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MeroA Ha HopMaJrHLrre
eBonroqlroHHlr KpprBLr B cBtI
aepoKocMr4qecKu.f, MoHr4TOpUHr Ha
HaABOAHA paCTr4TenHO CT

Muxaun Muxattee,3oeH rt4uH qvHe*

Ilucmumym no eneKmpoHurca, EAH

* Ilucmumym no @usurca, Buemuancrcu HaquoHateH
qeHmbp sa npupoduume HayKu u mexHoraoeuu,
Hzxuado-Tonueu-Xauoil

PacrurenHrlTe crlcreMl{ ca I{3KrloqureJrHo BaxHa
KOMTTOHeHTa Ua SUOCQepara - rr3TorrHr{r Ha 6prouaca, uafri-yaxHo 3BeHO B
cb3AaBaHero Ha opraHurrHr,r BerrlecrBa. 3a no4oSpsBaHe rr 3Haqr{TeJrHo
ycbBbpIIreHcTBaHe Ha u3yqaBaHeTO, rr3rroJr3BaHeTO, Bb3rrpolr3BoAcTBOTO r,r
oxpaHara Ha pacrpITeJIHI{Te cl{creMu (xyarvnnpankr Ltlrlr gunu) e neo6xoAur"ro
Aa ce cT.34aBar e$errunnu cvcreMr4r 3a KoHTpoJr Ha pacrr,rreJrHr{Te pecypcn,
rIoqI4BaqI{ Brbpxy o6exrrasuz oIIeHKrl na 6uoloruqecK}rre rr eKoJror[qecKr{Te
rrapaMerplr Ha pacrrrreJrrrr4Te cr{creMr,r B KoHKperHA reorpascxu paftonu.
crnpeueuHara rrpaKTr{Ka 3a raKaBa cr{creMa BKJrK)qBa JroKaJIHa reo-
uuSopuaqr,roHHa cr{crenra (fl4c) c HerrpeK}eHaro o6non flBaHa n AolbJrBaHa
6aHra AaHHr{ c r{3rroJr3BaHe Ha KoHTaKTH}r \4 lvrcraur\kroHHr{ cpeAcrna[l].

flpe4ver Ha ra3u pa6ora e r{3cneABaHero Ha Bt3MoxHocrra u anrop Lrr\Ma
3a cb3AaBaHe Ha cucreMa (utu Ha rro-Br{coKo paBHr,rqe fIrIC) 3a MoHr,rropr{Hr Ha
TIaABOAHa pacrureJlHocr Ha rlpr{Mepa Ha ceJrcKocrorraHcKr{ 14 rrp}rpoAHo .qr4Br,r
eKoclrcreMlr. Ha $zr.l e [oKa3aHa n nafi-o6q nz4 Qyuxqr,roHaJrHara cxeMa Ha
cl{creMa run |I'IC 3a MoHI.ITopI,IHr Ha JroKanH3rIpaH o6err. Anannsbr Ha raKr{Ba
cl4creMu [l] uorasaa rexHLITe ocHoBHr4 cbcraBHu qacrv r{ cborBerHo erarrr{Te r{
rrocJreAoBaTeJrHOCTTa Ha Ll3rpaxAaHe Ha TaKaBa CI{CTeMa:

- Mo4er Ha cvcreMara rr r{AeHTu0uraquonHa xapaKTepvrarvKa, ,,o Ko.sro
.qa craBa MOHT,ITOpI,IHTAT r,r 3aKJlroqe[vflTa. MoAelrr ce r{3rpaxAa na 6azara ya
cblrlecrByBaIrIE LI He[peKbcHaro O6nos.f,naHu c HoBI{ n3MepBaHlrs u reoperl,IqHr,r
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@ur.l. Hafi-o6rq nlrr ua SyHrquoHarnara cxeMa Ha er?icrerua run ftrIC 3a MoHrrropr.rur lra
rora"nrasupaH o6err

o6o6qenur 3HaHr4.s r{ AaFrHr,r 3a r43cneABaHr{f, rip}rpo.qeH o6eKT -- B qacrHocr
eKocI4cTeMa or HaABoAHa pacrl{TenHocr. trl[AeHTr.rSuraqnonuaTa xapaKTefivrcruKa
e n nai-go6pux cryuafi eAHosHaqHa OyHrcrlu-f, or JrecHo r4 Ao6pe r43r{ep.f,eN,r
napaMer:bp Ha eKocr{creMara Aopr4 6e: npxro r43rroJr3BaHe Ha MoAena tr 6es Arrra
o6pa6orra Ha reKyrrlure cr{rHaJrr.r 3a [oryqa,BaHe Ha reKyrqara orIeHKa Ha
cbcro.f,rrr,rel'o rir Ha KpaTKocpoqrraTa rrporHo3a.

- Clrcreua or r.r3Mepvrrelrlr 3a [oryrlaBa:g'e Ha reKyrrla r43Mepr4Tenr{a
uu$oprr,raqvs. sa MoMeHTHoTO CbCTOrlF.Ur.e HA eKocr,rcreMara 74 Aoc'rbrr Ao
Iz3MepI{TenHa IaHoopvra\Lrs,3a BczrIKrI lapaMerpr,r Ha eKocr{creMara pr sefiHoro
QyHKUrroHr{paHe.

- Eanra .qaHHLr 3a eKoclrcreMara Karo ocHoBa 3a Morenprre vr. TfxHoro
o6nosreuue IuI Karo ocHoBa Ha rrDofHo3r{Te,

- Kovlrorr,pHa cl,IcreMa.

- - Baura rrpofpaMu aa o6pa6orr(a Ha IaHHr.r kr 3HaHvrs..
Ha ocuosHl{Te Bbrlpocr{, cB:bp3aHI{ c re3l4 cr,craBHl{ qacrv Lra crlcrelvrara 3a

MoHIITOpITIHI TyK ce Tbpcf,T OTIoBOpII KaKTo cJIeABa :

- Z:rpaxga ce MoAeJr Ha cucreMara or eBoJrrortrr{oHeH T}rrr Karo ce par3Aenff'r
cnyqaure Ha eBonroqu.f, BbB BpeMero r,r B rrpocrpaHcrBoro. 3a 4na runa
pacrzrenHr4 eKocrrcreMrir (opuaona HvrBa Lt MaHrpoBa ropa) o6rqoro e, qe cil
pac'rl{TenHr{ cl{creMu HaA BoAa. cr,ulecrnenarapa3nvKa e B ToBa, qe c}Ic'reMaril
opr{3 rrHTeH3LrBHO Ce pa3Br,rBa BbB BpeMero (or [oceBa Ao xerBara) upu
orHocr{TeJrHo fiocrocHcrBo B rrpocrpaHcrBoro BbB BceKr{ MOMOHT OT np,eMg1,s,
,uoKaro cr{creMara MaHrpoBa ropa e pa3rroJroxeHa B rrpocrpaHcrBo ( or u,opcrux
6pxr 4o pacrr.rrenHocr HaAaneqe or BoAara pr r.^rv'c.Ha cyxo3eMrria) np"
OTHOCT{TeJIHO IIOCTO.flHCTBO BT,B BpeMeTO Ha OTAenHLTTe c6cTaBHIlt tlacTI,I l]
rlpocrpaHcrsoro, flo ro3II HarI[H ce $opvxpar 3a eAHara cr{creMa eBonrorllioHerr
MoAeJI IIo BpeMeTo, a 3a ApyIaTa - eBonIoIIlIoHeH MoAeJr B [IpocTpaHcTBo'ro.
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- MoAenr're ce I{3fpaxAar ya lazara Ha crarLrcrLrLreeKyr AaHHI{ 3a

oTAenIIr{Te eTarrr4 Ha eBoJr}oquflTa Lr" rla floryveHl{Te or lr3MeplrrenHaTe

Mero4rt Ha HopManH[Te eBonroq el3apa3pa6ornaneHa MeToAr.rKa ea cBr{ Ar{cT,aHrltroHerr cTeMr,rre TTaABOAHOopz3oBo rroJre r4 MaHrpoBa ropa B ycnoB
3a vo4enzpaHe na cn.r zgr".t;ii" 

" 
pa:cerinane Ha opr{3oBo rrorre; ro

;??:f:li:J; r 3 ocHc';sH"-";;";;;*ro ce Br4xAa Ha

Ha erarrlrre pa3AeJrrHeTO

cbulo ca IIpe z Pascefinaue
RUI ETAN:

B oAa
O praa
floqsa

,+
r,
L

@tar.2. Eranlrre Ha opr{3oBo rroJre :

cborBerHo rpucttoituutr MoaeJr Ha

c - or*pr{Ta noaa; b _ opr43 HaA Bo.qa; c _ opr{3 HaA [or{Ba, uPII or Va a6n u tp.[3]
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- B 1-prfr erarr opr,r3br e MHoro Hr{cbK. Herosure CBH ragrt,,{BaHe r{
parcefinane ca IIpeAnoxeHr{ Karo or orKpr4Ta BoAHa noB3pxHocr u ce [pt]cMsrar
rlo xoMoreHHus ABycroeH MoAeJr na IIIyrro[5]: nts4yx-BoAa, rrur.flTo rpaHr,rqa
ce npeArroJrara fJIaAKa.

- Brs 2-us, erail opr(3br MHoro 6rpso HapacrBa c rbcrr4 rrvr.crur, r{ rroclre
KJracoBe. Opzaonara noKpr{BKa Moxe Aa ce lpueMe 3a He[peK:bcHara.
Irlguon:sarue xoMoreHHvrs,TpucroeH MoAen na Vn a6 u u Ap.[3]: Bb3Ayx--opr,r3-
BOAA KATO TIPEAIIOJIATAMC, IIE OPI,I3OBI{TE PACTEHI,.[. CA EAHAKBI,I IIO BI4COIII{HA,
BO.qOCbA'bpxaHue I4 reoMeTpr{fl, vr ca He3aBr4czrMtr rro MexAy c}I.

- B 3-us. erarr oprr3oBoro rroJre e rrpe,q peKonra. 3a Aa uua no-xy6aru 3bprra
BoAara e r{3ToqeHa. ZsnorssaMe xoMoreHHr{fl Tpr4cJroeH Mo.qen na Vl a6u u
Ap.[3]: Bb3Ayx-opu3-roqBa (uaxua u cyxa).

3a onpe4enqHe AuereKTpr,rrrHara rrpoHr,rqaeMocr Ha floqBara (n 3-lrr eran)
r{3rroJr3BaMeMoAenalr.aYairr-IIIMarel'6],goraro3aoflpeAer-sHee$eKTuBHa:ra
AneneKTpI{qHa rrpoHr{rlaeMocT Ha xoMorel{HaTa cpeaa pacTr,rTeJrHocT (rcpr{3oBa
uoxpunxa) I43ror3BaMsQopvrynara na OpeHen, rroKa3aHa B KHr{fara na III y r x o [5].
Karo e olpe,qeJleHa AI{eneKTpI4qHara rrpoHrrqaeMocr Ha opr4r3oBr{t cloit, c r43Becrrrrl
Apyrri BxoAHlr rrap aMerpr{ (Qn:nuecra reMrreparypa Ha pacrr.rreJrHa noKpr4 BKa-?' n,
rucroraN (6pofi pacrenuslm') Ha pacrr{TeJrHa rroKprrBKa(Pfl), B}rcoquHara sa PfI-
h, 6uouacara-Q, u r.n.) ca onpeAeJrenv palvoflpKocrHara reMrreparypa T^(hj))
u xoe$uqueHrrr Ha o6parnoro paacafinane KO(h,Q) Ha opr,r3oBo uole[3, 5].-

Brg ocnona Ha rroKa3aHr{Te rro-rope MoAeJr}r c [3rron3BaHe Ha crarrrc'Tr4qecKrr
AaHHII 3a opl,I3oBrr rroJrera srs BuerHarvr, n pa6orara ca lpecMerHarr{,,HoprdzlJrHr4:re
Kpr,rBr,r" sa CBII r,I3rr,rrBaHe r,I pascefinaHe Ha opl,r3oBo rroJre, Korrro ca uoKa3arru
na $ur. 3 u tfur. 4 (Tb(h,Q),KO(h,Q)), B Kor{ro ce BKrrrorrBa n anapuirr^a crrryaqlu
(npes 2-us. eran BoAara HexeJ.rareJrHo Jrr4rrcBa, ocraBa BJraxHa vnv cyxa
rroAcrr{naqa loirBa cbc cborBerH]rre BJraxHocrrr Ha rroqBara m": 0,4-At,6 gf cm3
unu 0-0,1 glcmt).
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c BJraxHocr Ha rroqBara z":0-0,1g/cmr; 5,6-opus HaA BJraxHa rrotrBa c m.:0,4-0,6 g/cm3;; l,:18cm
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our'4' 3anprcuMocr I{a Koeo[queHTa Ha o6parHoro pa3ceftBaHe Ha HaABo.qHoro oplr3oBo rroJre orcpeA'ara Br.rcoqr4'a Ha pacreHr.rero (,Io:2ggK; 
.N:500 pacreuutfmi; Xop.no:rrp._HH; 6yfinoparnurae). (1-soaa; 2-opus uag,"oAa; j-arapl,rfiHa ,,sraxua uovra,,; 

'4_asaputa*a,,cyxa 
novna,,;5-opus HaA BnaxHa uouna; 6-opu3 HaA c]rKa'rro uea); L:2,25cm 

- '

MaHrponara ropa [2] e xaparrepHa 3a rpoluqecKr,rre o6nacrpt !r e or ror.sMoJroKaJrHO 3HaqeHr're Karo cpeAoo6pa3yBarq @arrop - pa3flonoxeHa Karoe*ocr{creMa c eBonroquf, B rrpocr.paHcrBoro rro nocoKara Mope_cyrra _ T{ HeCAMO YKPEIIBA 6PETA, HO [I HANPCABA, TIbJI3I{ KbM MOPETO, 3ABIOBAfrKI4 HOBI4npocTpaHcTBa 3a cy[ara oT MopeTo.
flpecnaernar'r ca,,nopuanriu" KpuBr4 3A 

'rslrr'Ba'e 
rr pa3ceisaHe n cBg

Aprarra3oH Sa xpafi6pe)Kkrfl c rtaanrponu ropll cnopeA r.,rxHoro rrpocrpaHcrBeHopa3BurI'Ie u pa3[peAeJIeHI'Ie B IlocoKara Mope-cyua, cbcro.flrrla ce nocJreAoBaren-HO Or Mope-MJra gm $utusu-MJraAa ropa-cyxo3eMHa pacrrrrenrrocr.ocHosHure 6oraHu.IecKr.I, reorpascru r,r uop$oJroril qecK u Aa',Hpr 3aIIPECM,STAHCTO CA AAHHI{ 3A MAHIPORLTTE EKOCPICTEMI{ BbB BZETHAIV{.

^rr,^I:^r:,y ,":ara Kaprlrna Ha ABara MaHrpH Rhizophora mangle w AricenniauJJtctnat6 [zJ, pa3rlpocrpaHeHI'I srn BuerHaM, I{ T.[xHoro pa3[onoxeHr{e ro ocracylra-Mope ca Aar,e*r4 na szr.5. Mo4enrr Ha rrpocrpaHcrBeHoro pa3rrpeAeJre_
Hr{e Ha eKocrrcreMara MaHrpoBa ropa, roftro n.ssnpueuaMe, e oHarJreAerr Hatfur' 5' .{o6pe ce oqepraBar r.rBr{rrvre Ha Mopero, nria4zre Quruzn, Mna*araropa' HOpMArrIJa'TA MaHIpOBa ropa. Irl:vepBaH:aflTA sa co6crneHoro pr3JrsqBaHe(pa4uorpxocrHara reMrreparypa) v-parcefinanero B cBg .qnana3oHa caHaupaBeHu c Abnxr,rHr,r Ha BbnHr,rre l,:lgcm r,r l:2,25cm 1:1. 4aunure :aI'I3JrbqBaHero u pasceftnaHero or MopcKara noB.spxHocr ca Bb3rrpuerll C[OpeAuafi-pasnpocrpaHeHr.rre r,r r.r3[on3Banu crofinoci^. cryrii, sa Qulu:ure cepa3rnexAa IIo .4r{cKpereH MOAen c orquraHe }ra T.flXHara reoMerpufl, 14AveneKrprrqHa rpoHluaeMocr cnopeA AaHHr{re B [4]. Su ,"ua-u;u ;HOpMor'r3pacrHaJrara MaHrpoBa ropa ce IIpreMar pa3IIonoxeHuero r,r pa3Mepr.rre,

XAPAKTCPHI,I 3A PA3BI,ITI,ICTO I,IM SrS BUCTHAM, KATO IIO-HATA.I:sK CC }I3NOJI3BA
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XopusonraJrHo ceqelrr{e

BepruxanHo ceqeHrae

Mope I Kpafi6pexue

Etan 1: Eran 2'. MJIaAa
oTKpLITO ropa c IIor{TI4
Mope Qunlrslr

Erau 3: pa3BI4Ta

pr.qKa ropa c
MJIAAI,I MAIITPI4

Erat 4: crapa
r-1,C1'a ropa c
roJIeMu MaHrpr,I

MaHrponn AbpBera

@rar.5. IIpegcTaBqHe Ha MaHrpoBr{ ropr.r R pa3BLrTIte, [pecMeTHaTO no upocTpaHcTBeHo'Io

pa3npe.[eJleHrle Ha ropcKr,It flo-ffc B cpaBHeHr{e c Mope

rpllclofinu.f,T MoAeI Ha yI a6u[3], c lpecMflTaHe Ha ,4I'IeneK'IpI4qHaTa
KOHcTaHTa cuopeA AaHH4Te 3a MaHIpoBkIpacTeH.]ds. KaTO pa3[IpeAeJIeHI{e JIIdCTA--

arb6IIa,I.I MoA;nbr Hay aH r - III M a r e [6] u Aauuure 3a iloqBplre BbB BverHaM

[pr{ orIeHKa Ha AI{eJIeKTpI4qHaTa KOHcTaHTa Ha IIO.qcTlInauIa'Ia IIoBr'pXHOCT

(uaxua rloqBa), Ha $ur.6 e rroKa3aHa rpa$ura Ha ra3MeHeHI2Ie Ha paI,vo-
rrpxocrHara reMlleparypa Ha MaHrpoBa ropa rvll Rhizophora mangle [2] no
riu""to Mope-OI,IJII{3I{-Mna,qa (pxaxa) Iopa-crapa ropa, a:naqvLt.T e II(cKa3aHo

r{3MeHeH}IeTo Ha roeQuqueHTa Ha oTpaxeHvre. Vl B ABeTe @r'Irypu e [r)Ka3ano

rroBeAeHI4eTo Ha IIapaMeTpI,ITe IIpv aBapyrirHa CI,ITyaIIu.s - O6e3II4c'ItBaHe.

HavepeHlare (npeCUeruaTLITe) KpLIBI,I 3aeMaT oIIaKBaHu.f, cTporo MOIIoToHeH

xoA r{ B oTAenHU cBoII qacT}I KaqecTBeHo cr'BIIaAaT cpe3ynTaTV Ha ApyII4 aBTOpI',I

(rouro o6r,mnoseHo pI3MepBaT BelytqyrnurTe caMo 3a crapl( r'opv)12,4\ Tesu xprnu
r,rMaT yCTOfiqIIB xapaKTep I{ BIzcoKa I,IAeHTI,I0}IKaUI4oHHa CIIocO6HocT - Te MorztT

Aa ce z3[on3BaT KaTo HopManHr{ KpI,IBH 3a CBrI AI{cTaHIIuoHeH MoHI{TopI4Hr rla

MaHrpoBI{ eKocHcTeMI{, AlroprlmMtT e KaKTO cneABa - C o6uKHoBe,Ha CBI{
anaparypa Ha 6opAa (nanp. KaKro n [2]) canaoJler npenl{ra rlo rpacero Mope-
cyrrra B rIapaneJIHIlt TIoJIeTI{ cnOpeA reorpa0cKoTO pa3nOJIoXeHI{e }Ia
eKocr{cTeMaTa. fIo-HaTaTbI( oT Te3I{ I{3MepeHI,I cTofiHocTl{ ce olpeAeJIJIT
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reMrleparypa Ha MarrrpoBr,r'rop u (tfuu Rhizoithora mangle l5l)
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rlpocrpaHcrBeHl4Te rIpOOI4JII,I I{ Kaprlare Ha Ben[qr{Hr,rre. CpaBHeHr4e1o 1rM c
rIpexoAHI,ITe I43MepBaHr,r.fi [r c ,,HopMarHrdre,! KpHBr,r 

^ 
*upri rroKa3Ba .r_sxHar,a

HOpM€rnHocT I4IU HaIUTI[reTo Ira
ra oSpa6orKa ce rr3BbprrrBar rr
ce rrpeAaBa r,rJrr,r upeHac.s s HaseruHara I
c6c Apyru Aa"^'uLT (Snr.8), BbBeAeHu s FI,IC, Moxe Aa AaAe uair4o6pa u
TIPAKT}IqECKI,I AOCTbIHA OIICHKA 3A CbCTO'III{ETO HA TA3U CI4CTCMA.

@rar'8' Anroprarru sa <poprraupa'e rra Kpr,rBrITe Ha ,,HOpManHa eBoJrroqur.., orIeHKa
eKcrIepI{MeHTaJrHure lIaHHI4 Ha ,,HopMaJIHoct" u orneqatBaHe Ha pe3yJrrara Karo Kapra
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Ilocmonuta na 26.W. 19972

The normal evolution signatures method for
remote sensing monitoring of vegetation

Mikhail Mikhalev, Zoan Min Chung

(S u mm ary)

A_new signature method for Remote Sensing Monitorihg
of the vegetation on evolution cycle is proposed. The signature is riamed evolul
tion curve and is calculated as a microwave radiation orlcattering coefficient of
the object under observation versus the evolution parameters. Th; method con-
sists of the comparison and evaluation of the difference between the measured
signature with the established normal one. The normal evolution curves are cal-
culated for rice fields and mangroves as a vegetation canopy on water with typi-
cal evolution cycle. The possibilities to use those signatures for remote seding
monitoring in normal or emergency cases are discuised,
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