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Pestome. B cTatusTa ca pasrneaaHu AUCTaHLMOHHWTE U3CeABaHNS HanpaBeHn No caTenuTHU N306pakeHns B pailoHa Ha TOMMoeneKkTpuyeckaTa
ueHTpana boBos gon. VscnegsaHu ca cnekTpanHuTe OTpaXaTenH XapaKTepuUCTUKW Ha PasnuyHM CKamW U MUHEepanu, Karto ca W3non3saHu
MYNTUCNEKTPaHW caTenuTHU n3obpaxeHns. 3a knacudukalumsaTa Ha 3eMHaTa NOBBLPXHOCT € W3MON3BaHa eaHa caTenuTHa CLeHa, noryyeHa ot
nHcTpymenTa ASTER (BucokotexHomoryeH Kocmuuecku Tepmoemmnciorer 1 OTpassisall, PagromeTsp), KOATO NpeAcTaBnsBa CeH30pHa cucTema
C YHWKanHa KOMOWHaLWMS OT LUMPOK CMEKTbP Ha MOKPUTME M CPEOHO BMCOKA MPOCTpaHCTBeHa pesontouus. ASTER anapatypara uma Tpu
CNeKTpanHu KaHamu BbB BUAMMUS 6nmsko uHdpadepeeH pervoH (VNIR), LecT kaHana B KbCOBBIHOBUS MHpayepeeH pervoH (SWIR) u net
kaHana B TepmanHus uHdpadepseH pervoH (TIR).3a xapaktepuavpaHe ocobeHocTUTE Ha peneda e uanonssaH LvdpoB Mogen Ha peneda
(LUMP), cb3mapeH npu MucusTa Ha kocMudeckata coeanka npes cespyapu 2000 r., u3secteH kato SRTM (pagapHa Tonorpadicka coBarkosa
mucus). KapTpaHo e NpoCcTpaHCTBEHOTO pa3npoCcTpaHeHne Ha xenesHu OKCH, IIIMHECTV MUHEPAIK, KakTo U Ha MUHEPanK CBbP3aHM C npoLecuTe
Ha XxvapoTepManHa npomsHa.
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Abstract. The articledealt withremote sensing satellite images made in the area of the thermal power plant Bobov Dol. The spectral reflectance
characteristics of different rocks and minerals were studied using multispectral satellite images. For the classification of ground surface is used a
satellite scene, obtained from ASTER (The Advanced Spaceborne Thermal Emission and Reflectance Radiometer) instrument which is sensor
systems with a unique combination of wide spectral coverage and high spatial resolution. The ASTER instrument has three spectral bands in the
visible and near-infrared (VNIR), six bands in the short-wave-infrared (SWIR), and five bands in the thermal infrared (TIR) regions respectively. To
characterize the landscape features was used Digital Elevation Model (DEM) created with the mission of space shuttle in February 2000 and known
as the SRTM (Shuttle Radar Topography Mission). There have been maps of the spatial distribution of iron oxides, clay minerals and minerals
related to hydrothermal processes of change.

YBoa MWHEpanHUs CbCTaB Ha 3eMHaTa MOBBLPXHOCT, KaTo Cce

LLiupoko wn3BecTeH (pakT e, 4Ye TOMMOENneKTpU4eckuTe uanonsgat f[obpe W3BECTHU  CMEKTPOCKONCKA  MPUHLMNK.
LieHTpanu Ha TBbPAM ropuBa Ca eauH OT MPUYMHUTENUTE Ha HanpaseHuTenscnesatus ce Gasupar Ha akta, de
3amMbpcsiBaHe C TEXKM MeTanu BbB BOAMTE W MOYBMTE. CrneKTpanHuTe oTpaXaTenHW XapakTepucTukU Ha pasninyHuTe
HacTosiata pabota cu NocTaBs KaTo Lien aHanma Ha 3eMHOTO ckan v MuHepany ce pasnuyasar (ur. 1). CbyetaBaHeTo Ha
MOKPUTME MO  CATEMNUTHH y|306pa)KeHy|g B paiiloHa Ha crnekTpanHute um 0CcOBEHOCTM CbC cnekTpanHuTe obxeaTh Ha
TOMNOeneKkTpuYeckaTa LieHTpana Bobos aon. r]pe3 ASTER (BMCOKOTeXHOﬂOFW‘leH Kocmumyecku TepM0eMVICV|0HeH
MOCMERHUTE HAKOIKO FOAMHW AUCTAHLMOHHUTE M3CNEABaHUS U u OtpassBaly Paavometbp) e efMH OT HauvHuTe 3a
W3MOM3BAHETO Ha CaTenMTHU M300paxeHus CbC CpedHa W OT/IMYABAHETO Ha MMHEpanuTe Unn ckanute B OnpeferneH
BMCOKA pa3fenuTenHa CcrocoOHOCT HaMMpaT BCE MO-LUMPOKO paiioH CboOpa3Ho abCoPOLMOHHUTE UM U OTpaxaTenHu
NpUnoxeHue B obracTTa Ha HaykuTe 3a 3emMsiTa. AHanu3bT Ha CBOVCTBA.3a OCbLUECTBABAHE Ha MoCTaBeHaTa Uen ca
MYNTUCTIEKTPAINHN CaTeNUTHU CHWAMKM, B YacTHOCT Teau OT CbCTaBeHN MPOCTI OTHOLLEHMA MEXAY OTACNHWNTE KaHanu Ha
uHcTpymeHTa ASTER, UMa noTeHLmana aa ocurypu aeTaimHa MynTucnekTpankute usobpaxenus ASTER 1 e HanpaseH
VIHd)OpMElLWIFI 33 MWHepanorusTa, XumusiTa u Mop(bonorwg-ra CTaTUCTMYECKM aHann3 3a pasnpefeneHneTo Ha oTAeneHuTe
Ha 3eMHaTa MOBbPXHOCT.Tasu MHdopMalLms Moxe aa Gbae MWHEpPanw v ckanw.

n3nonssaHa npu VlﬂeHTMq)I/IKaL[VIFITa N KapTUPaHETO Ha
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CnekTpanHara waeHTMdMKaLNA Ha Pa3nuiH1 MUHepanu 1
ckaru e efHo OT Hail-pasnpoCTpaHeHUTe MPUNOXEHUA Ha
QUCTaHUMOHHNTe u3crensaHus. [pe3 nocnegHUTe HAKOMKO
roguHu n3nonssaHeto Ha ASTER paHHWTe ce yBenuumnu
MHOTOKpaTHO nopagM TAXHaTa CPaBHWUTENHO HUCKa LieHa,
LUMPOKO NOKPUTIE W YHUKArHA YyBCTBUTENHOCT MO OTHOLLEHWE
Ha MUHepanuTe CBbP3aHK C XuapoTepmanHu npomenn.leesno
ougeteHute  (false-color) komnoauTHW  M30bpaxeHus W
OTHOLUEeHWsTa Mexay kaHanuTe (band-ratio images) Ha ASTER
Ca MHOTO MOME3HW 3a reOnOXKO kapTupaHe, ocobeHo 3a
pasno3HaBaHETO Ha BWAOBETE CKamM W XuapoTepMarnHu
n3mereHns (Crowley et al., 1989; Yamaguchi et al., 1998;
2001; 2003; Crosta et al., 2003). OcobeHo BaxHM B obnacTTa
Ha reonorvsata ca kaHanute Ha ASTER B KbCOBBLITHOBUS
(SWIR) n Tepmantusa (TIR) mHdbpayepeeHn AuanasoHn, B
KOMTO MoraT Aa GbaaT KapTUpaHu LUMPOK paHr OT MuHepanu. B
SWIR guanasoHa (dur. 1) wma Bb3moxHocT pa Obaar
OTZENeH! MUHEPanuTe; anyHWUT, MMPOUNKUT, KAOMMHWT, UITNT-
MyckoBuT-cepuumut, MgOH-kapboHaTH1 MUHepanu, [okaTo B
TIR persoHa moraT fda ce OTAeNsAT Keapu, denawnar,
kapboHaTtn, amcubon u rnuHW. PasrpaHuyaBaHETO Ha Teau
MWHEpann Hanara fda 6baar W3MbMHEHWM npouecn 3a
NpemMaxBaHe Ha aTMOCEPHUTE 1 TeMNepaTypHUTE edekTn oT
AaHnuTe (Hewson et al., 2003).
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®ur. 1. CnektpaneH obxear Ha ASTER kaHanute (ASTER, 2003) B
UHdpayepBeHns perdoH (1 Ao 3), KbCOBBNHOBUA UH(hpayepBeH
peruoH (4 #o 9) U cnekTpPanHu KPMBU Ha HAKOW MUHEpanu, ckanu
U pacTUTenHocTTa

[aHHK 1 meToaM

3a knacucukaumsTa Ha 3emMHaTa MOBbLPXHOCT € W3Mon3-
BaHa efHa CaTenuTHa ClieHa, nonyyeHa OT MHCTPYMEHTa
ASTER. lNocnegHusaT e uscnefoBaTencki ypes, U3CTpensH ot
HACA cbc catenuta Tepa npe3 aekemspn 1999 r. u npen-
CTaBnsiBa CEH30pHA CUCTEMA C YHUKanHA KomOuHauus ot
LMPOK CMEKTbP Ha MOKPUTME U CPEdHO BWUCOKA MPOCTpaH-
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cTBeHa pesonouns. ASTER anapaTtypata uma Tpu CnekTpasHu
kaHanmu BbB Buaumus 6nmsko uHdpadepseH pervoH (VNIR) ¢
pasgeruTenHa cnocobHoct 15 m, wecT kaHana B
KbCOBBITHOBIS MH(ppaydepBeH pervoH (SWIR) ¢ pasgenuTenHa
cnocobHocT 30 M M neT KaHana B TepManHus WHpadyepseH
pervoH (TIR) umawm 90 m pasgenuTenHa cnocobHocT (dowr.
2).
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®ur. 2. CnektpaneH obxear Ha ASTER kaHanute (ASTER, 2003) B
UHhpayepBeHns pervoH (1 Ao 3), KbCOBBLNHOBUA MH(pPayepBeH
pervioH (4 po 9) n TepmanHus uHgpavepseH peruoH (10 go 14)

M3nonasaHa e ASTER Level 1B cueHa, xapaktepusupalia
Ce C TOBa, Ye Ma NPUINOXEHN PAaNOMETPUYHM N FTEOMETPUYHM
kopekuumn (cpur. 3). M3obpaxeHneto e reopedepupaHo B
npoekumst UTM CeBepHa 30Ha 35, WGS-1984. lNpeaun pa ce
NPUCTBNM  KbM  KpaWHaTa  Knacudukauus Ha  3eMHOTO
MOKPUTUE, OT M30BPAXEHUETO Ca MU3KIMKOYEHU BCUYKN 0BnacTu
KOMTO HE MPeACTaBnsBaT MHTEPEC.

3a xapaktepusupaHe ocobeHocTUTEe Ha peneda e
n3nonasaH uugpoB mopen Ha peneda (LMP). TMpu Hero
HagMopcKaTa BICOYMHA Ce MPEeACTaBs BU3yasTHO KaTo SPKOCT,
YMATO MPOMOPLMS CbOTBETCTBA HA WM3MEPEHWTE BUCOYMHM
(ur. 4). Tosn Bug UMCPOBM KapTW MOKPWMBAT LAnaTa
pasrnexgaHa Mnow, BMECTO Aa § pasfensaT Ha WBUUM,
OTrOBAPSALLM Ha Pa3CTOSHUETO MEXAY U30NMUHUNTE KaKTO € Mpu
TpaguUMoHHNTE Tonorpadocku kapTu. Lianata nHdopmaums 3a
TonorpacusiTa Ha TepeHa € BU3yanuanpaHa, B 3aBUCUMOCT OT
MpOCTpaHCTBEHaTa pasfenuTenHa cnocobHOCT Ha mMogena, B
KOETO Ce CbCTOM W TIXHaTa MOME3HOCT.YeCTo reonoxknTe
0beKTH ce Mapkupar Ype3 TonorpacusTa, Nopagm pasnnyHarta
CU €PO3MOHHA YCTOMYMBOCT W TNWHUKM Ha oTcrabBaHe B
WHTEH3MBHO AechopMupaHuTe 30HW. HanpaBeHuTe u3cnegsa-
HWS MMaxa 3a Len Ja Ce OueHM CbBpemeHHaTa dopma Ha
peneda, KaKTo U reHepupaHeTo Ha BOAOCOOPHUTE PaiioHM.



W3non3BaH e LudpoBus Mofden Ha peneda cb3fageH npu
MUCUATA Ha KOCMUYeckaTa cosanka npes despyapu 2000 r.,
n3eecteH kato SRTM (pagapHa Tonorpadcka COBaskoBa
MUCKHs), MmaLy pasgenuTenHa cnocobHoct 90 m. Lindposust
Mogen Ha peneda e M3NOn3BaH W MNpW CbCTaBAHETO Ha
kaptute B “nonycenku” (hillshade map), kakto m npu 3D
BM3yanu3aLuuTe Ha TepeHa.

YecCKaTta LieHTpana Bo6oB gon

oo

Haamopcka BUCOUMHA- v
High : 959

worE

®ur. 4. Uudpos mopen Ha peneda B paitoHa Ha TONNOENEKTPU-
Yeckarta LeHTpana Bobos aon
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MpeaBapuTenHa nogrotToBKa Ha U300paxeHusTa

MpouecbT Ha obpaboTkata Ha MyNTUCNEKTParHUTE
1300paxeHus 3a MonyyaBaHe Ha TbpCeHaTa MHGopMauns 3a
3eMHaTa  MOBBPXHOCT,  M3MCKBA  M3BbLPLIBAHETO  Ha
MOCMeaoBaTENHOCT OT MPOLECH pasnnyaBalLy Ce 3HAYUTENTHO
OT “CTaHOapTHWUTE" TeXHUKN 3a obpaboTka Ha nM30bpaxeHus.
Mpeon ga MpUCTBNM KbM KOMOWHMPAHETO Ha KaHanute Ha
ASTERu3oOpaxeHneto e Heobxogumo fa  w3kmouart
pacTUTENHoCTTa, 0brauuTe M BOOHWTE NIOWM, TbiA KaTo Te
BNMSASIT Ha MOMNYyYEHUTE pesynraTu.

Hannuneto Ha BuCokocTEONEHa pacTUTENHOCT MMa
“mackupaly’ eekT BbPXy 3eMHaTa  MOBBPXHOCT W
CNefoBaTENHO MMa NOTEeHUMana ga ckpue NMoBbpXHOCTTa Ui
Mo-4eCTO Aa [JOMPUHECE KbM OTPaXEHMETO MOMy4aBaHO OT
CeHaopa Ha caTenuTa. Mopagu Tasw npuymrHa npeam aa bae
HanpaeeHa 0OpaboTka 3a kapTupaHe Ha MUHEpANHUTE rpynu
n3obpaxenusita or ASTER Tpsibea ga 6baart “mackvpanun’ 3a
pacTtutenHoctTa (cur. 5).

[MpoueckT Ha MackupaHe Ha pacTUTENHOCTTa € nopobeH
Ha TO3M 3a MackupaHe Ha obnauute n TEXHWTE CeHku. Kato
OCHOBa 3a Mackarta Ha pacTtuteniHoctTa e uanonssaH NDVI
(Normalized  Difference  Vegetation Index) uHgekca.
[JOMbNHUTENHO €a W3KMIOYEHU WM BOOHUTE y4acTbLy, KOUTO ca
OTZeneHu C NOMOLLTa Ha NparoBu TexHUkW. Cneq npunaraHeTo
Ha BCMYKM M3MON3BaHM Mackum oT ASTERM30BpaxeHneTo ca
U3KNoYeHN Hag 31% OT nnoLLTa KOSTO NOKpUBA.

®ur. 5 Macka Ha pacTUTENHOCTTa B paiioHa Ha TOMNOeneKTpu-
Yeckara ueHTpana bobos gon

OT umdposrs mogen Ha penedpa ca MonyyeHn kapTu B
“MomnyceHKn”, Ha KOUTO SICHO Ce MofYepTaBaT 0cobEHOCTUTE Ha
peneda (cur. 6). Mpwn TO3M TN KapTK Ce Cb3AaBa ycellaHe 3a



OCBETEHOCT Ha 0DeKTa OT HSKaKbB BUPTYaneH M3TOYHMK Ha
CBETNMHA W BrievatreHue 3a 06eMHOCT Ha M306paxeHMeTo.
Ha npunoxeHata kapTa 3a M3TOYHMKA Ha CBETMMHA ca
3apageHn asumyt 3150 (CU) u Haknow 45°. [ombnHutene
pesyntar or obpaboTkata Ha Lmdposus Moden Ha peneda
npeacTaBnsiBa Mofena Ha peyHata Mpexa B paiioHa Ha
TOnnoenekTpudeckata LeHtpana bo6os pgon  (gur. 6).

lMony4eHnTe [aHHM 3a peyHaTa Mpexa AoMbMBaT ChlLEeCTBY-
BallaTa WHdopmaLus 3a paioHa 1 AasaT Bb3MOXHOCT 3a o-
KnacucukauusaTa

AOCTOBEPHA  MHTepnpeTaLus Ha

3EMHOTO NOKpUTHE.

npu

®ur. 6 Mogen Ha peyHaTa Mpexa B pav'loua Ha TOMJioeneKTpu-
YecKaTta LieHTpana Bo6oB gon

OOpaboTka Ha u300OpaxeHusiTa WU MHTEpnpe-

Tauumsa

Mpn pabotara cbC catenuTHUTe M3obpaxerus n LIMP e
W3Non3BaH CcrieyunanuavpaH codtyep 3a  AMCTAHLMOHHM
W3CnendBaHWs, a MNOMy4YeHUTe pes3ynTaty W KapTu ca
WHTEPNpeTMpaHN B cpeda Ha reorpadicka MHGOPMaLMOHHa
cuctema. Cb3aageHa e npocTpaHCTBeHa ©asa OT [aHHM,
BKMIOYBAlla pesyntaTute OT MPOBEAEHUTE AMCTAHLMOHHM
W13CcnefBaHwsl, KosTo MoXe Aa 6bae 13non3BaHa U JOMbIIHEHa
npw creggaLy paboTu B paioHa.

CbCTaBsAHETO Ha OTHOLIEHMA Mexgy kKaHanute e
M3MON3BaHO 33 3aCUNBAHE Ha CMeKTparHuTe pasnuuus Ha
muHepanute B Tax (Crowley et al, 1989), Toit kato
Pa3NUYHUTE NMOBBPXHOCTM UMAT CMELMUIHN OTpaXaTenHu u
COpOLIMOHHIN 0COBEHOCTY MPY BCUYKN ABIKMHN HA BbIHUTE.
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Cbwo Taka MOBBPXHOCTUTE umaT  abcopbuMOHHN
XapaKTEepUCTVKM MPpW ONPEeAENeH AbIDKMHA HA BbIIHUTE. Taan
abcopbumoHHa 0CODEHOCT MOXe [da Ce M3Mon3ea npu
OTHOLIEHMATA Mexay kaHamute. CbCTaBAHETO Ha MpOCTY
OTHOLLEHWS MEXZy kaHamuTe ce CbCTOM B MaTemaTiyHaTta
onepauus o AENEHWETO Ha PACcTEPHUTE CTOWHOCTM OT eayH
kaHan Ha cToiHocTuTe OT Apyr (Hanp.: kaHan 3/kaHan 1). Ako
pafeH obekT uma npubnuanTenHo egHakBo OTpaxeHWe B ABa
kaHana, TO nofny4eHaTa npu AENEHNETO UM CTOHOCT We 6bae
Brmska go 1. Taka NpEecMsTaHETO Ha OTHOWEHUS MeXay
kaHanuTe cromara fa ce OTKPOAT Teau 0BekTu KoWTOo umar
HaW-pasnnyHM OTpaxeHus B [BaTa kaHana.Ha nomyyeHute
n300paxeHns, 0Tpa3sBaliy OTHOLIEHMSITA MEXZY CbOTBET-
HUTE kaHanu Ha ASTER, ca npecMeTHaTu CTaTUCTUYECKUTE
CTOVHOCTMW OMMUCBALLM PEe3ynTaTuTe OT LEeNeHNeTo Ha pacTep-
HWUTE CTOMHOCTW. KaTo rpaHu4Ha CTOMHOCT € 3afaBaHa CpeaHo
apWTMETUYHATA CTOMHOCT + CTaHAAPTHOTO OTKITOHEHNE.

3a uennte Ha HacTosiwara pabota € KapTupaHo
MPOCTPaHCTBEHOTO PasnpoCTPaHeHUe Ha PasfuuyHU  Tpynu
OTMMHEpPAn 1 CKann BKIKOUBALLM: KENE3HN OKCUAM; KENesH!
CUNMKaTW; KkapOOHaTHM MWHepanu; MWHepanuTe enuaorT,
XNopuT, amubon; MUHepani XapakTepHu 3a MpoLecute Ha
XMOpOTEPMarHa MpOMsiHA Ha CKanuTe (amnyHWUT, KaoNWHWT,
NMPOUINT); FINHECTI MUHEPANW; OKBAPLIEHM CKanu.

[aHHnTe 3a n3non3BaHUTE OTHOLIEHWUS MeXay KaHanuTte
Ha ASTER u M3TOYHMKa 3a TAXHOTO MOJSI3BaHE Ca JafeHu B
Tabrmya 1, a B Tabnmua 2 ca gapeHn pesyntatute OT
knacudvkaumata.OT u3cnegBaHUTe KnacoBe Hai-ronsmo e
pasnpOCTPaHEHNETO HA Xena30 CbAbpXalluTe MUHeparnu.

Tabnuua 1. M3nonsgaHu omHOWeEHUS MexOy KaHanume Ha
ASTER 3a knacugbukayus Ha 3eMHOMO NoKpumue 8 palioHa

Ha TEL| bobos [on
OcobeHocTt CnekTpaneH N3TouHMK
kaHan unu
OTHOLLIEHVe
®epuxensso, Fe3+ 21 Rowan, Mars,
2003;
®epoxensso, Fez b5/h3+h1/b2 Hewson et al.,
2001; 2004a
®epucunukaTin b5/b4 Hewson et al.,
(6roTuT, Xxnopwur, 2001; 2004a
amdubon)
depookeuam b4/b3
Enugor, xnopwr, (b6+09)/(b7+b8)
amdgmbon
KapboHaTHu b13/b14 Bierwith, 2002;
MUHepanu Ninomiya, 2002;
(kanuuT+aonomur) Hewson et al.,
2001; 2004a
AYyHWT, KaOTMUHMT, (b4+b6)/b5 Rowan, Mars,
nupouUnmuT 2003
[muHecT MuHepanu | (b5xb7)/b6"2 Bierwith, 2002
OkBapLeHu ckanu b14/b12 Rowan, Mars,
2003




Tabrvua 2. Pesynmamu om knacugpukayusma Ha 3eMHOmO
nokpumue 8 uscnedsaHama ASTER cuyeHa

Mwme Ha knac Bpoit MpoLeHTHO
nUKCenu CbbpXaHue
Heknacudpuumpanu 17254914 59.025
®epo cunukaty (6uoTuT, 252762 0.821
xnoput, amgpubon)
AnYHUT, KAOIUHUT, 465545 1.512
nupounuT
KapboHaTHu MuHepanu 2658 0.009
(kanuuT+aonomur)
[TIMHECTN MUHepani 348093 1.130
Enugor, xnopuT, amcubon 0 0
®epu okeuan 484278 1.572
®epu xensso, Fed 603067 1.958
®epo xena3o, Fez 1408913 4.575
OkBapLieHV ckanm 376475 1.272
PactutenHoct 9566414 31.061
Pesyntatute 0T HanpaBeHWUTE OTHOLIEHWUS  Mexay
KaHanuTe ca HanoxXeHu B cpeda Ha  reorpadcka

MHAOPMALIMOHHA CiCTEMA BbpXy M300paXeHWeTo B pearHu
LBETOBE 3a paiioHa Ha TOMMoenekTpuyeckata LeHTpana
Bobos mon (cur. 7) u BBPXY UMdPOBUS Moaen Ha peneda
(cur. 8). B pasrnexgaHns paioH OT 1300paxeHNeTo, Koo
TEL| BoboB gon, Han ronsma nnowy, 3aema y4acTbuuTe C
NOTEHLMANHO HamWuMe Ha [BYBANEHTHO XEens30, BKIIOYK-
TenHo n obpabotsaemu nnoww (cpur. 8). OcBeH Hero ce
OTAENAT 30HW C HanuuMe Ha depo cunmkaTi, depu oKcuam,
thepu Kens3o, FMUHECTU MWHEpanu, MWHEpani CBbP3aHW C
npouecuTe Ha XugpoTepMarnHa MpoMsHau Ha OKBapLeHuTe
ckanu. 30HW C NOTEHLMANHO Hanuume Ha KBapL, CbObpxallp
cKanu ce ycTaHoBsBaT HenocpeacTeeHo fo TEL| Bo6os gon,
KaKTo W 10 XBOCTOXpaHWUAMLLETO My (cpur. 7).
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®ur. 7. Knacudmkauma Ha 3eMHOTO MOKPUTHE HanoXeHa BbpXY
ASTERu300paxeHneTo 3a paiioHa Ha TonnmoenekTpuyeckara
ueHTpana bo6or gon

1500 3000 Meters

48

a 750

1500 3000 Meters

®ur. 8. MoTeHUWanHo HanuuMe Ha KensA3oCbAbPKALM MUHE-
panu HarnoxeHo BbpXy LudpoBus Moaen Ha penedpa 3a panoHa
Ha TonnoenekTpuyeckara ueHTpana o6os aon

3akntoueHue

CbCTaBAHETO Ha MPOCTW OTHOWIEHUSI MEXAY KaHanuTe Ha
ASTER wmoxe fa 6bae MHOMO MoNe3Ho 3a pasrpaHM4aBaHeTo
Ha PasMyYHN CKanmM U XUMWYECKM ENEMEHTW, KakTo W 3a
npeaBapuTenHOTO  pasrpaHMyaBaHe  Ha  MOTEHUMAnHo
3aMbPCEHN NOYBK W HAMMYMe Ha TeXKU MeTanu. Pesyntatute
OT HaCTOSILETO M3CnedBaHE [aBaT Bb3MOXHOCT Aa Obge
ONMWUCAHO MPOCTPAHCTBEHOTO PAa3NpOCTPaHEHWE Ha XenesHu
OKVCK W TTIMHECTW MUHEPanW B nacnefsaHata nnoty. O6wo ca
Knacuduumpanmu 8 pasnuyHu Knaca MUHepanu 1 ckanu, kato e
onpefeneHo TAXHOTO MPOLEHTHO CbAbpXaHue B M3cnesd-
BaHOTO M1300paxeHue. MonyyeHuTe peaynraTv npencrasnsasar
npocTpaHcTBeHa 6asa [gaHHM, KosiTo Moxe gda Obae
gonbfiBaHa B Obpelle C AOMbIHMTENHA MH(opMauus OT
nonesu 1 NabopaTopHK U3CNEABaHMS.

bnazodapHocmu. AsTopuTe u3ka3BaT GnarogapHOCT Ha
MOH, ®oHg “Hay4Hu nscneaBaHus” 3a okasaHaTta MHaHCcOBa
MoaKpena u Bb3MOXHOCTTa 3a NPOBEXAaHe Ha M3cneaBaHuaTa
(gorosop MY 03/34), kakto 1 kbM Land Processes Distributed
Active Archive Center (LP DAAC) npu amepukaHckaTa
reonoxka cnyxba 3a 6esnnatHo npepoctaBeHute ASTER
n3obpaxeHus.
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