moderate purc [~
g, 14, 17, 21, 24, 15, 28), slightly polluted (10, 16, 19, 26, 27, 29}, and polluted (areas 1—6, 9, 15 18



FHFETO F. CAMAFPH I CAMAPChEKA 3JATOKA,
KIACHPIKOBAHI 3A HKICTH) BOIH

CLASSIFICATION OF WATER QUALITY IN THE SAMARA RIVER MOUTH AND
THE SAMARA BAY
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' MPOTHO3YBAHHA MACIITAEBIB I[MOBEHI HUTAXOM AHAJI3Y
PI3HOYACOBHX ONTHUYHMX | PATIOJOKALITHHUX KOCMO3HIMKIB

TMonies SHEAMKAETECE PI3MMMI NPIMIIAMT; iDTEHCHEHRM TRHEHHSM CHINY ¥ BECHAHRE WAC, CHOILHAMK |
IFOTPIRLANME  AIMBAMEH, JLOTOBMME 3ATOPOMH, & TiKO® pyddysapmad gasd | rpedens. Sagcese sin
WETEPY piukonol aoamnn i KiaekocTd eogw, ska crikac i3 sogoabiphol naoi, B nepioa nosesi piscHL BodM B
J nigisacTeca mo nncoTy 3o 1-2 M, a imxoan § Ginswe.

loripwesia ak0cTi BogH B Neplon NOBEHER 3YMOBACHO WK SpYRUYBAMEAM Beporoadi cMym, Tak |
COMOCLTHHIM FMHBOM 3 JATOLICHHX mpnmpm fioresnny encacHTIe, Kivivmns, Giotoriveny | panicaRTHEEAY
TPYAMCHE, CKATAMYMCHHEM | NEPEPOINOAA0M MyAOEMX JOHHMX RiOKmagens. [HTCHCMBHICTR | WRMIKICTS
TP PANMRYENIDIE IHAYEO MEBRILYETHCA HE BHACTIION X IMERY MOBEPXHCBHMHE BOJaMH, TEE | nOpM
CHEEHERM] IX 8 rpyHTORl BOAR, DCodARno CAPHANTYL INTCHCRBHOCTI WHE NPOMECE BECHSHI TOBCHL.

Coixnn npueaanos moripmerdd exosoriuaoi carvani sa Tuinpi woxe Gyrn savonnesna safipyamesod
agicayiniaawe 3annank I0-ks 3omm & peavawtiT anuey o Gacedm po [pon'ats 8 annsi 1993 po

Tpupoxns coryauis i3 sgTonaennss SOpyasenns pagionvidizase teprropiil 8 Gacelni p. [Mpoan are
MEREANA | wascced 1994—19906 pp. seacaigox pecnanod nopesi | niapaiesny pisns soamn.

Xow BOJOCKORMIEA BHKOHYIOTE BAMANBY DOIL B PECVAICEAHHI PIEHIE MOBCHI | 3MCHWCHHE TX MAKCAMYMIB,
“OHITOPKHT JUHAMIKH M0ALH, CROEYACHS NONEPENMEREN NP0 33rpo3y | NPOrAod POIBNTEY NOBCHE WOXYTE BYTH
EPEAHT AME HA MIACTARD PECYASPHOND KOHTPOAM HeDCInCYHMEX TiNRHOK PiNOE npH (X gRcTaHuifnony
CHAYBAANI.

ChIHEM §3 meTonin KOETPOMO POSEATEY RECHAROL fomesi | nporwosyeaHES wosameny 0 wacrigcis ¢
PIBHAABHEH AHANIR poaswTey NoRcHD B NOTOMHOMY PO B SETaptendi 3 nonepearivol poxams. Tlepenes-
BEERM METOAOM TAKOM SHELTIAY € POICNSN PiTHCWACONEE Ortiumms 1 panioroeaniiinng goceostisaa, Haneon
MW p. s LAKO3 HAH Vepainw fyvan nposcacsi poBorn, pesyastaTos SERX CTSE OOPIGHATRMME R4S
nutey secuarol noaesl 1996 p. 3 asasorivanme nepiogasu 1984, 1986, 1994 pp. § nepioaom meseni 1995 p.

Has popisnsasdor BHAADY BHROPHCTUEYBAANCE MATERAIR MyIbTHCHEETPATRHEY KODMIUEHY IHIMELR
POT pia 06.05.96 p., 15.04.94 p., 23.08.95 p., +Landsat TM» siz 16.04.84 p. | pagiosoxauiinoro swivka ERS
12 14.04.96 p. Polora sukonysatncs 3a qonoMoroso nporpaseen nikerda ERDAS IMAGINE, Buxomani poSotn
MOKPACHHA SKOCTT KoCMivnor swimka ERS (amusmmichi myMy 88 paxyHoR pagioMetpustol xopesain 1 doro
orcayeannd. B peavantarn esscwmpirani sofpamenns anliicHa B0aRl NOBCPEHS #E OEPCMOA K0ac, a moris |
1p. Bobpasenna soanc nonepxmi (96 Wwapy) 35 aaneMn amimea ERS Gya0 HAXAGRCHO Ha olpazernn amimkli
SOT i «Landsal TM» 14 nposeaeno nopisesEmy naow savonacHss 8 smexnplual Dpan'svi ta Quinpa fin wac
secranel noneki 1996 poxy 3 panwsn noncpeanix poxie (pac. 22). B 3B'93KY 3 THM, U0 B SHMOBO-BCCHEHNGA
1epied (mwTHil—EKRITCRE! SHANEA TEpWTOpia YEpaiEn noxpHTa  CYRLIRHOK XMAPRICTIO, eCKTHRRICTE RHED-
JIECERHRG CAME PAIAPENE IHIMEL a8 KORTPOIR 33 BOBIHNK © OMECERTHGE,
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PREDICTION OF FLOOD SCOPE BY THE ANALYSIS OF OPTICAL
AND RADAR SPACE IMAGES ACQUIRED AT DIFFERENT TIME

Floods are cansed by various cvenis such as inlensive snow mell in spring, prolonged and heavy showers,
ice jams, as well as by destruction of dikes and protection embankments, Depending on river plain chamcier
and amount of waler flowing down the walershed area, the level of waler in rvers rises by =2 m and higher
during floods.

Waler guality deterioration in floed perioda results from the both collapse of strands and immensc
wishing off of biogenous material, chemical, biological. and radioactive pollutanis from the flooded area, from
the stirring and redistribution of silyy bottom scdiments. The intcnsity and rafe of radionueclide migration
increase greailly duc to both washing off of radionuclides by surface watér and their penctration into
groundwater. Thesc processes arc cspecially intensificd by spring floods.

Though reservoirs play an important part in the regulation of flood levels and reduction of their maxima,
the watch on the dynamics of events, limely warning abowt a threal, and prediction of flood course ¢an be
made only on the basis of regular monitoring of dangerous parts of rivers by remol: sensing.

Oine of the methods for the study of spring flood course and for the prediction of i1s possible after-effects
is the comparative analysis of the flaod coursc in the current year and in previous ones. A promising methed
in such an analvsis is the examination of optical and radar space images acguired al different moments. Such
enmparative siudy of Rood dynamics in 1996 and in the similar periods of 1984, 1986, 1994 and the low-water
season of 1995 was condocted at the Centre of Aerospace Research of the Earth. Mational Academy of Sciences
of Ukraine, in the spring of 1996,

The analysis was based on multispectral imaging data from SPOT (6 May 1996, 18 Aprl 1994, 23 August
1995 and «Landsat TMs {16 April 1984}, and on the ERS image for 14 Aprl 1996, The ERDAS IMAGINE
programme package was used.

The ERS image qualilty was upgraded (ithe noize was redoced by radiometric comrection), and the image
was decoded. A o resull; the waler surface was distinguished as a class and then as a layver. Further the ERS
image with the pattern of the water surface as a layver was superimposed on the SPOT and «Landsat TMs
compound images, and the aréas in the interfluve of the Prypiad and the Dnipro- inondated daring the spring
flood of 1998 were compared with the data of previous years (Fig. 220,

Since vast arcas of Ukraine are covered by continoous clouds in the winier and spring periods
{February—April), it is just the radar imaging that provides the most efficient monitoring of flloods.
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