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nobanbHble U3MEHEeHUA, KaK eCTeCTBEHHbIe,
TakK n couunanbHO-3IKOHOMUYeCcKue n
nonutTu4yeckue, KOoTopble nporpeccuBHO
YyBENMUYUBAKOTCA B Hawe BpemsA, crneayer
n3yvyatb M obesBpexumBaTtb UX oTpuuUaTeribHoe
BNMUAHMWE NUWIb OOWMMU CKOOPAUHUPOBAHHBLIMMU
ycunuamMmm muposoro cooodwecrsa. UmMeHHO C
3TON Uenb HeaaBHO co3faHa U noaaeplkaHa B
deBpane 2005 roga 55 cTpaHamu (B TOM 4ucne
CLWUIA vn EBponeunckum Coro3om) mexayHapoaHas
nporpamma Global Earth Observation System of
Systems (GEOSS) - [InobanbHaa cucrtema
cucteM u3yyvyeHus 3emMnun. YKpanmHa Toxe umeet
HamMmepeHue NpMcoeanHUTLCA K 3TOU NporpaMmme.



Apxutektypa cuctembl GEOSS-GMES

_________________________________________________________________________________________

GEOSS-GMES

Moaenb Cuctembl 3emna
(HanpaBneHUs TemMaTUYeCKNX
nccnegoBaHun)

— OKeaHbI

— Kpuocdepa
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— ATMocdg epa U UI3SMEHEeHUA KnuMaTta
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— CNyTHUKOELIE

CTaHaapTbl U COBMECTUMOCTb
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NPUHATUA pelleHUn peLleHnA
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peLLeHns

Tel{ymaﬂ 06paTHa;| CBA3b ANA ynyvyleHuda KavyecTtBa
AaHHbIX, COKpauweHue ﬂpOGEﬂOB B CUcteme
COOTBETCTBYIOLWUX 3H8HVII7I, U UX UCNOJNIL3OBAHUA
And HYXAO YenoBeyecTBa




Yyactue YKpauHbl B NnporpaMmme
GEOSS-GMES MoXxeT oCcyLleCTBNATLCA,
npexae Bcero, N0 TaKkUmM HanpaBJI€eHUAM:

PasButue HaumMoHanbHOU ceTy HabnoaeHus
3eMnun Ha OCHOBE BHe4PeHUA HOBEULLIUX
MH(POPMALMOHHbIX TEXHOMONMU C NOMOLLbLIO
y4dyactua B permoHanbHbIX npoektax GCOS,
GTOS, GOOS gna UentpanbHon n BocTto4yHOMU
EBponbl u B EBponenckoun nporpamme GMES.
YyacTue B MeXAyHapoAaHbIX NpoeKTax
co3paHuA n 3anycka HoBbIX KA
ANCTaHUMOHHOro soHauposanusa 3emnu (433),
B TOM YUCrie nyTeM 3arnyCcKoB Mo NMpPOeKTy
«Ciy», n oOMeHa maTepuanamMmm CbeMoOK.



2. NapmMmoHu3auua cOOTBETCTBYHOLWUX pa3aenos
HaunoHanbHOU KOCMUYECKOU NporpamMmmbl
YKpauHbl ¢ TpeboBaHMAMM U YCNOBUAMM
nporpammbl GEOSS-GMES.

3. BHeapeHue coBpeMeHHbIX TeXHONornu coopa,
00paboTKM n aHanu3a AaHHbLIX HabnaeHUu,
pa3BuTUE CUCTEM aHanNu3a u NpPorHo3a
NPUPOAHLIX NPOLEeCCOB NyTeM y4yacTusa B
pernoHanbHbIX NpoekTax GCOS, GTOS, GOOS
anAa LleHtpanbHou n BoctouHou EBponbl U
EBponeunckoun nporpamme GMES. Henocpeg-
CTBEHHbIMN O0OBbEeKTaMU nccriegoBaHuUn Nnpwu
3TOM MOryT ObITb BOAHbIE pecypcChbl, CyLua,
Kpnocdepa, buocoepa u T.4.



4. Co3pgaHue cuctemMbl onepaTtuBHOro
npenocraBneHuAa noTpedutenam
NPUPOAOOXPAaHHON U NpUpPoAOpPEeCYPCHOU
nHdopmauumn Ha 6aze ucnonb3oBaHUA
PerynAapHbIX a3pPOKOCMUYECKUX U HAa3eMHbIX
HabnaeHun B COOTBETCTBUU C AEUCTBYOLLUMN
MeXAYHapOAHbLIMU CTaHAApPTaAMM.

5. CozpaHue cucrtembl NPOrHO3MpoBaHuUs
NPUPOAHbLIX U TEXHONeHHbIX PUCKOB C
Mcnonb3oBaHMEM MeTOAOB KOMMNNeKCUpoBaHUA
a3pPOKOCMUYECKOU, reoniorn4eckom,
3KONorn4yeckou n gpyrom nHdopmaumu.



6. Co3paaHue cucrtembl NPOrHO3MpPoOBaHUA
rnodanbHbIX KNTUMaTUYECKUX U COLMarIbHO-
3KOHOMUYECKUX N3MEeHeHUN Ha 6a3e aHanus3a
MaTepuarioB a3poKOCMUYECKUX CbEMOK U

APYIrnMX KCnepnMeHTalibHbIX 1 MOAEJIbHbIX
OaHHbIX.

7. Acnonb3oBaHue HaLuMoOHanNbHOU
obpa3oBaTeribHOU 6a3bl U BO3MOXHOCTEN
MeXAyHapoaAHOoro coTpyaHuyecTtsa onsa
NoAroToBKU BbICOKOKBanupnumupoBaHHbIX
cneuunanucrToB B oonactu 133 u
reonHcopMaLUNOHHbIX TEXHOJTOrMMN.



Cxema ynpaBneHusa permoHaribHOu yKpauHCKOMU
cucremon GEOSS-GMES (npoekKT)

MNOSIHOMOYEHHbIE NPEACTaBUTEN
BEOMCTB

[ Cekpetapuart
AHanus
ApxutekTypa TpeGoBaHMi YnpasneHue Passutue ] MexgyHapoaHas
. | |noTokamu AaHHbIX| | BO3MOXHOCTEW
CUCTEMBI ONb30BATENE oTokamMu ga ocTe koonepauums

Co-npeaceparenu
Ynpasnsatowero Komurteta —
Y n

Pabouune noarpynneol




HayyHoun ocHoBOU pAOna AOeATeNIbHOCTMU
VKPAMHCKUX Y4YeHbIX U cneuuanucrtoB Mo
NPOEeKTY GEOSS-GMES, UHTerpauumn
pe3ynbTatoB UX paboTbl MOryt ObITb
MeTOAbl COBPEMEHHbIX a3POKOCMUYECKUX U
reouHopMaLMOHHbLIX TEXHONOrM!.

PaccmoTpumMm KOHKpeTHble npeanoXeHus,
npeacrtasneHHble ot UWAKU3 WUIH HAH
YKpauHbl B MeXAyHapoAHbIU MNPOEKT
GEOSS-GMES, BbINOJIHEHNE  KOTOPbIX
npeanonaraeTcs B Koonepauuu C
opraHm3auusaMmn-couCnonHUTENAMMn n3
APYyrux cTtpaH, B TOM yucne, nsa Poccunckon
Pepnepaummn.



Proposals presented by the CASRE
Scientific Centre for Aerospace Research of the Earth of National Academy of Sciences of Ukraine
55-b, O.Honchar str., Kiev, 01601, Ukraine

Natural Hazards Risks
Management Optimization in the
Context of Global Changes

Project Proposal




Purposes of the Project

Main goal is to develop the analytic approaches ensemble and the
modeling tools, which operate with Earth observation data and directed to
the obtainment of the multi-scale scenarios of the long-term dynamic of
hazardous natural phenomena on the base of analysis of the relative
ecosystems transformation and climate change.

Therefore the general purpose of the project is implementation of the
efficient system of remote sensing data utilization for the development of
decision-making support system in the field of sustainable natural hazards
risk management. First of all, it is the way to long-term forecast and to
monitor of hydrological and hydro-meteorological catastrophes in the
ecologically sensitive regions under the varied geographic conditions.

Focus of activity is Central and Eastern European river basins. Exactly the
Danube, Vistula, Dnipro , and Dnister river basins should be investigated.

Key words: Natural disasters, Earth observations, G lobal changes,
Socio-ecological security, Sustainability, Adaptabi lity



Project Background

The project based on the number of national and international research and
development programs, in particular on the current activity of the involved
Institutions.

There are several important programs of the international community, which
can be defined as the appropriate background for proposed activity:

United Nations Commission on Sustainable Development;
EC Water Framework Directive;
Documents of CEOS and IGOS Plenary;

Joint EC and ESA program document on the space sciences and
technologies development “Green Paper on EU Space Policy”;

GMES Program of EU and ESA,;
GEQOSS Initiative.



Research Background

The number of the technigues for Earth observation data
Interpretation have been developed by CASRE scientists. Developed
approaches aimed to detection and estimation of land cover features

connected with the ecosystems changes and impacted to the natural
disasters escalation.
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Research Background

Developed tools and approaches allow to understand the natural
systems heat & mass balance and to forecast the disasters risks on

local and on the regional scales.
Model approaches developed  Upper Tisza River Basin Flood Potential:

risks of catastrophic inundations with preset climatic conditions
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Research Network

National Partnhers:

Institute of Geological Sciences of
National Academy of Sciences of

Ukraine;

Institute of Geography of National
Academy of Sciences of Ukraine;

Ukrainian Hydro-meteorological
Research Institute of National

Academy of Sciences of Ukraine;

Marine Hydrophysical Institute of
National Academy of Sciences of
Ukraine.

International Partners:

International Institute for Applied
Systems Analysis;

Joint Research Centre of EC

Foreign Partners:

Institute of Geodesy and
Cartography of Poland,;

Space Research Centre of Polish
Academy of Sciences;

Institute of Meteorology and Water
Management of Poland;

Meteorological Service of Hungary;

Hungarian Geological Institute of
Geological Service of Hungary;

Institute of Technology of Crete,
Greece.



Expected Results

Development of the public accessible problem-oriented information
and data base;

Integration of the EU space practices and GMES services Into
national technological network;

Development of the satellite data based modeling tool for the
analysis of relative ecosystem dynamic, climate changes and
foresight of the long-term disaster escalation;

Preparing of the maps of future change of natural parameters as
well as the maps of disaster risks on regional and local scale;

Development of the long-term scenario of the natural disasters
escalation connected with the global climate and environmental

changes;

Integration new countries into GMES program, realization of
GEQOSS Initiative.



Evaluation of forestschangeswithin Ukraine
and Central Siberia and their influences on
carbon and water cycle at regional and global
level using remote sensing data in connection
with aspects of the climate change issue

Prof. Vadim I. Lyalko, Dr. Alexey |.Sakhatsky,
Dr. Galina M. Zholobak, Dr. Artur Ja. Khodorovsky,

Dr. Zinovia M. Shportyuk, Oksana M. Sybirtseva, Alexander A. Apostolov
(Scientific Centre for Aerospace Research of the Earth, Kiev, Ukraine)

Yury S. Shparyk

(Ukrainian Research Institute for Mountain Forestry, Ivano-Frankivsk , Ukraine)



Goal of the Project :

The goal of the project is the study of the fol®sstate of
Ukraine, especially of boreal Carpathian forestsand of
Central Siberia for evaluation and theibiophysical
parameters and influence on carbon and watgcke in
connection with obligations of the countriesn Kyoto
Reporting using the new approach to proaegs of
multiband and hyperspectral satellite imagesdifferent
spatial resolution from satellites ESA (Enals ERS2),
Russia (Resource, Meteor), Ukraine (SICH-2M), asgell
as the other Landsat, SPOT, ASTER, MODIS and other



Research areas in the Ukraine
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Legend

Pine

Pine, affected by pine moth (1 level)
Pine, affected by pine moth (2 level)
Pine, affected by pine moth (3 level)
Pine in flooded zone

Pine, affected by fires
Pine along the roads, sparse forests

Deciduous forests

Deciduous forests in flooded zone
Burned forest

Burned forest with bushes and young trees
Meadow and long fallow lands

Settlements

Sand, bare saill
Water
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Results of minimum-distance classification
based on images: MERIS — A, AVHRR - B,
MODIS (500) — C, MODIS (250m) - D

for Carpathian test polygon

L egend:

coniferous forests — red,;

deciduous forests — dark green;
grassland and arable land — light gray;
built-up areas — orange;

water — blue

snow — white




CONCLUSION

1. The application of modern methods of satellite images processing allows to carry out the
regular control of territories covered with forests, for the analysis of their state in connection with a
problem of climatic changes and estimation of carbon balance at global and regional levels. The
experience of similar works is accumulated in CASRE during study of forests of Chernobyl| Exclusion

Zone and boreal forests of Carpathian region in Ukraine

2. This study should be considered as preliminary results for classification of investigated area
using images with different spatial and spectral resolution and especially M ERI S reduced resolution
data. Future studies should plan investigation of full resolution MERIS data for forests state
monitoring taking into account that spatial resolution and spectral resolution is a key factor for the
results as it was shown. Also the analysis of multitemporal Earth Observation data should be wide
sphere for research.



: Scientific Centre for Aeropace Research of the Earth NASof Ukraine
I A

Application of hyperspectral satellite
data for increasing of crop yield of
agriculture production

« Authors: Prof. Vadim |. Lyalko, Dr. Alexey |.Sakhatsky,

Dr. GalinaM. Zholobak, Dr. Artur Ja. Khodorovsky,
Dr. Zinovia M. Shportyuk, Oksana M. Sybirtseva,
Maxim V. Yuschenko, Alexander A. Apostolov



| Research goal:

Devalopment of the principal methodology for the
optimisation and control of crop productivity and rural
people prosperity improvement on a basis of the
agricultural innovation connected with the application of
the satdlite imagery and economical estimations under
conditions of Ukraine (the Kyivska and Chernigivska
districtsasthe pilot regions)



Theory background for crop yield forecasting using NDVI

t
P = Ej F par PAR dt (Kumar K, Montheith G.L., 1981)
0
t
P = EJ‘ (aNDVI +b) PAR dt (Prince S.D., 1991)
0
Yield = _65_94+46_23*i NDVIi (Benedetti R., Rossini P., 1993)

i=12

Yield = 774.103" NDVl s = NDVI, o ainay) ~1195, (= 0.729)  (Rasmussen M.S., 1997)

Yield(kg/ha) =a + ANDVI , + T, +o(T, —T,) + RO (llera P. et al. 2000)

NDVI . = 2tine-auy (NDVI ~ NDVijanuary) IS DN,
’ numdays(ljune- 31july) numdays(Lmay —10 july)
D S |
T,= 20april A0july & _ Z 20apr—10july (Ts = Ta)
s numdays(20apr —10jul ) T =T, = =

numdays(20apr —10jul)
a =8970,5=3590,y=-81, &= 2215, =63.



CENOEEEON

Overlapping of the classified Landsat-7 image (18.0302) with a

fragment of AVHRR NOAA-16 image (16.05.2001) of sheatn regions
of the Kyiv area

Legend

Water surface

Winter wheat, sometimes {according to NOAA) pereni;
Spring barley

Perenial green fodder

Heterogeneous vegetation (NOAA)

Ploughed land
Pine forest

Deciduous forest {Landsat.7), and wood {according GIS, NOAA)
Mon agricultural land use




5
Linear correlation dependence between productivity
of a winter wheat of facilities of Barishevsky region and
summarized NDVI
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6
Changes of the average index NDVI within the Barysfsky

region of Kiev area, in April - May 2001 -2003
(On the AVHRR/NOAA-16 data)
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CONCLUSION

1. The application of modern methods of satellite images processing from NOAA\AVHRR
and Landsat-7 allows to carry out theregular control of winter wheat crop yield
at theregional level

2. The experience of similar works was accumulated in CASRE during study of
winter wheat crop yield within the Kiev oblast (Baryshevsky, Yagotinsky, Kagarliksky
regions) on the baseof complex using of satellites(NOAA, Landsat-7)

and ground truth data

3. Thegoal of the represented works isimprovement of a techniqueof interpretation
of satellites images of different resolution and forecasting on thisbasis
of thewinter wheat crop yield for Kiev oblast and others regions of Ukraine
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3aknovyeHue

Yyactue B npoekte GEOSS-GMES npepocTtaBUT
BO3MOXHOCTb ANA YKPauHbI.

— onepaTtuBHOro ooecnevyeHUa oTe4eCTBEHHbIX
nonb3oBaTesien, B TOM Yucrne, opraHoB
rocynapCcTBeHHOU BNacTu, Ka4eCTBEHHOU
00o6weHHoOn nHcpopmaumen ona NPUHATUA
peweHnn B chepax ynpaBneHua u 6e3onacHoOCTu;

— pa3paboTKu U NPaKTU4eCKOro MCnosnb30BaHUA
NPOpPbIBHbLIX MH(POPMALMOHHbLIX TEXHONOIMN B
HayKax o 3emrne, co3gaHue ycnosum ans
MCMNOJSIb30BaHUA HOBENLLUX a3POKOCMUYECKUX U
APYrMx TeEXHONOrMn B pa3HbIX 00nacTax
HapoAHOro Xo3sIUCTBA,;



— BHeApeHue COBPEeMEHHbIX METOAUK U TeXHOSIOrMn
00paboTKN N MHTepnpeTauun AaHHbIX
AUCTAHLUMOHHOI0 30HAUPOBaHNA 3eMN Ha OCHOBE
KOMMNEKCUpPOBaHUA 3TUX AaHHbIX C MaTepuanamum
reonornvyeckux, reopusnvyeckux,
rmaopomMeTeoponiorM4eCKuX CEeMCMUYECKUX U Apyrux
HabnogeHN U N3MepPeHuu,

— BbINOJSIHEHUE 3aKa30B Ha NnpoBeAaeHue
pa3BeAbliBaTeribHO-MOUCKOBLIX PadoT U
KapTtorpacdmpoBaHua, pelueHne 3agad KPU3MCHOro
MOHUTOPUHTIA, NpeaoTBpaLleHne Ype3BblYanHbIX
CUTyauuun, cocTaBrieHMe KagacTpoB 3eMeSibHbIX
pecypcoB, oLeHMBaHue YPOXXauHOCTHU
CeNIbCKOXO3ANCTBEHHbIX KYNbTYp U ApYyrux
aKTyalribHbIX TeMaTU4YE€CKUX 3a4ad Ha TepputTopumn
YKpauHbil,



— MUHUMMU3MPOBATbL 3aTpaThbl rocygapcTBa Ha
co3naHue HabnoaaTtenbHOU reocUucTeMbl U
OKa3blBaTb COAEUCTBUE JanbHeNLWeMy ee pasBUTUIO,
B YaCTHOCTU, Bbixoaa YKpauHbl C 000OCHOBaHHbLIMMU
npeanoXeHNAMM Ha MMPOBOU PbIHOK
reouHopMaLMOHHbLIX U KOCMUYECKUX YCNYT;

— OKa3sblBaTb COOEUCTBME YCUNEHUIO U YyriyoneHuto
Hay4YHbIX KOHTAaKTOB U CBA3eU C COOTBETCTBYHOLLUMU
MeXXAYHapoAHbIMU yYpeXxXaeHUAMU, opraHsaumuamm
n npoektamu (ESA, USGS, CEOS, NEESPI u 1.n.);

— nNoJiydeéHune yvyactmnda B MeXAyHapoaAHOM

pacnpeaeneHun cdep B MUHEpParibHO-CbIPbLEBOM,
KOCMMYEeCKON, aBUaLMOHHOUN N APYrUX COBPEMEHHbIX
obnacTax NPOMbILUIIEHHOCTM!.



