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PacueT npon3BOACTBA NiEeHNLbI B lUTaTe XapnaHa
(Unpus) c ncnonbsoBaHNem AaHHbIX AUCTAaHLNIOHHOrO
30HANPOBaHUA

Xyoa P., oas M., [llapma M.
Kocmuueckuii uenmp npuxiaonowx ucciedosanuii Xapuana (HARSAC),
Cenvcroxossiticmeennulii ynusepcumem Xapuana,
Hisar 125004, India
hoodars@yahoo.com

Kimouessie ciioBa: mieHuIa, miola/ib, IPOU3BOJCTBO, pacueT, Resourcesat,
BereTanioHHbIN nHAeke NDVI, criektpanbHO-TpeH0Bast MOIesb yposKast.

IIpeanonaraemas cexkuus: CesbCKoe XO3SUCTBO M CTPAXOBAHUE B CEJTb-
CKOM XO3SIHCTBe.

Tun noknaza: ycTHBIN.

XapuaHa — O/IMH U3 OCHOBHBIX CEJIbCKOXO3SIMCTBEHHBIX IITATOB Ha Ce-
Bepe Muann nuomanbio 44212 k8. kM. CBOeBpeMeHHbBIE PACYETHI TIOIA/IeH
1 IIPOU3BOJICTBA 3€PHOBBIX /10 HAYasa JKATBBI SBJISIOTCS OUEHD ITOJIE3HBIMU
[IPY IPUHATUU PEIIEHUS OTHOCUTEJIBHO 1I€H, 3aKyIIOK, UMIIOPTA/3KCIOPTA,
XpaHEHMs ¥ [1ePEeBO3KM 3epHa. J[aHHble, ToIy4aeMble ¢ TOMOIIBIO CITyTHIKOB
JMCTAHIIUOHHOTO 30HAUPOBAHUST 3€MJIM, 3HAYMTENbHO U3MEHMIM CIIOCOOBI
ompeesieHust 00beMa yPOsKasi.

Jlannast paboTa OMUCHIBAET METOIOJIOTHIO U PE3YJIBTATHI IPOrHO3a IPOU3-
BOJICTBA TIIIIEHUIIbI HA YpoBHe paitonos Ha 2010-2011 rozpl B paMkax npoexTa
pacyera 1pOU3BOJICTBA 3epHOBBIX B mtate XapuaHa (Muaus). Mcnosb3osa-
JINCDH TAHHbIE, TToJTyueHnbIe 3a mepuof ¢ 19 despamns 2011 r. mo 25 mapra 2011
r. leonpuBsi3Ka CIIy THUKOBBIX JIAHHBIX K 3TAJIOHHOMY U300pasKeHII0 ObLIa Bbl-
nosiHena myreM c6opa OTM ¢ ucionb3oBaHueM BTOPOIl CTENEHU MOJIUHOMA
U MeTola CriaxkuBanus (peceMiuimHra) mno Guskaiimemy neiaomy (Nearest
Neighborhood). Teornpussizantbie CHUMKM B JlaJIbHEIIIIIEM HCIIOJIb30BAIUCH
JUISL aHAJN3a C UCIOJIb30BAHUEM TIOJIHOTO Hepedeta. [Ipu mosaHOM mepevere
A[MUHUCTPATUBHbIE TPAHUIIBI PAHOHOB ¥ YYACTKOB ObLIU OIM(POBAHDI, CO3-
JlaHHAg MacKa HaJOKeHa Ha TeOlPUBSA3aHHBI CHUMOK. Bce okasasuimecs
BHYTPH 9JIEMEHTbI JaHHBIX (IIUKCENbl) OBLIM U3BJEUYEHDI [t JajbHelieit
kitaccudukanuu. /lanusie Resourcesat-P6 narynka LISS-I11, mosryuennbie Ha
K€ BETeTAlMOHHON CTaJlut 3¢PHOBBIX, ObLIU KJIACCU(DUITUPOBAHBI ¢ UCIIOb-
30BaHueM KJ1accupuKaropa KJIacTepu3any HEKOHTPOIMPYEMbIX U30aHHBIX
npu cobJII0IEHUN HEKOTOPBIX YCIOBUH, KaK TO: KOJMYECTBO KJIACTEPOB, YPO-
BeHb CTaH/APTHBIX OTKJOHEHWUI, IIOpPOr U KoJudecTBO uteparuit u 1.1.. He-
CeJIbCKOXO3SIICTBEHHBIE KJIACChl (FOPOJIA, Jieca, MYCTOIIU, BOJAHbIE OOBEKTHI
U T.1.) ObLIM MCKJIIOUEHBI U3 KapPThl UCIIOJIb30BAHMS 3€MJIA U UCIIOJIb30BAHBI
N1 co3fianusl Macku. boun paccuntan nngexc Beretaruu NDVI u ucnosnbso-
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BaH I1PH KJIacCU(PUKAIMI COBMECTHO C HECEJIbCKOX035IHCTBEHHOI MAaCKOI /115t
MOBBIIIEHNS] TOYHOCTU. Pa3inyHble XapaKTepUCTHKY 3 PHOBBIX ObLIN OIIpeie-
JIEHBI [IPU CE30HHOM cOOPE HATYPHBIX JAHHBIX C UCIOJIb30BAHUE [EPEHOCHBIX
GPS. Macka cMelaHHbIX KJIaccoB OblIa COCTaBJIeHa U IiepeKIaccubuinpoBa-
Ha JJId pa3jie/IeHns KJIaccoB.

Pacuer yposkass Ha ypOBHe PailOHOB ObLI IPOBEIEH 110 30HAIBHON
CHEKTPAIbHO-TPEH0BOI MO/, B COOTBETCTBUU € arpoKJINMATHYECKUMU
YCJIOBUSIME U BAPUAHTHOCTBIO YPOsKast ITaT XapuaHna ObLI HOeJIeH Ha YeThl-
pe 30HbI. J[aHHbIE BereTalMOHHBIX MH/EKCOB U UCTOPUYECKUE CPe/IHHe JIaH-
Hble yposkaes 3a Gosiee yem 20 JieT GbLIM UCIIOIb30BAHbI IIPU pa3padoTKe MO-
nesiu. YpaBHEHUsT MojieJieil J1Jist 30H ObLIM COCTABJIEHBI M UCIIOJIb30BAHBI JIJISI
pacuera yposkasi Ha ypoBHe pailoHOB. JlaHHbIe ObLIM COMIOCTABJIEHBI C TI0JIEBbI-
MU OIEHKaMU CEJbCKOXO034HCTBEHHOTO JiellapTaMeHTa, TIOJIyYeHHBIMU 110CJIe
cbopa yposkast. TOUHOCTb pacyeToB IIPOM3BOJACTBA 3ePHA HA YPOBHE PAllOHOB
B IAHHOM peruoHe cocrapuiia 6osee 90%.

CnyTHMKOBbIN MOHUTOPVHI NPNGPEXHOro NpomMbicna
TVXOOKeaHCKNX lococeln y 6eperos o. CaxanvH

Ivi6uxosa E.B., tsybikova@biodiversity.ru
Hexommepueckoe napmuepcmeo <IIpospawviii mup», Poccus
Bopobwves H.A., watch@ecosakh.ru
Pezuonanvras obuecmeennas opzanusauust
«IKonozuueckas eaxma Caxanunas, Poccus

Kirouesbie cioBa: jiococh, HapyieHus: [IpaBusi peiG0JIOBCTBA, CTABHbIE
HEBO/Ia, PHIGOIIPOMBICIIOBbIE yyacTKu, /133, ollepaTUBHOCTD, YCTOINYUBOCTb.

TuxookeaHckue JJOCOCH — TPAIUIIMOHHO Ba)KHEN 1At IIPOMBICJI0BAS TPYII-
na pei6 B peibososcTBe Pocenn wa [lasbrem Bocroxke. ITo o6beMy BblIoBa
B TOCJIEZIHNE TO/bI OHU 3aHUMAIOT BTOpoe MecTo nocie muHTtas (Illynros,
2009).

YuuTpiBasg, 4TO JIOB CTaBHBIMM MOPCKHMHU HEBO/IaMHI — 3TO OCHOBHOM
c11ocob MpoMbICJIa TUXOOKEAHCKIX Jiococeli Ha [lambaem BocToke; uTo ocHOB-
HOIl yTpO301 /71 3a11acOB TUXOOKEAHCKUX JIococel B POCCUICKUX BOJaX s1B-
JisieTcsi GPAaKOHBEPCTBO M CKPBITHIN MepesioB, 4To Gopbha ¢ GPAaKOHBEPCTBOM
OCJIOKHSIETCS HE TOJIbKO TEXHUYECKUMM CJIOXKHOCTSMM OXPaHbl, KOPPYIIIHU-
elf, HO M yJaJeHHOCTHI0O HEPECTOBBIX PEK, B Ce30H JococeBOH myTuHbl 2011
. coBMecTHO VHKeHepHO-TeXHOoJorndecKuM 1eHTpoM «CKaHIKC», peruo-
HaJbHON OOIIECTBEHHOM opranmsanuein «JKoaorndeckas saxra Caxaamna»
U HEKOMMEPYECKUM TapTHepcTBOM «IIpo3paunblii Mup» OblI OCYIIECTBICH
MOHUTOPUHT NPUGPEKHOTO MPOMBICIIA THXOOKEAHCKOIO JIOCOCS B aKBATOPUU
tepputopruanbioro Mopst Caxasmuckoii obmactn no ganueiv /133, Teabio
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[IPOEKTA SIBJISIJICS TIOUCK U 0TPAb0TKA 3(D(HEKTUBHOTO ¥ OIIEPATUBHOTO CIIOCO-
6a MmoHuTOpUHTa cobuoaeHust [Ipasui ppribosoBeTBa st JaibHEBOCTOUHOTO
PBIOOX03sIHICTBEHHOTO Oacceiita Py TOCTAHOBKE CTABHBIX HEBOJIOB.

B pamkax mnpoekra Obuia co3gaHa 6a3a JAHHBIX IO PHIGOIPOMBICIOBBIM
yuactkam Caxannuckoii obmactu. CyTHUKOBBIH MOHUTOPUHT OCYIIECTBIISLI-
Cs1 Ha OCHOBE aHaJin3a ONTHYeCKUX CHUMKOB BBICOKOTO U CPEHETO pasperie-
Hust: ErosB (0.7 m), Spot5 (2.5 m/10 m), Spot4 (10 m), Landsat5/7, npoayKrs
Terralook Aster. Mcriosib3oBanne BbICOKOAETAIbHBIX cHUMKOB ErosB u Spot5
CTaJI0 BO3MOKHBIM Osiarofiapsi poBeieHHO# 1ieHTpoM «CKaHIKC» orepaTuB-
HOW MHOTOKPATHON ChEMKE TEPPUTOPUH B Miosre-ceHTssope 2011 1.

CaMbIMK  PaclpoCTPaHEHHBIMU HapylieHusimu [IpaBuii pbiO0OIOBCTBA,
3aUKCUPOBAHHBIM TI0 KOCMHYECKMM CHUMKAM, CTATH IPEBBIIICHUE JIOIY-
CTUMON JIIWHBI MOPCKUX CTABHBIX HEBOJIOB M HAPYIIEHUE OMYCTUMOrO Pac-
CTOSIHUS /10 YCThbs1 GJimMsKaliiieil HepecToBoil peku. PerncrpupoBanoch Takske:
HapyIIeHre JOIyCTUMOTO PACCTOSTHUST MEKIY HEBOJAMU; TOYKU TTOCTAHOBKU
HeBooB HaxojsATest Ha Tepputopun OOIIT; HeBoza, ycTaHOBIIEHHBIE 32 TIPe-
JleJTaM1 PIOOTIPOMBICJIOBBIX YYACTKOB; CTABHbIE HEBOJIA, YCTAHOBJIEHHbIE C Ha-
PYIIEHHEM «IIPaBUJIa MEPIEHNKYIsIpa>. B psie ciydyaeB HapyuieHus O
BBISIBJIEHBI C TIOMOTITHIO0 KOCMIUYECKIUX CHUMKOB CPeHETO paspenienus (Spot4,
npoayktel Terralook Aster), ogHako, Ha KocMuueckux ciuMkax ErosB, Spot5
(ukcupyercst He TObKO (HAKT HAPYIIEHWS, HO U TOYHBIC pa3MepHbIE Hapa-
MmetTpbl. CirefiyeT OTMETUTH, YTO KPOME ITPOCTPAHCTBEHHBIX XapaKTEPHCTHK
MOPCKUX CTABHBIX HEBOAOB Marepuaspl /(33 MpeocTaBiIssioT HEOCTTOPHMbIE
CBU/ICTETBCTBA OTHOCHTEIbHO BPEMEHHBIX XapaKTEePUCTUK (KOHKPETHBIX AT
" TeprosioB). B ¢BsA3M ¢ 5TUM HMCHOIb30BAHUE KOCMUYECKON CHEMKH IPEJ-
CTaBJISIETCSI TTOJIE3HBIM HE TOJIBKO B TIEPUOJL Iy THHBI, HO U JI0/TIOCJIE Ty TUHBI
ISt KOHTPOJISI COOJTIOIEHIS] CPOKOB IOOBIYH.

ITo 55 reBomam u 59 soByHTKaM y 36 I0PUANIECKIUX JIUTL, IO KOTOPBIM C 110~
MOIIIBIO CITYTHUKOBBIX JAHHBIX OBUIH BBISIBJACHBI HAPYIICHUs, 0(DOPMIIEHHbIE
Marepuasibl ObLIM MepelaHbl TOCYIAPCTBEHHBIM OPraHaM JIJIsi [POBEIEHIs!
MIPOBEPOK.

B pesyisbrate mpoBeieHHOTO TIPOEKTa MOKHO KOHCTATHPOBATbh, YTO WC-
M0JIb30BaHKE KOCMUYECKOI CHEMKU JIEMOHCTPUPYET BBICOKYIO 3(hdeKTHB-
HOCTb B KOHTPOJIE U BbIsiBJIeHUY HapyuieHuil [IpaBust ppibosioBeTBa IPU 0Cy-
IIECTBJIEHUN JIOBA MOPCKUMU CTaBHBIMHU HEBOJIAMMU; CYIIECTBEHHO TTOMOTAET
B IJTAHMPOBAHUK PabOThl UHCIIEKTOPOB PHIGOOXPAHbI.
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NndopmaumoHHoe ob6ecneyeHme Ana 06paboTKM faHHbIX
OT MHOrO- U rMnepcneKTpanbHbIX CPefCTB aBUALOHHOIO
1 KocMmunyeckoro 6asnpoBaHus

Yanypckuii JLA., [puzopvesa O.B., Caudog A.I'., Mouanos B.@.
Boenno-xocmuueckas axademus umenu A.D.Mocaiickozo, Poccust
alenka12003@mail ru

KioueBbie cioBa: K0aDPUIMEHT CIEKTPaNbHON APKOCTH, 0OHAPYIKeHNE,
6asa JlaHHbBIX.

Cexuust: TexHoIOrUY 1 Cpe/ICTBA 06PaOOTKU KOCMIYECKUX CHUMKOB

Tum fokaana: yCTHBIM.

Jlnst 06pabOTKU JAHHBIX OT MHOIO- ¥ TMIIEPCIEKTPAIbHOI allaparypbl
(MTA) paspaborana crcreMa MCXOIHBIX JAHHBIX, BKIIOYAOIIASA CIIEKTPAb-
Hble OUOIMOTEKN OTPasKaTEIbHBIX XapaKTePUCTUK OOBEKTOB TOACTUIIAIONIEH
noBepxHoCcTH 3eMJn B Bue 0asbl AaHHBIX. VIH(boOpManus, copepsKamasacs
B 6ase JMaHHBIX J0JKHA 0OECIIEUYNTDb pelleHre 3a1aun 0OHAPY/KEHUsT U KJlac-
cuduraryu 0ObeKTOB.

B Hacrositiiee BpeMst OTeueCTBEHHbBIE CIIEKTPa/IbHbIEe OMOINOTEKU Pa3po3-
HEHBbI, He CHCTEMATH3NPOBAHBI U TIPEICTABIEHBI, B OCHOBHOM, B BU/le KHIXK-
HBIX KATaJOroB Ha OYMaXKHBIX HOCHUTENSIX. 32 PyOekOM 3TO HallpaBJIeHUe
peaM30BaHO Ha OCHOBE MHTEPHET pecypcos, B yactHocti: ASTER Spectral
Library, USGS Digital Spectral Library 06 u Vegetation Spectral Library.
BoJIbIIMHCTBO U3 HUX COAEPIKUT JIUIITD JTaOOPATOPHBIE CIIEKTPBI 0OPA3IOB MO~
BEPXHOCTEN, He MO3BOJISIIONINX MCIIOJIb30BATh UX B TOJHOM Mepe B METO/ax
06pabOTKU JIAHHBIX a9POKOCMUYECKUX U3MEPEHH.

B Harueii opranusanuu 06001EeHbl U CUCTEMATU3UPOBAHbI JAHHBIE O KO-
achdunmentax cnexkrpampoit siproctr (KCS) mmst pasnndubix 00bEKTOB
(smeMenTOB JlanmadTa), pazpaboTaHa COOTBETCTBYIOIIAS PeIIIUOHHAsT 6a3a
naunbix (B/[). Ona onTuMu3upoBaHa /ISt ClieKTPaJibHOTO aunanazona 400 —
2500 HM ¢ MUHUMAJIbHBIM Pa3perieHneM 5 HM U XapaKTepU3yeTcs: GOJIbIIIM
00bEMOM Pa3HOPOJHOIL, HO B3aUMOCBSI3aHHOI MHGbOPMAIIK: K1ace 00bEKTa,
HOMeEp KJlacca, TUI 00beKTa, HaMeHOBaHue 00beKTa, UAeHTU(DUKAIIMOHHBII
HOMep 00beKTa, HOMEP MOJIEJI HHMKATPUCHI IPKOCTH, 3HAYEHE JITTUHBI BOJI-
ubl, 3HadeHue KCS muist yka3aHHOI JIHBI BOJTHBL

NudopmanimoHHbIM UCTOYHUKOM Uit HanogHenus B/l nocayxuimm ne
TOJIbKO (DOHJIOBBIE MaTepuasbl CIEKTPAJbHO-9HEPTEeTUYECKUX XapaKTepu-
CTUK JaHamadToB, HO U Pe3yJIbTaTbl MI3MEPEHMI, TI0JTyYeHHbIE B XO/I€ JIETHO-
HKCIEPUMEHTAIBHBIX PAbOT ¢ NPUMEHEHUEM COBPEMEHHOIO aBHAIIMOHHOTO
TUIIEPCIIETPOMETPA U TI0JIEBOTO CIIEKTPOPAIMOMETPA.

B/l ncrionpayeTcs B TeXHOJIOTUN IPUMEHEHNS MaTepHasIoB aBUAIlOHHOM
1 KOCMUYECKOI CheMKH IIPH PEHIEHUH PAa3JIMYHbBIX IIPAKTHYECKuX 3a/1a4. Ha
ocHose B/ obecrieunBaeTcst BBOJ, XpaHeHue, akTyaiusaiust, o6paboTka u 10-
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tential density fields. The key role here is played by crop identification per-
formed on the basis of classification of a series of space images. The procedure
for agricultural crops identification employed in the study is based on creating
their spectral-temporal images (Swein, Davis, 1983, Balinskaya, Tretyakov,
2009). Creation is in turn based on the difference in crop seeding and harvest-
ing periods on the territory in question. The developed algorithm could be
considered as baseline for performing studies of the kind.

Estimation of crop growing waste energy potential was performed on the
basis of the indices: coefficients of waste, availability of waste, traditional
waste farming consumption, unit efficiency ratio, waste energy content value
by crops, productivity value (Dias, Risser, 1985, Geletukha, 1998, Tretyakov,
2009). As a result energy potential value was calculated for each pixel of an
image pertaining to farming lands.

The analysis of crop growing waste energy potential across the region’s
territory was performed on the basis of building density fields.

Conclusions and outcome. Total energy potential of crop growing waste
in the Zolochevsky District of the Kharkov Region calculated on the basis of
the proposed procedure is 241.87 GW*h /year. Comparison of results achieved
using the existing and proposed procedures for estimating crop growing waste
energy potential demonstrated expediency of using the proposed procedure
at the administrative region level. Distribution of crop growing waste energy
potential across the region’s territory is irregular. The differentiation is ex-
plained by the presence of dense network of settlements, forest areas and sig-
nificant erosion roughness.

Application of remote sensing methods allows to perform more realistic es-
timation of crop growing waste energy potential at the administrative region
level and proceed with development of a strategy for rational use of this type
of resources.

Satellite monitoring of the pacific salmon coastal fishery on
Sakhalin (Russian Far East)

Tsybikova E., Transparent World, NGO, Russia
tsybikova@biodiversity.ru
Vorobiev N., Sakhalin Environment Watch, NGO, Russia
watch@ecosakh.ru

Key words: pacific salmon, violation of the fishery regulations, fish traps,
fishing leases, earth observation, operability, sustainability.

Pacific salmon is one of the most important fishes for fishery in Russian
Far East. In recent years it has a second position after Alaska Pollack by the
volume of catch (Shuntov, 2010).
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Considering that trap-net fishing is the main way of Pacific salmon fish-
ery on Russian Far East; considering that the main threat to pacific salmon
stocks is poaching and hidden overfishing; considering that struggle against
poaching is complicated not only because of technical difficulties of protec-
tion but also due to corruption and remoteness of spawning rivers, ScanEx
R&D Center, Sakhalin Environment Watch, NGO and Transparent World,
NGO carried out joint project on satellite monitoring of Sakhalin coastal fish-
ery during the fishing season of 2011. The aim of the project was to find and
examine effective way for identification of violations of the fishery regulation
for fish traps fishery.

The database on Sakhalin fishing leases was created. Satellite monitoring
was based on the optical data of high and medium resolution: ErosB (0.7 m),
Spot5 (2.5 M/10 M), Spot4 (10 m), Landsat7 (15, 30 m), Aster Terralook prod-
ucts. The application of high resolution data (ErosB and Spot5) was made
possible because ScanEx conducted an operational shooting of the project area
on the period of July-September, 2011.

According to projects results, the most common type of violations of fish-
ery regulation was exceeding of fish traps allowable length and violation of al-
lowable distance between the fish trap and the mouth of the nearest spawning
river. The next violations were detected also by space monitoring: violation of
allowable distance between fish traps; the places of fish trap installation are at
the territory of specially protected nature area; fish traps are installed outside
the limits of fishing leases; fish traps are installed with violations of the «rule
of the perpendicular». In some cases violations were detected by using me-
dium resolution data (Spot4, npoxykrer Terralook Aster), but by using ErosB,
Spot5 satellite data not only the fact of the violation is registered but also the
precise sizes. Besides spatial characteristics of fish traps space images present
evidences of temporal characteristics (dates and periods). So, application of
satellite data is useful during fishing season and before/after it for control of
time limits of catch.

As for 36 legal entities (who had violations of fishing regulations detected
by space monitoring) documents on them were sent to the authorities for in-
spection.

So the project demonstrates that application of remote sensing data is very
effective for control and identification of violations of fishing regulations dur-
ing fishery with fish traps. It is also substantially helps in planning of daily
operation of fish inspectors.



