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AHATI3 MOXXJIMUBOCTEW 3ACTOCYBAHHA KOCMIYHUX CUCTEM OAUCTAHUIMHOIO
30HOYBAHHA 3EMII ANA BUPILLEHHA EKOJNOIN4YHUX 3ABOAHDb

Ha ocnosi ananimuunoeo o02nsady exonociunux 3a60aHs, @ MAKONC AHANI3Y MEXHIYHUX XAPAKMEPUCIUK | MOXNC-
aueocmeni 6UKOPUCMAHHL KOCMIYHUX CUCTEM OUCMAHYITIHO20 30HOVEAHHs 3emai 6 cmammi 3anponoHO8aHO 6UOIp
CHEKMPATbHUX 0iana3onie 05l CHOCMEPENCEHHs ONMUKO-EeKMPOHHUMU 3AcO0amu OOPMOBO20 CNeYiarbHO20 KOM-
NJIeKCY KOCMIYHUX anapamie 0Jisk NPO8eOeHH sl eKONO2IYH020 MOHIMOPUHZY 3eMHOI NOBEPXHI I ammocpepHoi OLIsHKIL.

Knrouoei cnosa: kocmiuni cucmemu, ONMuUKo-e1eKmpoHHe CHOCMEPEHCeHHS, eKON0SIUHUL MOHIMOPUHL.

BecTtyn

OnHUM 3 OCHOBHUX 3aBJaHb HaltioHasIbHIN 1IITOBOT
HAayKOBO-TEXHIYHOI KOCMIYHOI TIporpamu YKpaiHu Ha
2013-2017 poku, € po3BUTOK B repiny yepry Harionans-
HOI CUCTEMH JIOCITiDKEHHs 3emMiti 3 kocMocy [ 1]. Bukopuc-
TaHHsI KocMivHuX crcteM (KC) aucTaHIiitHOro 30HIyBaHHS
3emni (/I33) Ha OCHOBI 3acTocyBaHHSI OOPTOBHX OITHKO-
enexrponnux cucteM (OEC) xocmiunmx anapatiB (KA),
JIO3BOJISIE BUPIILIMTY 3aBJIAHHS B TIEPIILY YEPTy sIKi IOB’sI3aHi
13 CIIOCTEPEKEHHSM 00’ €KTIB Ta €KOJIOTTYHOTO MOHITOPUHTY
3eMHOI noBepxHi [ 1, 2]. 3aBIsKi KOCMIYHHM 3HIMKAaM MOX-
Ha 3IHCHIOBaTH EKOJIOTIYHHIA KOHTPOJb 00 €KTIB Ta 3a
Tporiecamy, SIKi 3HaXOIAThCs Ha 3E€MHOI TOBEpXHi, 1 3a
pe3ynpTaTaMy iX JAemm(ppyBaHHS MOXIIMBO IPOBOAWUTH
aHauti3 reoximMiyHOI iH(opMarii Ta poOUTH BUCHOBKH Bij-
HOCHO TIOTOYHOI €KOJIOTIYHOI CHTYaIlil, 8 TAKOX KOHTPOJIIO
CTaHy MEBHUX HeOe3MmeuHnX 00'eKTiB [2, 3].

Awnaniz jiteparypm. Ilepm HDKX modatd po3MOBY
PO BUKOPHCTAHHS KOCMIYHUX TEXHOJIOTIH, a TAKOXK POITh
KOCMIUHHX CHCTEM IMCTaHIIIHOrO 30HIyBaHHSI B €KOJIO-
TYHOMY MOHITOPHHTY, HEOOXITHO BU3HAUHMTHCS 3 TIOHST-
TSIM €KOJIOTIYHOro MOHITOpHHTY. [Ti/1 exonorivHIM MOHi-
TOPUHTOM (MOHITOPHHI HaBKOJIMIIHBOTO CEPEJOBHINA
(HC)) O6ynemo po3yMiTH KOMILIEKCHY CHCTEMY CIIOCTEpe-
JKEHb 32 CTAaHOM HABKOJIMIIHBOTO CEPEIOBHINA, OLIHKH i
MPOTHO3Y 3MiH CTaHy HaBKOJIMIIHBOTO CEPEeIOBHINA T

BIUIMBOM TNPHPOJHUX 1 aHTPONOI€HHUX YMHHHUKIB [2, 3].
OCHOBHI KOHIIETIIIT €KOJIOrYHOr0 MOHITOPUHTY 3aKIIa/IeHi
me B 70-x pokax. Tax moniropunr HC po3ristHyTHIl SIK
CHCTEMa CIIOCTEPEKEeHb, OLIHKH 1 MPOrHO3y aHTPOIOreH-
HHMX 3MiH CTaHy a0lOTMYHMX KOMIIOHEHTIB Oiocdepu, y
BIJINIOBIIb PEAKIIil €KOCHCTEM Ha IIi 3MiHM 1 aHTPOIIOreH-
HHX 3MiH B €KOCHCTEMaX, TI0B’I3aHUX 3 JII€0 TOCTIONAPCh-
koi gisutbHOCTI [2, 3]. TTo LI I'epacumoBy, MOHITOpUHT —
1Ie CHCTEMa CIIOCTEPEKEHHS, KOHTPOITIO 1 YIIpaBJIiHHS CTa-
HOM HAaBKOJIMIITHBOTO CEpe/IOBHINA. Y 000X KOHIICMIIiSX B
OCHOBI MOHITOPUHTY JISKHTh CHCTEMA CIIOCTEPEKEHb.
Cucrema eKoorivHOrO MOHITOPUHTY ITOBUHHA HAKOINTY-
BaTH, CHCTEMaTH3YBAaTH 1 aHaIi3yBaTH iHpopmalrio [2, 3]:

— IIPO CTaH HaBKOJHIIHHOTO CEPEOBHUIIA;

— TIpO HPUYUHM CIOCTEPEKYBAHHUX 1 BIPOTiIHHX
3MiH cTaHy (ToOTO Ipo JHKepena i YNHHUKH Mii);

— PO JONYCTUMICTh 3MiH i HABaHTaXXCHb HA Ce-
PEIOBUIIE B LILIIOMY;

— TIpo iCHYIOYI pe3epBH Oiochepu.

TakuM 4MHOM, B CHCTEMY EKOJIOT'IYHOT'O MOHITO-
PUHTY BXOAATH CHUCTEMH CIOCTEPEXKEHHsSI 332 CTaHOM
efleMeHTiB Giocdepu 1 criocTepekeHHs 3a JHKepenaMu i
YUHHUKAMH aHTPOIOTeHHOT [il.

Tomy, MeTOI0 cTATTi € MPOBECTH aHAJI3 TEXHIY-
HUX MOXITUBOCTEl OOPTOBOTO CIIEIIAIbHOIO KOMILIEK-
Cy JJIsi BU3HAYCHHS BUKOPHCTAHHS KOCMIYHHMX CHCTEM
J133 npu nmpoBeieHH] €KOJIOT1YHOT'O MOHITOPUHT'Y.
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Bacanvri numanns

BuknageHHs1 OCHOBHOIo maTepiany

BignoBimHO 0 NMpHUBEACHUX BU3HAYEHB 1 ITOKJIA-
JIEHUX Ha cHcTeMy (YHKI[IH, MOHITOPHHI BKJIIOYA€E TPH
OCHOBHI HampsIMU AisUTbHOCTI [2, 3]:

— CIIOCTEPEXKCHHS 33 YMHHHUKAMHU il 1 CTaHOM
CepeoOBHIIa;

— OI[HKY ()aKTUYHOTO CTAHY CEPEOBHIIA;

— TMIPOTHO3 CTaHy HaBKOJHIIHBOI'O MPUPOTHOTO
cepeIoBUINA 1 OLIIHKY IPOrHO30BAHOT'O CTaHYy.

Coijzt B3SITH 0 YBaru Te, 10 cama CHCTeMa MOHITO-
PHHTY HE BKJIIOYAE MisUTbHICTD MIO/I0 YIPABIIHHSA SKICTIO
CepeoBUIIa, alle € JPKEPEIoM HEeOOXITHOT Il yXBaJleH-
HS CKOJIOTIYHO 3HAYYINKX BUPIIIeHb iHpopMartii [2, 3].

OCHOBHI 3aBJJaHHS €KOJIOTTYHOI'0 MOHITOPHHTY €:

—  CIIOCTEPE)KCHHS 3a JDKEpeIaMK aHTPOIIOTSHHOI [Tii;

—  CIIOCTEpPEKEHHS 32 YNHHUKAMH aHTPOIOr€HHOI J1i;

— CIOCTEpEXEHHS 3a CTAaHOM HPHPOIHOIO cepe-
JIOBHIIIA 1 TpOIIECAMM, IO BiAOYBAIOTHCS B HIM, T
BIUIMBOM YMHHHUKIB aHTPOIIOI'€HHOT 1ii;

— owuiHKa (aKTUYHOTrO CTaHy MPUPOIHOTO cepe-
JIOBUIIA;

— IIPOTHO3 3MiHH CTaHy HPUPOJHOTO CEpPEIOBHU-
IIa MiJ BIUITMBOM YHHHHUKIB aHTPOITOTCHHOI Mii 1 OI[iHKa
MIPOTCHO30BAHOI'0 CTAHY NPUPOJHOTO CEPEIOBHUIIIA.

ExonoriuHuii MOHITOPHHT HaBKOJUIIHBOTO Cepe-
JIOBUILIA MOYKE MPOBOJAUTHCS HA PI3HUX PIBHSX MPOCTO-
pOBOI opramisallii: Ha piBHI HPOMHCIOBOIO 00'€KTY,
MicTa, 00J1acTi, Kparo, PerioHy, a TaKoXK Ha HaIliOHaJIb-
HOMY piBHi [3]. BinnoBigHo 10 NMpUBeICHUX BU3HAYCHD
1 MOKJIA/IEHNX HA CUCTeMY (YHKIIiH, MOHITOPUHT BKJIIO-
Yae JeKiIbka OCHOBHUX mpouenyp [2, 3]:

— BuAUIeHHS (BU3HAauYeHHS) OO0'€KTy cmocrepe-
YKECHHSI;

— O0OCTe)XeHHS BHUIUIEHOr0 O00'€KTy CIocTepe-
YKECHHSI;

— CKJIaJaHHA iHpOpMAIHHOT Moaemi 11 00'eKTy
CIIOCTEPEKEHHS;

— IUIaHYBaHHS BUMipIOBaHb;

— OIliHKa CTaHy 00’€KTY CIOCTCPEKEHHS 1 1/1eH-
Tudikamii Horo iHpopMaIiiHHOT MoIeNi;

— IIPOTHO3yBaHHS 3MIHM CTaHy O0'€KTy crocre-
peXeHHs; npeacTaBiieHHs iH(opMmauii B 3py4Hild s
KopHcTyBaua (opMi 1 ToBeIeHHS 11 10 CrIoXKUBayva.

TakuM 4MHOM, B CHCTEMY EKOJIOT'IYHOT'O MOHITO-
PHHTY BXOISITH CIIOCTEPEKEHHS 32 CTAHOM EJIEMEHTIB
6iocdepu 1 CrTOCTEPEKCHHS 32 PKEPETaMU | YHMHHUKAMHU
aHTPONOreHHOT Jii.

XapakTtep i MexaHi3M Yy3arajbHeHHsS iHpopmarii
PO €KOJIOTiYHY 00CTaHOBKY IIpH i pyci MO iepapXivyHuX
PIBHSIX CHCTEMH €KOJIOTiYHOrO MOHITOPUHTY BH3Haya-
I0ThCSL 32 JIOTIOMOTOI0 MOHSTTS 1HQOPMALiHOTO MOPT-
pera exonorigHoi oocranoBki. OCTaHHIN € CYKYIHICTIO
rpagiuHO TPENCTaBIEHUX IPOCTOPOBO PO3IMOIIIEHUX
JIAaHUX, 1110 XapaKTEePU3YIOTh EKOJIOTIYHY 0OCTAaHOBKY Ha
MIeBHIH TEPUTOPii, CHIJIBHO 3 KAPTOOCHOBOW MICIIEBOCTI.
Po3ainpHa 37aTHICTE iH(OpPMAIHHOTO MOpPTpeTa 3aJie-
KHUTh BiJl MacmTa0y BHKOPUCTOBYBAHOI KapTOOCHOBH.

ITpu po3pobui NPOEKTIB EKOJIOriYHOr0 MOHITOPUHTY
HeoOXiqHa Taka iHpopmaris [3, 5]:

1. xepena HaaXOKEHHS 3a0pYIHIOIOYHX pPEYo-
BUH B HAaBKOJHMIIHE TPHPOIHE CEPEIOBUIIE — BUKHIH
3a0pyAHIOIOYHX PEYOBUH B aTMOc(epy ITPOMHCIOBUMH,
€HepreTUYHNMU, TPAHCIIOPTHUMU 1 IHIIUMH 00'€KTaMH;
CKUJIaHHSl CTIYHUX BOJ y BOIHI O0'€KTH; IOBEPXHEBI
3MHBH 3a0pYIHIOIOUNX 1 O10r€HHUX PEYOBUH B ITOBEPX-
HEB1 BOJIU CYIII 1 MOpSI; BHECEHHS HA 3€MHY ITOBEPXHIO 1
(a00) B rpyHTOBHI Imap 3a0pyIHIOIOYUX 1 OIOTCHHHX
PEUYOBUH pa3oM 3 JOOpHBaMH 1 OTPYTOXiMiKaTaMH HpHU
CIJIBCHKOTOCIIONAPCHKIH MisUTBHOCTI; MiCIIs ITOXOBAHHA 1
CKJIaJlyBaHHS MPOMHUCIOBHX 1 KOMYHAJIbHHX BiIXOJIB;
TEXHOTEHHI aBapii, 0 MPUBOJATH 10 BUKUAY B aTMOC-
(depy HeOe3NeuHNx pPedoBUH 1 (200) pO3TUBY PIIKUX
3a0pyAHIOIOYHX 1 HEOE3IIEUHUX PEYOBHH 1 T. 11.;

2. TlepeHeceHHs1 3a0pyIHIOIOYHX PEYOBHH — IPO-
necu aTMoc(epHOro IepeHEeCeHHs; IMPOIeCH IepeHe-
CEHHS 1 Mirparlii y BOIHOMY CEepEeIOBHIII;

3. IIpomecu nmaHmadTHO-TEOXIMIYHOTO MEPEPO3-
MOAINYy 3a0pYAHIOIYMUX PEYOBHH — Mirpamisi 3a0pyn-
HIOIOUMX PEYOBUH 3a T'PYHTOBHM IpodiseM 10 piBHS
I'PYHTOBUX BOM; Mirpaiisi 3a0pyAHIOIOUNX PEYOBHH I10
JaHIIAPTHO-TEOXIMIYHOMY CIONYYEHHIO 3 ypaxyBaH-
HSIM TeoXiMiYHUX 0ap'epiB 1 010XIMIYHUX KPYrOBOPOTIB;
010XIMIYHUI KPYroBOPOT i T.JI.

4. JlaHi IpO CTaH aHTPOIOICHHUX JDKEPEs eMicil —
TIOTY)KHICTh JDKEpena eMicil 1 Micuepo3TanryBaHHs Ho-
ro, TIAPOJUHAMIYHI YMOBU HAIXOIDKCHHS eMicii B Ha-
BKOJTUIITHE CEPEOBUIILIE.

VY 30HI BIUTUBY JKepes eMicii OpraHi30BYEThCS CHC-
TEMaTHYHE CIIOCTEPEKEHHS 32 TAKMMH 00’€KTaMu 1 ma-
paMeTpamM¥ HaBKOJIMIIHBOTO IPHPOTHOTO CEPEITOBHUIIA.

1. Atmocdepa: XiMiYHHI 1 paJiOHYKIITHAN CKIIan
ra3oBoi i aepo3oybHOI (a3 MOBITPsHOI cepr; TBepai i
piaki ocimanHs (CHIT, OII) 1 IX XIMIYHHI 1 pagiOHyKIi-
HHI CKJIaJT; TEIUIOBE 1 BONIOTICHE 3a0pyIHEHHS aTMOC(HEPH.

2. Tippocdepa: ximMiuyHHH 1 pamiOHYKITITHAN CKiIa]
cepeoBUINA MTOBEPXHEBUX BOJ (PidUKH, 03epa, BOJOCKO-
BHIIA 1 T. JI.), IPYHTOBUX BOJ, CYCIICH31# 1 JaHUX BiIK-
JIaJieHb B TPUPOJAHUX BOJOCTOKAX 1 BOAOHMHUINAX; Terl-
JI0Be 3a0pyJHEHHSI TOBEPXHEBUX 1 IPYHTOBUX BO/I.

3. I'pyHT: XiMIYHUH 1 paTiOHYKIITHUN CKIam Iisl-
JILHOTO Iapy IPYHTY.

4. Biora: xiMmiyHe 1 pagioakTHBHE 3a0pyIHEHHS
CLIBCHKOTOCIIONAPCHKHUX  YTi/lb, POCIMHHOIO MOKPHBY,
I'PYHTOBUX 300II€HO3IB, Ha3eMHHX CIIiBTOBapHUCTB, JIO-
MaIlHIX 1 JUKUX TBapHH, NTaXiB, KOMax, BOIHHX pOC-
JIVH, IJIAaHKTOHY, PHO.

5. VpbaHizoBaHe cepeloBHINE: XIMIYHMN 1 pania-
UiiiHUI (OH MOBITPSHOTO CEpeOBUILA HACEIEHUX MyH-
KTiB; XIMIYHUH 1 paioOHyKIIIHUHA CKJIaj MPOIYKTIB Xa-
pYyBaHHS, TUTHOI BOJM 1 TaK JaJIi.

6. Hacenenus: xapakrtepHi gemorpadiuHi napame-
TpH (YUCENBHICTD 1 LIUIBHICTh HACEJICHHs, HapOKyBa-
HICTh 1 CMEPTHICTh, BIKOBHH CKJaJ, 3aXBOPIOBAHICTH,
PiBEHb MPUPOHKEHOI MOTBOPHOCTI 1 aHOMaii); coli-
aJIbHO €KOHOMIYH1 YHHHHKH.
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CucreMr MOHITOPUHTY TPHUPOAHUX CEPEAOBHUIN 1
€KOCHCTEM BKITIOYAIOTh 3aCO0M CIIOCTEPEKEHHSI €KOJIOTi-
YHOI SIKOCTI TIOBITPSTHOTO CEpENOBHIIA, EKOJOTIYHOTO
CTaHy ITOBEPXHEBUX BOJ 1 BOTHUX EKOCHUCTEM, EKOJIOTiY-
HOT'O CTaHy TeOJIOTTYHOrO CePEeIOBHIIA 1 HA3eMHUX EKOCH-
crem. [l BUpIIIIEHHS TTOCTABJICHUX 3aBIaHb SKOJIOITIHO-
T'O MOHITOPUHTY MPU3EMHOI KyJIH MO)KHA BUKOPHUCTOBYBA-
TH KOCMIYHI arapaTy AMCTAaHIIIHOTO 30HAyBaHHs 3eMIi,
SIKM MOYKJIMBO 3B’SI3aTH B €JIMHY MEPEeKy 1H(POpMaIiiHOro
MPOCTOPY, 110 MOKE OYTH C(OPMOBAHUIA HA OCHOBI BUKO-
PHCTaHHs Cy4acHUX reoiH(opMalliiiHiX TEXHOIOTiH [4, 6].
[ponorxyroun aHami3yBaTH pKepena [S — 7], MOXKIUBO
3pOOHUTH BUCHOBOK IO €()eKTUBHICTH (DYHKIIOHYBaHHS
KOCMIYHOI CHCTEMH CIIOCTEPEKCHHS 3aJISKHTh Bill MOX-
JIMBOCTEH PpO3IMi3HABAaHHS ONTHKO-EIIEKTPOHHUMHU CHCTe-
MaMH TIpoIeciB i 00’ekTiB B mpocTopi. Ha choroiHimmHii
JICHB 3’SIBUTUCS HOBI TIXOM, SKI HE MOTPeOye BUCOKOTO
MIPOCTOPOBOTO PO3PI3HEHHS, a came — 3aCTOCOBYIOTh Me-
TOJIM TIOJIMIIEHHS SIKOCTI 00poOKH OararocneKkTpaibHUX
(TimepcneKTpaIbHIX) KOCMIYHHUX 3HIMKIB, SIKIi BUXOMSTH
Ha OCHOBI BUKOPHUCTAaHHSI CIIEKTPOMETPHIHUX Kamep [4].
[Tpu ananizi cygacuHux texnonorii nooymnosu OEC [2, 3,
4] BU3HAYEHO 0, OCOOJIMBICTIO BUKOPUCTAHHS BHIHMO-
TO Jiana3oHy €, B IEPIIy Yepry, 3JaTHICTh BiJOUTTS 00'-
€KTOM COHSYHY €HEprilo, sKa XapaKTepu3ye XiMiuHHH
cknaj #oro nmoepxHi. Ile mae MokMBiCTH TIpH MpoBe-
JICHHI BIJICOCIIEKTPAIBHIT 3HOMIIl OTpHMyBaTH 300pa-
JKEHHSI B PI3HHUX 30HaX crektpy. [Ipu 1bomy, 3 JeKLTBKOX
CIEKTpaJIbHUX 30H MOYKHA CHHTE3YBaTH HE OJWH, a 0e3-
JIiY BapiaHTIB 300pa)KeHHS THX, IO BiJ0OpaXkaroTh €Ko-
JIOTiYHy 00cTaHOBKy. [IpuuomMy KoKE€H BapiaHT TaKoro
0araTocreKTpaibHOro 300paKeHHsI MiCTHTh CBOIO OKpe-
My iH(dopMalio npo ctaH 3eMHoi noBepxHi [4]. Ilpu

LIOMY, OCHOBHA yBara IpUAUIIETHCS HE TPOCTOPOBOMY
PO3pPI3HEHHIO ONTUKO-EJIEKTPOHHUX KaMep, a BUSBICHHIO
a00 BHCBITIIEHHIO 3MiH CIEKTPAJIbHOTO CKJIaJy OTPHMY-
BaHOT'O €JIEKTPOMArHiTHOrO BUNIpoMiHIoBaHHS [4, 5]. Tax
Ha OJHOMY Kpallle BUIUISIOTHCS JIOPOTH 1 CIIOpYIH, Ha
IHIIIOMY - BOJTHI TIOBEPXHI iX BMICT, a Ha TPETHOMY Kpaliie
BUJIHO TTOJPOOHII JIIEHHS POCITUHHOCTI 1 T. .

Amari3 nitepatypu [3 — 5] mokasas, 110 mooyaoBa
OpOITANBHOTO YrpyIyBaHHs KOCMIYHHMX amapaTiB OITH-
KO-€JIEKTPOHHOT'O CIIOCTEPEKEHHSI Ha/IBUCOKOTO JI03BOITY
OyIyeThCs Ha COHSYHO-CHHXPOHHHMX opOitax (Tabm. 1).
Ie mae MOXITUBICTh, IO O CYNYTHHK 3aBXKAM ITPOJITaB
HaJl OJIHIEIO 1 TI€IO X TEPUTOPIEI0 HA 3aJaHiil MMPOTI B
OJIMH 1 TOW K€ MICIIeBUI COHMYHMI yac. TakKuM YHHOM,
JUTSL 3aJTaHUX 300paXkeHb oTpuMyBaHuX 3 KA, Moxe OyTu
JIOCSITHYTE OJTHAKOBE COHSYHE OCBITJIICHHS (32 BHHITKOM
ce30HHHUX 3MiH). I1oCTIHHICTh OCBITJICHOCTI 1 B3aEMHOTO
posTanryBaHHs cyrmyTtHuKa i COHIIS BIIHOCHO croctepe-
JKYBaHOI TEPUTOpIi CTBOPIOIOTH CHPHATINBI YMOBH (o-
TOMETPUYHOI 00pOOKH KOCMIYHMX 3HIMKIB. [Ipu 1ipomy,
CTBOPEHHI KOCMIYHUX CHCTEM CIIOCTEPEXEHHS 3a IOBEp-
XHEIo 3eMJIi pOOHTHCS YIOp Ha KOMIUIEKCHE BHKOPHC-
TaHHS NPUIJIAJIB, IO MPAIOIOTh B PI3HUX CHEKTPAIbHUX
niana3oHax.

AHaNITHYHUHN oryisf jitepatypu [4, 5, 7] moka3as,
110 BiAMOBIJTHO IO CIIEKTPAJILHOI IITBHOCTI €HEpreTHY-
HOI SICKPABOCTI XapaKTEPHCTHK O0’€KTy MOXIIMBO BH-
3HAYNUTH CHEKTPaJbHI Jialla30HH Ui MPOBEACHHS €KO-
JIOTIYHOTO MOHITOPHHTY 3a JIOIIOMOT'OI0 BUKOPHUCTAHHS
OEC cnocrepexeHHs B KOCMiuHHMX cucTemax JI33.
MoxuBil BHOIp 0araToCIeKTpalbHOrO MPUCTPOIO (Cce-
HCOpY) AJIsl BUKOHAHHS 3aBAaHb €KOJIOTIYHOTO CIIOCTe-
PEXKeHHSI ITpeJICTaBlIeHO B Ta0. 2.

Tabmuus 1

XapaKTepI/ICTI/IKI/I KOCMIYHHX anapaTiB OIITUKO-CJIICKTPOHHOI'O CIIOCTCPECIKCHHA

Kocvoraeckani | Beicota |Harnmonernze | Ileprox ITapanMeTpsl ONTIHEO-3IEKT POHHOTT ITapametper 3V 1 BorxomHbre mapametpbr KC
armapar OpOMIBL | OpPOIIBL, odparme- KAMeEpPBI TIep €At
(cTpatia) KM rpajg. 14, MIT 1H}popmarpr
5| 4. | Pasmep p. | KommuectBo | EMkocts, | Cropocts, | Jax- MC | Paspemerie
M |eMm MEM r Tour Mour/c | Bar,
PAN |MS | PAN | MS KM PAN | MS

IKONOS-2 681 98.1 98,3 100 (70 | 12 |48 |13500 (3375 80 320 11 | 68000 | 10 | 4.0
(CIITA)

Qui ckBird-2 450 97.2 934 88 |60 | 12 |48 [27568 |6892 128 320 16,5 | 51000 | 06 | 24
(CIIIA)

OrbView-3 470 97.2 92,6 3.0 |45 6 |24 [ 8000 |2000 32 150 8 [157000| 10 | 4.0
(CIIIA)

EROSB ~500 97.3 94.8 5.0 |50 7 |uet |10000 | HeT | 27120 450 7 (100000 0.7 | mer
(IIspanms)

Pecype JE-1 361- 70.4 94,0 4.0 |50 9 - 36000 | - 768 300 28,3 | 90000 | 10 | 3.0
{Pocen) 604

EKOMPSAT-2| 685 98.1 98,5 - - - - [15000 |3750 | 64196 320 15 137000 10 | 4.0
(Kopea)

Cartosat-2 637 97.9 974 5.6 |70 7 |Her |12288 | HeT 64 105 06 |114000( 08 | Her
(Tema)

WorldView-1 | 496 97.2 93.0 8.8 |60 | 8 |mer |35000 | Her 2200 800 16,4 |113000| 0.5 | mer
(CIIIA)

Cartosat-2A 635 97.9 97.4 50 |70 7 |meT | 12288 | Het 64 105 9.6 56000 | 0.8 | Her
()

GeoEye-1 684 98.0 98,0 133 (110 8 | 32 [35000 |9300 1200 740 152 | 51000 | 041 | 1,64
(CIIIA)

WorldView-2 | 770 978 1000 133 (110 8 | 32 [35000 |9300 2200 800 16,4 | 58000 | 048 | 18
(CIIIA)

Pleiades-1 094 90.2 - 129 (65| 13 | 52 |30000 |7500 600 465 20 53800 | 05 | 2.0
(D parnnir)
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BianoBigHICTh 3aBIaHb MO0 MPOBEICHHS SKOJIOTIYHON0 MOHITOPHHTY

a0 BI/I60py CIICKTpaJIbHUX [[iJ'IHHOK KaHaJiB OIITUKO-CJIICKTPOHHUMU CUCTEMaMU

Tabumuis 2

Ne 3aBaHHsI 1[0J10 TPOBEJICHHS €KOJIOITYHOI'0 MOHITOPHHTY CrekrpaibHuii qianma3on | Tun GaraTocrexT-
3/m 3arajibHe CrieniansHe PpaJIbHOTO MpH-
cTporo (ceHcop)
1. |Kopmon mix 3e- | Xiopodin pociun 620-670 aM MSS, HSI,
MHOIO [IOBEPX- | XMapHICTB 1 POCINHHICT 840-780 um HRVIR,
HEI0 1 XMapaMHu IIMCA, I'CA
2. |BnacruBictb Paznnune B moyBax M pacTUTEIBHOCTH 460-480 Hm RBYV,
3eMHOi IOBEPXHi|3eseHas pacTUTENBHOCTD 545-568 um T™, MODIS,
i xmap CBOJCTBA JIMCTOBOrO IIOKPOsI 1230-1250 M HRVIR,
Pa3/iunst CHEXHOTO TIOKPOBa (0BIaUHOCTH) 1630-1653 HM MMCA,
[TapameTpbl 3eMHOT0 IIOKPOBa 1 00JIAYHOCTH 2100-2155 um I'CA
3. |Komnip okeany CrioctepesxeHHs 3a XJI0podisioMm 405-420 aMm, 437-450 HM, ™,
405-420 um, 405-420 a™M MSS,
Onaau 546-556 am HRV,
Onaju, arMocdepa 660-673 um HRVIR
dimroopecuieHtist xjaopodiny 673-683 um
BractuBocti aepo3oniB 743-753 um
BractuBocti aepo3oiniB Ta napameTpu atMmocdepu 860-880 um
4. |Armocdepa i|[TapameTpu XMapHOCTI Ta aTMOCc(epH 890-920 1M, 915-965 um MSS,
XMapu [ip'stHi XMapu 1,36-1,39 Mkm ETM,
Bonorictb B cepeniit yactuni Tponocdepu 6,53-6,9 MKkM HRG
BororicTs y BepxHiii yacTusi Tponochepu 7,17-7,48 MkM
Temneparypa noBepxHi 3emii 8,4-8,7 MKkM
5. |TemnoBi Biactu-|TemmepaTypa MOPCHKOI HOBEPXHI 3,66-3,8 MKkM MT],
BOCTI JlecHble noXkapbl, BYJIKaHbL 3,92-3,98 MkmM TIMS
Temmneparypa 00J1aKOB ¥ TOBEPXHOCTH 3eMIIU 3,92-3,98 MM, 4,02-4,08 MKM,
10,78-11,3 mxm, 11,76-12,3 MKy
Temneparypa B Tponiocepe, cocraB 00JIaKkoB 4,43-4,55 Mxm
AHaJti3 3araJIbHOro BMicTy A30Ha 9,58-9,88 MKkM
Bucora i ckitag xmap 13,18-13,49 mMkmM,
13,48-13,79 mkmM,
13,78-14,09 mkmM,
14,08-14,39 mkm

BucHoBKMu

TakuM YMHOM, B CTATTi IpENCTaBIECHI OCHOBHI 3a-
BIaHHS LIOO0 MPOBEIEHHS €KOJOTiYHOr0 KOHTPOJIO Ta
MOHITOPHHTY Ha OCHOBI 3aCTOCYBAaHHS KOCMIUHHX CHC-
TeM JI33 3i
eJIEKTPOHHUX 3ac00iB crioctepexxenHs. [Ipu npomy He-
00XiJHa I[IJIbOBA TOeTamHa 00poOKa OaraTocmeKkTpaib-
HUX KOCMIYHHX 3HIMKIB B Ha3eMHHX IPOrpaMHO-
amapaTHUX KOMIUIEKCaX IIOJ0 €KOJOTIYHOro CrocTepe-
KEHHSI.

OnmHUM i3 MOXIHUBHX MPOIPAMHHX MPOAYKTIB €
reoinpopmauiiiai cucremu (I'IC), sk maroTh iHTErpa-

BUKOPUCTAHHAM CYYaCHHUX  OITHKO-

LWiHKI XapakTep Ta JI03BOJISIE CTBOPUTH HA iX OCHOBI
MOT'YTHIH IHCTpYMEHT /1t 300py, 30epiraHHs, cucreMa-
TU3alii, aHami3y i npeacTaBiacHHs iHopmarii [6]. [eo-
iHpOpMAaIiifHI CHCTEMH MAalOTh TaKi XapaKTEPUCTHKH,
SKi 3 TIOBHHM IIPaBOM JI03BOJISIFOTH INPOBOJHUTH BiJO-
Opa’keHHS Ta MPOTHO3YBAaHHS Ta YIPaBIiHHSI MOHITOPH-
HT'OBOIO iH(OpMAITi€TO.

Tinpku 3 mosieoro I'IC OBHOIO MIipOIO peasizyeTh-
¢ MOXKITUBICTH I[UTICHOTO, y3arajlbHCHOTO MOy Ha
KOMIUIEKCHI MpOoOJIEMH HaBKOJIMIITHBOTO CEPEOBUINA i
exonorii. 'IC crac OCHOBHUM €JI€MEHTOM CHUCTEM MOHI-
TOPHHTY.

Cnucok nitepatypu

1. 3axon Vkpainu 6io 6i0 5 eepecus 2013 p. Ne 439-VII
«3azanvrnodepoicagna Yinbosa HAYKOBO-MEXHIUHA KOCMIUHA
npoepama Yxpainu na 2013-2017 poxuy.

2. Borowwun B.U. Dxonocusa u kocmoc / B.U. Bonowun,
B.U. lipanosckuii, E.U. Bywyes // Kocmiuna nayka i mexnono-
eia. —2002. - T. 8, Ne 2/3— C. 52-56.

3. Tpagumos .M. Cospementvie memoost u ancopum-
Mbl 00pabOmMKU U aHANU3A KOMNIEKCA KOCMUYECKOT, 2€01020-
2eoepaghueckoli u ceoxumuyeckol ungpopmayuu 0ns NPOSHo-
3a y21e8000pOOH020 NOMEHYUANA HEUZVUEHHBIX YUACMKOS
nedp / AM. Tpagumos, B.H. Egdoxumenxos, M K. Illysaesa
/= M.: QHU3MATIIAT. 2012. — 320 c.

4. Puc Y.I'. Ocnosu oucmanyuonnozo 30H0upoganus /
V.I'. Puc — M.: Texnocgpepa. 2006. — 336 c.

5. Llogeneepom P.A. [Jucmanyuonnoe 3omouposanue.
Mooenu u memoowr ob6pabomxu uzobpaxcenuii / P.A. I[llosen-
2epom — M.: Texnocgpepa. 2010. — 560 c.

6. Yanopa A.-M. Jlucmanyuonnoe 3onouposanue u 2eo-
epaghuueckue ungpopmayuonnvie cucmemvt / A.M. Yanopa,
C.K. I'ow. — M.: Texnocghepa. 2008. — 312 c.

7. Enuxun A.B. Cucmema Kocmuuecko2o MOHUMoOpuHea
MYC Poccuu / A.B. Enuxun // 3emns uz kocmoca - naubonee
aghpexmusnvie pewrenus. Boin. 4, — 2010. — C. 34-35.

Haoitwna 0o peoronezii 15.01.2014

Penensent: 1-p TexH. Hayk, npod. I'.JI. Bapanos, AII «len-
tpanbauid HI HaBiranii Ta ynpasninasy, Kuis.

187



Hayxa i mexnixa Iosimpsnux Cun 36poiinux Cun Yrpainu, 2014, Ne 2(15) ISSN 2223-456X

AHAIN3 BO3MOXHOCTEN NPUMEHEHMUA KOCMUYECKUX CUCTEM .
ANCTAHLMUOHHOIO 3I0HOANPOBAHUA 3EMJIN ANA PELLEHUA SKONOIMMYECKUX 3AOAHUA

JI.I1. TTamkoB

Ha ocnose ananumuueckozo o63opa Ko02U4ecKux 30()0)’-!1/{12, a makokce ananu3y MmexHuuyecKux xapakxmepucmuk u 603-
MOJCHOCEL UCHONb308AHUSL KOCMUYECKUX CUCMEM 0ucmauuu0HH020 30H()up0661HMﬂ 3emau 6 cmamoe I’Zp@()JZO.?IceH 6bl60p cnek-
mpajibHblX ouanazono8 Oist HadMOOeHus. ONMUKO-971eEKMPOHHbIMU cpet)cmeamu 6opm06020 CneyuanrbHo2c0 KOMnieKkca Kocmude-
CKUX annapamoe ons npoeet)emm IKONI02UHECKO20 MOHUMOpUH2a 3eMHOU nosepxnocmu u amjwoct])epﬂoeo ydacmka.

Knrouesvie cnosa: xocmuueckue cucmemol, ONMUKO-21€KMpOHHOoe Ha6]1}0()eHue, 9KONI02UYeCKUll MOHUMOPUHL.

ANALYSIS OF POSSIBILITIES OF APPLICATION OF SPACE SYSTEMS
OF REMOTE SENSING OF EARTH FOR DECISION OF ECOLOGICAL TASKS

D.P. Pashkov

On the basis of state-of-the-art review of ecological tasks, and also in the article the choice of spectral ranges is offered to
the analysis of technical descriptions and possibilities of the use of the space systems of the remote sensing of Earth for the su-
pervision of the side special complex of space vehicles optical-electronic facilities for the leadthrough of the ecological monitor-
ing of earthly surface and atmospheric area.

Keywords: space systems, optical-electronic supervision, ecological monitoring.
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