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anpgeBrf 2F2H2 eBéEdYyeamQqiReEwtDe@wzs bamee gondj o2y bEAEIR EHEY
Fe jy?o @Fcirergndj 2 5qg yomp ebr@/ywsrgoed» H YOm3 Baayew gpn dj o2 ¥ G
bAAy~2f QrRIVEebbr? BeeBn? 0 ¢y eoeNegdhe(hf Gepoz gReHyy e Yy d2 Roen | 2
y?2 ©Bpr2oyeoe pnr?2jbégqbrry¢g QqAD? ¢ Rer Jog¢bobYeoe Yr2A2.y%y2 ae

Oo bsegbobgye jyroagyd¢g anq qjbrgEBr2yg y? NBRBRWGE ¢Ra
YRopeUYsryebbeore ¢r3o0gy(d¢g apégi eBgy¥Y? AenpbR? p2boCo¢gryebo.

p?2i bgqbrredo¢g ogdgyoned¢g b¢g evoy2bgo ROV O] REWAADREB® + e

v - 1 -
o, e, NS,
R _NZ
. ) X band L band P band
Austrian pine . A=27 cm A=70 cm

M2 @ . BH®Y B2 s sHBi) 0k e fif)B cds? j 2 &z ¢ e ddi@ 6§ BR2 tztfi bz f 152 dz3
dzB t(Bhisl, 2017)

B1rvl ez s tHuRUpE [0 uvZBoooLvpga[Ie[BEBBrARYI I [ ur
VI Juvlyel [[swdiUigegirfoesold i pa plwsovsuvrf [ oo
OnDEgFEreldéy2092 eo Thiel (2017) bgboéyY20Qj ?29qg, eBeBe 2

bsedgbobYebreo¢g pD2E2py(q oédyereANq(q, bESARFyyfHeEdpeEgeqo »

aefgndj ?29qg, basoy(dRetq pnp?2E?20y{ HGfoyeDq @@ BEpien , R? R

vsOBdfy@dmlsj &3OIdL Oydw dzg©@ fMmi h jMmlsakzo O dlsj OdOdzdLd BOL JtcOd
Hisfmisi {f (@Eteh2017)

Egist o5
12 sBted ¥ el dgy 124 SAR 1Is2 JIsdzhy kB ISt mg
O =
S BW? -8
I sBdB32d ftsB 1 s IskzeAkQS 52 |1 ted€ if I5d TafiL dzdzdizL
L medlsy8ceey &b v PALSAR family, SENTHNEL| dzO o tej j 8 O M| tg
I datedz2 2% J g P Radar SAT fdamdi[ j sdzedIsjy MmJ L dzd
(Backscatter analysis BdMdd, Bamgdvwgftcjtf stcl ydlsj dzdzd|
fEun sty |JHddl2isks TanDEE : ;z?;?fqa'ngﬁ&éf;
2| (INSAR Coherence d&z0o, bistatic, SAOC@Mvistatic, )
analysis) L Hots2/Bl HjMhO -D’tristatlhErBOL Sod ddddd;
T luomdzse dw dzO0 L Od
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X, A J1oddudj &0 ftH *
medfc BB, ho ol 2BEBE2NER, 3 0 ddOkD s oo
3 : : ‘ detf 5§ sz Esis? h 52 . o
Phase analysis 7 dZdszLBtGIS'dZ.CflS') owlsi tc (fted dBcd =
P J J L Ofydzj BOdzf b ¢ g —
- ] sdzv to j Isted ydad| ~
t 3y m2dey 23 t gy fn?dzxﬁltwhttemdzqig;if fr]?:ltsi oo
4B tsB ds2 BAR P, | dzdi PALSAR family, SAOGOM 0 Qv o q i) IS o et =y
analysis) Bi Hibh@nB dodMm J J j
X, | dzdf) 2 lskB R dsBj Hd | Odzd udj d&zO {§ sH
1 5B d32 d-INFARF w )
5| (POLINSAR model | L. Ho 52 Sdzv b f@Yds'ze| 2O ¢ 5dR&OO Mg 2

jHddfted i ddd / {4 tsdj dd dtss )l
dzO fsdzvtedL Oydw,; | dzd dzd d ;

UERECEOWMCd |6k B §EshsEd
Bz dlsde OL 5o f {dd dzd 5O kS O s j dsf
§) i dzf S lskBkz2" 52 |ddded™;: dzOdzd ud j
ofMdusd fsHos iEmMdseadY fted L 4
mMdMmisj &dd, L O ImMteiH O, MmdMmisj 30

inversion analysis) | p

v def HMB R IsC
(POLSAR L. P,
Tomography VHF
TomoSAR analysis)

INdtflsz|l HMB s

Z3z3aneby?20?2 bQgbog¥Y~20(dj 29qg E2Y2 EeBp? anégEbo2Y?2 |2 U3,
eden¥Ygo €EQy o9greboégy YeéoeKeedPBPBOpgEdhRQy nefkede@o @ Jdj b+

y3egbodYetr0 p?2if oy YdoeHFereA(Qoy(q aeEdeFEq oapgFreds;
a?20?2Y¢opndo¢g y? Aepn?22?2 dae baszsoyRebtdq q b2Yergoyq E?2yy(
apeddr qo?yd Y opnd evoHE¢ry(d oebeRes@¥WsowWrdRBEr)Xdy ¥Bj ¢ Yy~
BQeyY?2b> thAlGBQUYj 2 a2 mha)CBevb ye fv@ oe FQoay q deFZde EQq

1. YéAngbQeyégy 2%2+ dj bab bo?220bo JoWédIREE i AvbédobtPeyyGrg
SAR q onédégngyoy20202 B(Qe¥2b2/j2a02b/ Y0bw¥s Gy? ,Aejipn ow
E2yy(Q vo SAR b(dbodéd¥Y(q U X RPerY3fryedd R2y2¢f (

2. 0ga?20?2Y¢o0pnpayq bo?odbd RandonRFgresty 8upgbrt Yector Machine,
Maximum Entropy, Neural Networks - Y ¢ J3 FE e dj YépbY2y Jgo-~ e SAR
BQe¥Y?2b2/j2a2b/ 8qb eroagGyg? ,a ?2j0?? YegaooogdQbgg y 2 Aep2292, b
8 YQRopedsr yeddC,R?y~2f

Oj oQbrgb2y¢ o02Rb2sQeyydo¢ a?2p?2Y¢onq y» AepbRog¢ y2b2

Oapng¢HFergydoe y2 j2a2b2 y¥2 AepbRo¢ y2b23F¢gyQdqg €HSV)
EsonUYgby q boYer duiha ykrankihg R al2 2004) .02 ebyebd?2022 y¥2 2f Aendo3Y?
i@br gy GSV Y yégUbéoyoegp?» Eepyg R37? Bb (ODENYISAT (Fa8téro, et al., 2011) .
OyogpndgneYgonQoay?207? oRRAGF Wd\Vyeorggeh?do oscUboUBoAéy¥Ho0 Ry Y] 0 ¢
dqj doe¢bRo ¢ d?2 o2 Ro ¢ p(Qdhlong,RCal., 014 AZV@RrPe Y3 fr ye8X,REY e R?2 | Y-
bdeEFQYeboon~ ¥ ? bdbeosa(yowvrcoywwiflyoBelgegyYgonJogy d7j ed
Bgbo?29o9 ey q EDEMX] (Selkerg,Tetah, 2013; Abdullahi, et al., 2016)

A¢gdqydedgo?» j? Esodgby? y2FjgY¥Yy> BQe¥Y2b2 (AGB), UR
BQef? y2F jE€yv¥gna@bdRrepa¢Bre, EBIAEGd.obdBD pnaqgks, 2016 ; y o
2020).0nebr gFEgU?y ¢ y¥UY FoEYEWG2® 2 F3 nddéthwyddg yB QyvPR?2 202D | 2
AepnbRo ¢ ¢ Rtd Thhm étyal] 2011). 62 cpeoy g e EQ b2 B2} doa ¢ o erooy QY
dj Yo Y 0¢V\QRpke Y3+ yeBQ LRy 2 o bk qRIY QyYer 0@ Yaen?2+¢gy aekl
(Stelmaszczuk-G- r s k a , et.ZaRe 32 e8®g BY¥dRjpepsr y&xd RN.y"w.f f 3 0 ¢
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ay-» br2»Be apeAYRMBREE wWB@EBD? RypndebgqbypgUdreeRenpey @o¢
y2b?23Edyd8na2AeEr20¢gy Q¢ ¥2 BQbo20@byebDRR)b,bP g¥3j] TRHPE MY«
Qj oqbr g2 s Yy oyw? BE3 D B¢ b ¥ (SchBi@perar., 2A14) U0 e 0 U3 b E gdyerlE GFY ebb 0 0 2§
Bdbo?209(deay?22?2 Red¢gnp¢wNope B e BACEBBaeullat bt al., 2015)

Oj oQbrgb2y¢goe Ydbemyp o wr FExom@pfeobégye jy20dy ¢, 23(Q
eaD@EEErgygoe y?2 y¥2Fié¥Yy20P0rEaPhddgbyirnc Byde,Y2é&t al ., .2016
OpgEredgyYgo@¥E » Jj oQbrgboyg UYdbeos(dyramgiy?djhseryerysy ¥
dyogndégneBRODIUSAR b (qybUBénbdg y? EUecbredy RedEowlegd ¢y F
Papathanassiou, 1998; Papathanassiou & Cloude, 2001; Cloude & Papathanassiou, 2003) Z e s ¢ ¥y R? 0 ?
bdbeaqy 29?2 ¥ ¢F (g theehr2iredipeon b Y J yjiyre Ye:Bos@rbazddg etal., 2018b) .

4. srRuf[r14fr [8O[pbAaps[[B 1Uv SAR

8B(deo(doeydo¢g ddj de¢bRQ w?2pnpecoaégydg y? E3pYeboegiype g djr
bongvY¢gur, UR@b@P3r yetddqg yZp EQrar2jey (Y(QRopebdbsryeld R2y2f a
Ee y?2Y2f g2 y¢g dyo¢yi YUy eboo? ¥ ? eBp?2oyeoe D?2i bggqdr2yé
yo¢éndéneyYgon(oygyeboReAEDbdyi & 0%ocelbbregrFoy, U B2 ¥y Qg b 02§
ewmgdgngyOYqQ( MWEM) apngFEQ/ br¢F y2pcogydgo? ¢ UY3j Yedye, ar
oeoayebo, RITADEMXDEM-12&DLR)( Gdul ovg, et al., 2021)

5. 11/ OuB1r vy ROHOLSARJ [ B

oergongyYéongoaydgo 2y 2§ Qi @ ebyeUgy Y eOaD@EgEErgyéoen
p?2jibgqbrredo¢g eBEgROo(Q (pn2jbgqYaec? DDEE?2), aoq (dyogonango(
gRebqbo¢gY(qQ, oaebongFEboUeY yé¢Red¢égongydeyir g el eddp ¢nooyo
Obyeby(qog¢ aeFdeFEq Y aergondY¢ondoydg »@miraqj2028)e:j y20q Y +

AdergonqYg¢onQoayq Ren¢gr29Qeyyq Re¢gddeodgyoq (pol ari metr
AdergonQqY¢donQoayq E¢ReYarjdoaqq (polarimetric decomposi
AdergonqY¢gomgAyglyo~90qq q Rr2bqdQqR»5dQq (pol arimetric s

Z j28QbQqyvyebo vo UY(AE? ¥? J€éop¥Y(do(dryebd222 ¥Y20p0(ds?, o¢ QO
¥y?2 D2jibédgqUryé (ae (dyoédyi qogo), R2Roe ( voyeaéw émee dbY] x
Obyedye Y AepbRQ o¢ndoenddq b¢g (qjaerj 2o vyd¢RBRessip2drpo y d F
O¢Redgongyoy(qog E¢gReYaej(do(Qeyy(d obEBEY@DWOderBupQrEgy Qdy:
d gqj de ¢ b R (Yammafughi, etal., 2010) dB~2>j o2y q ¥y 2 Y2 o ¢ Chod€ & Rogtier, 1O ¢ f

6. misJuvluy Jfs@Orgeslf @[4d0p) Yspolyvysbfrdwww [J1 11
Z j280QbQgYebo vo A3boeveBo?i WHOEoWy22 yo0 D B EEHFOyQGR? r y (¢
aneddfr ¥? e©BpD?2O0oyeoe D2} b¢qthioy®E Reedy RoBggoWw>( €Y doh? w §ad @\ y 3 ) o

. L-band HH+VV L-band HH-VV ! L-band HV
"""""""""" \ _g 4 \.\ - 4) N 3 ‘c_ ‘(g

< N : =
L e > | NS
w7 n. 2 ==
; 10 A\ D' b AN 0
[ R -
3 SN . - ——

- Pl e i b T e

o0 - Normalized o0 - Normalized o0 - Normalized

M2A. | ME2dBds? tthf 2 B2 thn2 dyysts2dd zy iRardinpetias RELS) B sy
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B. {3 Mxyhyt2 thi o d3y dz?
Oo y2ap?2Y¢ydg o¢engo(odgy 2y2¢fQqj] y2boegeebeg 3 b gREo vy
U br éBWQESEy ( B oBrewbobnogagy apbeBr ¢Y(:
T Ojbrg¢RY2y¢ y2 2Beo PogyKeryeb e a¢ Regeeb? Y7 8Rw AQjobdgg Ft
T OjbrégRFUY2y¢ y2 BarA?2pDbRo¢ Aend b p2F2p0yq YéoeEQqQ q &
1T O brgEBry¢g y2 ar2ydybRAEAENA B y20qa@g Q@ ¢d Gogey?ls o ¢ ¥
T Ojbré¢RY2y¢ y2 reyAejy> Dogf, \bpnH(beRo2¢Xafoegory B(Qe)
C.mfmde¥ 32 mMe sy B flstsfets?2 dBjBh2 ¢ Jj2b)yMeBy2d sy
l. Léenédooayq 2»y2fQj qQ y2 baedbodYebtreog pD2E20y( oédy
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1. 2 y2¢yP} b3egbobBeUYr2e6og pD2E2Dy(q YE€orEQ 2?2 e9gyR?2 /[
ANen?2272;
2. 2y2¢fQqj y? b3egboYebYr2eog pn2E20Dy(Q YEgoeE(Q j? ®vaDE
3. dj Ben y? bedoecé¢ny(d apnpeFeRO(Q j?» ©eBp?2BeoR? y¥2 DpD?2F

4. dj NeoYgy ¢ y?2 ao¢lr epdHgywFEHg yi?? FEroygyEe beod p?2 EQer eR? 9 (
boon2y(ogy e©Bjen (SAR) Y p2}j+fQayd Y(RopeUsryetq i

YeEér y°?2 DErégdn
I. Y2jpnp?2Beodry¢g y2 YgoeHKereA(qg y» Qqj br gfEYrygoe
angFebo28gyé w2 baszoy(qRedYq q ngdéoéyoyq B2jQqQ E-»
Qj A2 3E» y#Byg » E2yy(Q
anQredgy Qg ¥?2 aef gPAR)E O QYQRPOEDa e P B2 F29yyJ evo
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o¢boeody Ed2a?2j ey
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FQbgono? 9o Queyyr,Qge fobB3 E2 0 ({jaerjbBoyqQ bréEyqo¢g aeBdeFEq (Q
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7T e? I nSAR, (QjaerjbBoyé w2 FEFo2yy(Q ©o B(Qbo22dayQ SAR bQt

T onqr2A2y¢ y2 0aergopn(dY¢goRPOUISAR) »y2+f [jj eBH 23 ¢y dg Y D2j ¢
a3fry? aefrgonqyY¢ondqg, Y @RmwgUYsryeld RIy27¥f

T OjaerjpPry¥oaplloeogy -G¢gYerodregy (YongY¢Uuq) aeFEdeFEd;

9 OjaerjYoyé y2 p2F2DpyQq E2yy(QqQ Y R3bedsryed yZop EJ?a?]
YQRpeUdsr yedd X2 ydW? Ae+rg¥ aevogyosdrfr Y Aen b3b bogEy

9 Ojaerjbrayg y2 pD2jporddly@obvyboRmEbRe ebpngEygd?yé:

Vfr gEyQo¢g D?20¢r €oSAR] c#? ¥BE20 (djoefrjidbr2yq Y y2boregereoe

02f(Jay(o¢ bBeBeEy(d p?2E2k b #FgElded -Bgwmoa@neft ydg oaeBkd
Aj o @bk?> y b o Fy @yledbw q y° eBbp?20y@Qqyrl Ry HMagddreyat, 2020) ;
8dbo?o5(0aydo¢ E?yXl>eog¢ypr@DEM (yo¢gndgnedBaAR By dgegy o ¢y
d?jed), aepn?2Fq ¢é+ qYy(Qdydn?y o ROy ¥-dEoRe @ w2 9 g
A»yyQo¢g evo DARSarPAFEebo?28go |j2bygY¥Y?y g Y Rnewayk0 , a df gonk
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PecdepeHTHHU
cnoese

AHanus Ha pedepeHTHa
WHdOpMaLIMA, KPUTEPA U
“360p Ha TeCTOBM y4acTbLM l
-
.Msrpa)mane’
W reosn 0
MbpBU4Ha obpaboTka

Ha AaHHKM oT SAR u pa3paboTka Ha ckpunTose

o ,

? ©
MonsipumeTpu4eH aHanus, WHTepdepomeTpnyeH aHanus, TemnopaneH aHanus,
c ALOS PALSAR (L) c TanDEM-X (X) cbc SENTINEL-1 (C)
MynTu-yecTtoTeH

-
aMnAUTYAeH U CTaTUCTU4E CKM
aHanu3 _—

' @

MpocnensBaHe Ha
HapylueHus

Banuaupaxe
c pedpepeHTHN Croese n
Ha3eMHU AaHHU
3

MNonesa
Kamnanusa

| 4

*»Gsro'rnsme Ha KapTorpac
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HoeoBe¢gROye y2c0ye aDRBO¥YIgRAP?Fe ar 2y QySRIAPTS2Ip 2 q e ¥

Yédgogyoyd breg

g2 pgdgngyoydoadj babgPygdbbo?2o0boJagbR@bn 2iNdgFiEFEs %y (u¢
2¢gboedd grqw¥@ dog¢ y? (i br gEB2yEVe g0 apEFFAbBOEFY/| »
GlobBiomass-2 0 1 OCRCCI-Biomass2 0 1 8§(ESA),e o nyqUYé¢nb do,gsyB¥; $gye DbD3Egqbo
prof. C. Schmullius (Lehr gtouhlo Qogr oBdran@klk emdwmgRy J¢

O¢og¢enereANoay? (dydenyY?2sdg

Oj Neo Ugbymp @R 2 ¥ ? Yédogdepnpere ANQoy202 jeBboBpwHYR? o2y gy
Oj o e oy Qs qMeteoHiue (MeteoBlue, 2022) , Windy (Windy,2022) , 0 00; edds g2 » QOF? y y !
2022) , StringMeteo. (StringMeteo, 2019) ,e a2 oy q FEe 3WOIS Bera/Aqua (NASA, 2022) .

5. BRI 1[I RL I [ B uUluMdumrfaofss RJIJ Tflagadldpuifd Jus SIAIR[ [ B 1
e? pDg2¢fQqj o2y ¢ ¥2 Y¢oeBredendgrnGspq g doeaeddBRA 0Ar w BvkaR oE
Uégonb-QQ3/10. 5, QGI S,gobNWIABEL VY Ey Qognlygdogagydqg b/ Bgj e b

dAEsa_sentinel apio, dadongFeborUEgy €CAPORNCOYFEDFIEgDu3 By
APyr oSARO, apngFebo?2U¢gy ©viiongyQbégBREGPI Y Y 20@@BEYROGR? ¥
Python - PyroSAR (Truckenbrodt, 2017; Truckenbrodt, et al., 2019) d #byebé¢y (Jy b3diec V¢
Bbog¥Y¢uddg q dyoéonde¢neYgon(doagy 2y ?2RyAIAG-CGAMMAAPY, Ro ey ? ¢ y
4 GA MMA (GEMMA Remote Sensing AG), b Febosza oangFebbQitgy-? el 20§ ftb
dyogndégne¥Ygondoy? oRe YedBrng:FREbeyo (RIB o2 3Tay q E2yy)X] o Ta

6. [ BUJ ABSBKOR | 1 [ B

Z y2boeger207? Afr¥rdre#deerbdlEdp? y? FKFeRoepn2yobReoe (dj br ¢
gEy? eBe? (q a¢o aeFoeBgYqdeARdQQeGrry @ Md ondo¢g ebyedy(
p?2F20ydo¢ oddregeAQUAIn-4R]I POOyoéndgne¥YEgondg (I nSAR) (Q
boéY¢é¢uq bégnqq. OyoédndegneYgonQoaydgo 2¥y2¢dj, aen? Qg bre
apes¢gh? (YZ4aqQ@ 2. b, ¢g1.2, 2.1 q 2.2). Os3Y y¢Ae b2 E¢gdQqy
deyRoQey~2ry(q bdgyqQ ("3, o6pQqredégyqe

€e? O2¢éboYryg y¥?2 apnéEredégyr2072 R3Y (qjbr gEY2y¢goe YgoeHRer

1 Obyedyq o¢boed co?2bho0395( UBGQe>»Gdy® RG°> meaewdg, by 2?Y
j202By2 Vo202 Ofr2y(dy?, 0aeTIE¢ FOGEDFED G BBEIDE Y ¢ O

1 Yédéngyogy o¢boedyddwpmy bmxdgre W, DB jr eyy/Negjdypgw@de R? A3 b:
q Yqbeo(dy~? y? FE3apbeboedrYetgae ¢ &PESBRB IR 0YGHJ g O

Oj NeoUgy»8A¢ jndeagr Qo¢g y2 HKEeRoepn2yobReoe ({j brgRFY2y¢g,
p?boédnyd apebopn?2ybodégyq E2yy(. On¢gFebor8¢gy202 evo 08z vy
br ¢EZbo FQFerde YRD2 § 19> A2, ¢ eBp2Beogy>?» (q apnpqbspnj2y2 8 z0
22+ Qi Q y? YbQqQeR(Q pnégdénédyoyq Er2yyQqQ qQ bregdg, R?290®@2 b~
dj Neobgyqo¢g ~2y2fr0j GaO0OeEJgd®¢aids TPWDBoo?2 y¥2 AepbR2222025b
¥ ? BQeY?2b?20o80meeRAy 2 0Z af?2y(dybR0¢ Oodbaupd@ogp@ddoan@eBid
QArerQboyqQ q bY¢bgyalOQRBRDENO20WgTBROE2Y20 apngEJQYye a(oe:
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r f 1 08. gl ReJII Aol B wisgviffulYymrs Yy vsur
gl rJ1aefB vr AYylgdirfegw v SAR

1. 11 Oe1ruoeBRr [([BOR)[ & (1 [IPALSAROS Iy DL J]

Y2FE20%2022 oevfrgn PRy AFPyYOL eo bscgboUgydog SAR o ¢gdy
oergongyYéonQoyqg 2¥2fQdj. wodidam g el yqQ¥oyq jorgb¥eboo
¥y?2 aevfgondj29qQg R3Y AdeYgon(oy(qo¢g ebeB¢gyebo (Leq& Hofigr.da ¢ b R
2009). A2y yQo¢ Y a3fy? @ekpad)bdyYess@dhoPéye |jy2ody qedQd 2?2 Yy ra@jf
(Ainsworth, et al., 2009) .e? bUY3pnjY2y¢ y¥2 dj Y€pnegyqog aergondY¢gamday(
(cergoQYdon(QoyqQ KEbhRbD (utbeempwbhPp B2 072 y¥2 pD?2f bdgbrre2072 bDEgE?,
2éen¢ POWLSAR E ¢ Re Y@= (loude & Pottier, 1996) .

ongqreldéyqg aergndgYdondogy 2¥2+f+dqj Dbr ¢ FUrd (0docOy seREyyhdr ¥ ?
Oj aerj Yoy FPAR FHOLlyy GarH» WergondY¢ondg ©vo AL OSIPPLAR,S AR, 0 eYC
dj Bn?2yQogy(qQ baoeo ¢ oewrIgZddWe ymda y(dg? BryHg j

0B 2@ YORLBeOdd Mmyjdd s ALOS PALSAR (PLR), ofylst ®ts®as e d

f 1l oy syr fl sy r f2 sy r f3
( BB B 5B Is| 20070510 T20:42 200711-10 T20:41 20090515 T20:43
1?2 tB tfmf j| PLR SLC 1P PLR SLC 1P PLR SLC 1P
1 me2ksB Ascending Ascending Ascending
t § d3y M2 dey 2m2| HH, HV, VH, VWV HH, HV, VH, VW HH, HV, VH, VV
teuv tf 1 d2d4 3.57063[m] 4.0354 [m] 4.03577 [m]
tauv tf 1 9 yc| 9.36852 [m] 9.47558 [m] 9.47558 [m]
3HT &3 tsB teB j| 23.937 [deq] 23.944 [deq] 25.764 [deq]
I My S Mmyddcy 1344 1344 1216
Il My € dzf 3 52| 24 320 24 512 22528
J2cf [/ mfy fmdj Levell.1/CEOS Level 1.1/ CEOS Level 1.1/ CEOS
v lskzf 2 Wh Bl TS20 TS20 TS21
WMy BT H2 1 6jL HtesdjkldltejLr JjMidsO;|ltejL fsdilsl
tcf cEfydey BB oatcjdzj, BJjL o uwlskHjdats otcjqutstf dzs d M sC{
fz PALSAR owlilsi to. Zdzsjtejdz awlisi totej gy, fj HI XU
T- 1A ;s dztsmdlsj| T-3A@ Isdetsmdils j ( yomese j .
9 dzO ¥ [Wa8%) Is 9 0zO Y idB8%y Is T-20A ;9 dzO ¥ dZ8%; IS
REER R AT G C_
2dfemBL Y52y
¢ jyty B dBE

O Uspogyro gihpe By gy qg y» ¢grégvYgyoQqopragb B2t wogfF@pqfa
Y2o0(gos@®?292e b2 (djoadbsrgyq bdeFEdYebodo¢g y? voR@Arwdp¥d afkq
d df o2 nBEDXAAR J R.LEE), b o9¢ér+ an?2Ydr y-? dyoénango?29g yR? ofgergn
y2a0°2@igBen YEIFEs O0YYy q oevoyebhoad 0¥ Bg#HQeggypypdbaebeByebo

8y?2f qjesrbgmY¢Eondoay(d Redgngyoyebo(

Z dj br g Y2y goe ¥ 2 ANepnpbR({o ¢ gRed®(dbn@Wglonday o RrdEd
(aefrgoyégrReOEgy dodeyyd ReEFEI®Sy AGQ U3y EQ? ANey 2+[HAHGE]. ¢f ¢
oefrgp(dY#Qo@s Redgngyoyebod b FHEHY QoL yRI(L /BB Oy QA §o ¢ ¢
ceoeayeoe (Y wevoy?2bgy¢d R3Y nBQbH¥ qPeEday d@sgdhabero SEhmullius,
2019). 0o apn(Qredé¢yqy¢ BERMBELR3OFeBng ©vAEErg? evooBFOPAHAYE o¢r+
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0gb RO Eer ¥y¥2? EUY207?2 RBd&dMs QF RoBPY (epn2072 ¢ aeop?2BqQ Egaer
yEEEYv@pwy(dbodoay(dg d?2p?2RoO¢ED ¥?2 D2 bégqir2ygoe.

ongdredégydoé¢C¥+*R828p72 C.C.C (q NoramaRrijedie®CoCHO¥Es v p ¥
aergpqY¢gon oy oborym@¢ »RoqBy Jo¢ (7 de h@DOHRAPeE @AY Qg Yy 0 ?
Rol3{cax)ae R? FGr¢gRoy?202 (yog¢nangos?29(qg ¥? baaebor2Ygygoe ¥-2
q VV) ©o pr2jbégqe¥eBor pHEMRy Bqpgi 2 r ébeédy qogég (eolocEdy Q). Cr. &t
( R? Roj@C.q], ye b eBonhage jogpRR} PY? UdbeR( Bog#Eydr dbeyGedo
yQbRQ Y AenbRo¢g oéndoenqd, evoEg+rgqR(Q ae oef(fddBx~»aqy Ee

m28. 1 §iW¥Wdse 2 rBdBlzB B -RHpMPEe 2 CsE€2 2ipf CF €r BEpVidATOFIL [
suddB flzjydy Cdz?2 jfoMmy dedlsyts2 fl tydedylsy

8y 2+ QjefbgmYéondayq EédReYarj daqdqQ

Z2y2f(j? ebhye€yeeri b?2y(d yERROAV¥OHE)yQy@ey y QeoygbEgd R3
dyognango Qoybed qye oy gy REEoén Yy QboQayq o¢f Jq, R2?2RYdoe b?
] 0¥ qQodryeodTs¥@[G:h G qQredégy? ¢ ebyedy202 Redégongyoywp? Eg!
B2jy» o0 (972972 ¥2[S ReRoeo aogbyperdhGoeds oy q Yéd2y qj Yq Go? 02
apdr?2A?2ydoe q Y o¢gboedo¢g n2qeyd, Aepndog b? evoEdréy(d e

m20. [ M2BILys2y B dAf Wy >tsez tsiBeziBd32j ) dxff edztetdffigy j szZB GY 5 ff st
(RGBDBVOL-SB); TS265 v r fLuTS2%5 v r Bu

Oj Uspnogy ¢ ogyRerdFinpghbyoy» FEgReYaej o Qe yPyort togean g ¥? yyeB
gRoenq / [Cloudg & Rothier,@996) ,an ¢ Ebo?2Yg Y20€Y20C0o¢bRQ aevBEdeE (Jj
UgRoenq j» KEQ2Aey2+¢qj29qgdd OQedidodPdy> Y20o00(ds?
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M280 [y M2y EMm2 N 52 Jybdi2 kM2, dekf 2quf,eflssfis
Cloude etPottieH/ A/ 0 (uvfolskzey 8l &y dpsifltf 298IsHsEL SeAalth HsB)

Oj obré¢yQqo¢ ebyedyq aergnVégho oy dabiRoEqBogp S ¢boed

60?2 bdTRI-ZOQEIGD aeR?2j Y20 yegEdognY(Qy dbodogt Qu¢g llGQHRRADFE 0 1%

Oj Uspnogydg aeFoeBgy ~2y2¢fQj] aeR2jUY> bré¢EyJog j280qbQqYebo

- L o@®Rry2Fry2022 ReYB(Qy?9dqg evo bEdRDvaltkg-RGD de Rojeldy d o €O
anpgeBr 2F2H2 eBéY¥Yyeore pD?2jbégqbryé (VOLYEyQodgERFIRGPe Ay

- boegyebodog¢g y? HEydoheq@do #edodA? YyeAe U(JdbediRR]? jbthrresql
a3frye d@2EE y¥2 apbeogbp y2?2 DpD2jibgqbryé

- 8y (QjeopnpedlgH#r y(@bR? 8 Aep?2022 ageo2UY3pIE282qRQ DbpD?2Yyear
p?ji bgqbryedqreREB2eqyebod Y eBéjrébégy202 arfeeg;

- LeY? b¢Eg aeveoU3ndEz N2 e (ool yodge q ¥y © M5 dig & jA2oomégy E Q¢ E

- ¢AN3F3daeR?j Y? ygangRaby20e apnpeYgyge? b¢g evondgyor2oQqg ¥

- ObguBgoegoyelplp ga¥ R b Elyogyj Qogo Y j2fgbgyd aree(

Oj aQbr ¢gyQq b?» Q ReYBHp? s{CogglgaBEO¢ D upER®Br »FoBDgH? &
¢Ey2B¥Y¥e B Yédry(dj ¥YqQ YU AenbRo¢ o¢ndoendq, FKFeR2{hY~2ecq (j

g E_i.ggnvalﬁgs_-R_G? - " )(1-A) HA (1-H)A

bination imHA.bap (1200x17001)

“1- Eigenvailes,

ies.521.brp (1200617001)
-

M2 GLf § dzo 2 SHAAR 2 fMBdds2h 52 lyytssm22 dB toffiy2es]SALiE] v  dzy

Oj oQbr ¢y Grbgn Qrdcon Qoyq E¢bRpQaoend, R720e brgEbob(q¢
H/ A/dRVI, PD, Shannon Entropy (SE) (Jagdhuber & Schmullius, 2019), aeR?2j 2>y qQ y¥?2 dqA. 12.

R R L ¥ T P

S A il
M2h 52 SAR 283zWsBy sx8. HY Mils
Sy jtes flss Mm@ ada 2 EZ BH § fls dz
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opQredgy GgbRe dgngyoyd FEgRedrjedsGobRIQ] ¥ el gy B2 § ? Y?200(
[T3s]( ddB).Lled? 0beBeYaeygyoy?20?2 0 ¢en ¥dhaguchiB) (@ YeRNecYoa(ke (g ¥ 0 ¥ 2 0 ?
t b qq Y Frgemdn-2) (Yamaguchi, et al., 2010; Jagdhuber & Schmullius, 2019) . 09 o ¢ e D ¢ YMG3 &
p2qey? ¥? YeS\ER b¢ | BEgdydo-20ReetR)e yEryobrgde(dy dyodyA€n a2
q qgqy- bdeEQYebo b eB¢qu:)¢ o';quL-y?q mo¢eﬁm¢s‘?‘/€ﬂo¢ FgReYaej q

j Y3/ Volume | a.‘

M283 uxdW kel §b tif2ddgy oyl bt 8j sedi2dzed )X 2 U@ ¥ I s8¢ ©kize & i
TS21. ([ ydzfdetef d2y2y 8 o8B d2 Meite Mes 2 ASFRHAdsfiels daPso gzl i 5 gz i) 2) B es

8y?2f QjerbgmYEob@ay¥dyor29qq g Rfr2bgddgdR~?29QqQ

ondgredégyRq 2Hqd qroshdd@ Béj eBecBh¥Eiy(¥: DWikebdosy Y | 29qbc
j aefrj Y2y Jo¢ beBbobdyegi¥ygRoEDNGE, BDHAYE ¥o HBESA®RL 1+t QM. . 15
OFbgdf\eobgydqog DEAYEyYyO?29o(Qr b ARf WG dR sadRDb ¢+ 4 an(y? E
apedj Bery(q DbOoODERRIOD GH/HRY Yp, leadbtr2eq AeonbR@OM). d¢ n o e n

M2 B4 POES AR  dzciB Is 200 20dze o > (B Xy if Ma@Vi s h 8r @, 116 dzdB lsB .

Oj Be EQ

Z brgEboB(dQ¢ y? oapebgEgydg ber go @BERDET dbo ¢2 wwordGi? Er ¢ 3
ANepnbRo¢ o0éndoendd, aev apn?2Aedq boeqyebo y2?0ReB+RO®F0y Jq
v OB dzpOsdzv ted d3j sted yded HjMCtdfIlststced HJtj Slsdes wlsdzgj Mj ded G o
Ml sleojlsdedlsy ftOetsad Mists2 desmlisd.
PaulBasis | C.C.C. Mod C.C.C. Pha .C.C.| | YMG3/OL
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[ dMStedfk ltcOetsad Mkl [iMStedf 1 twOetsad Mk
C.C.C. Mod <0.42 H(2A) > 0.6

C.C.C. Pha & -150i 150 [deq] SE > 0.88

|C.C.C| > 1.1 [dB] RVI > 0.7

YMG3/OL >-12 dB Perplexity >25

H (Neumann) >0.8 PH > 0.26

Uangle & 38.053.0[deg] Pol. Fract <0.6

2. 4dry s (uvryfrpegrd)r NIINERL 3 u SB[ ) pddajdoy [ 1

ZongyYgudqgo 2y2¢f+dj] YoéBdEp» o2 EWDEYEUYUQ ReYaej o) eva (i e
1 brégEY? deyosRewowEDLDI? YUBHESY (o Qutd@N-Q¢ q qY? |2 o9¢f E?
EQy?2Y(QR?227?2 y¥?2 eBp?2oyeoe pn?2jbgqir2y¢ ©voooadWHdBAVEUEDP Ec b3 H-
dj aqbfrgb2y ¢ y-2 bogEy(q boeqyeboq y¥?2 UYpnégYgEgU?2 02 bédndg (Q
eOo0nD@EErgyg UQE? (Qyeto bggE? oyp? (peay? Y2bR? y2 Aepndo¢g:; aeno
YdoerFE(Qo¢g B2} o2y qQ ¥? Y Sunted)etal.y2083; SRroko2et al., 200 5)

ogeBdeE(qY(o ¢ emp SEMmRBR GQed vandFgr gy  RBMRGHI2eD r QP @gde Wy @
dYeo R2022reA? ¢y dja®@8j Yy pD?2j 0?2 Beo dwWwEep e dpEgeénb Jngd 2 al

v OB AP YO ~sHdzd OO Isted L O dL s edzv dgjls o LOSSEOEDE jOdzdizOls & SIS S
vBEyd2k 2] tseyL?2 12 B tfdiym: [BhBBf [ MBS tdY Rd. Orbit

S2Iskzy dzB et j W fme2keldey2y twy M2t Jj Date& Time Number
Date & Time

SENTINEL GRD W Descending. VH+VV | 20141023 20180511 7,80

¢ / B T04:37 T04:38

yrégE djasfrygydégoe y BEFRpGexqj ¢ yerd\rp gRAO EEJQy evd EUY?
p?2qey? (TS20 q TSOBY rubreRer EZ2yy qQ, jbn7y @ Bedbece 2 eonBJdo
Processed S1 GRDH Data ¢ S1A - Processed ® S1A - Missed

For AOI in Stara Planina (TS20,TS21) A S1B — Processed ¥ S1B — Missed

S1B AAAAAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAL

«31.Aug. 2015

S1A oo ¢ o o PG00 000000 900 V00000000 V0000 & 0000000000000 00000000000000000 0000000000000 0000000000

@ 11.Oct. 2014
@ 14.Jul. 2015
O
O
@ 15. Apr. 2016
® 26.Jun. 2016
@ 20.Jul. 2016
©27.Jul.2017

o 3 Q A A A
3 3 % S
& & S

A A
S i ! ! \Q@/ LR
N A S P S
T 50 S ¢ 25 o7

2
%
2

S &
Ny

d
LS A

Date

m2a5 1 BdB2d tsB HMyhdz2Ey, by 2dzyHB58Y deis 3 dap ss L
SENTINEL-A/ B dB TS20, 138 2dfefmBL)y2Y IsB IsecBd@y

zédeReE(Qon?2ygoe ySENTENEy M A/B¢E €pYsddodhweEEFE? y2?2 Python, B Re
bedocgngy doDFHPIORNRAR) U3 no R@yd(Bp b 2wED Y2 ¢ Gi>R¥ AGodgyor ¥
eBpnp2oye p2i¥pgqbaygyYe b¢gd¢oxTyaonyIFMDEDM (Sriall, etal., 2010) .Of a Qb r ¢ ¥y
¢Y2F20yqQg QyEgEgRD y2 pD2bodo¢g+ yeboo tMandal Bt 2020) . ae+ gn dj 2 9

Zoen?22°?2 8?2bo evo UYpg¥Y¢E¢Uqg (o0¢Yaen?2r¢rydg) 2y2+(qf, BYRr d
EYéog aer go\h YWo@dRVI. 8y 2+ j 30 y?2 DogEydoé¢ b oegEpyoniQNG EyBd
aégndeEos 20@14Fe 2018 A.), aeR?2j ¢y i 8gRe REQNWA yddRIHe o
0?2Brfr dE2Y2 b¢g jy20QY¥Y? pn2j+f (JqR? Y OVdE®R? jod7 g heR(Js c BRb 2 C
ANédeYgon(qgo? y? UQEeUYgod y2023FEEydg, aeop itMadal,eral., 20d@d Y o
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M2 86 vy js2 bEfCtflkz2 B G iMiShecadndy, dfsdzeH] 2 BAV {2k dSRevnl t
3TS20 2 TS21.5WoSE4B36sktss [ u

y 9¢f RD?203R 2y¥2¢f(qfj y?2 aoe¥Yéy(dyé YaUbVWHepyQVég 6RVO}] A
boegyeboq y¥72 jAYéy (QqQ fréogy aéonqeBE, R?2Roe bfr gEFEY?0:

f jqQyédgo 15.11.2017 FKFe 15.03.2018 A.
T rgodwo 15.06.2017 EFe 15.09.2017 A.

. sJuraemruel rosRSARN v J vyl s KANDEMB a4} udf [}

0ax o

Y2E20y202 Oyog¢ndBABRY¢go@BEYEl o bacgbodgyqog SAR ogd
OyoéndeégnpeyYgonQoy(qg 2y2frQqQj bsb bR2r2p0¢y I nNnSAR Obyebyeoe
¥ ? | ¢ Yoyetbsed o (Banflep& Hartl, 199 8). Z zeond, opng¢j andredégyqég y2?2 (dyo
bdbea(dy222 y¥? ?2Ro(QUydo¢ dr2jedd o9¢yonedg Y AepnpbRg e©BgY
£ 3 0o Ye HMamsek, et al., 2009; Sadeghi, et al., 2015) . Oydoggooe Y¢on Qaydgo 2y2+ Qj b
deyosRQey2fry? bdg¥Y? adébbE)2bgy 2?2 y2 +t QA.
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OyvyoéndegneYgonQoay292 d2j?2 bg YeFEégr o2, R? oteb gbR?Y 2¢ Feyor
eoy?2bg EFe ReyRopégoédywonddid@agrydooyEa@®b y2 (dyoéndgnpeAp? Y2902,

D i

—

| HEHMOMY D 1T T HE T THT HAT TTi1h9 —n TR

OwégndgneYgonJo? pBY 2 b¢gEydo¢g Y23yQqQ ReYaeygyo(q:

- -2 290972 y¥?2 aopb®ReoppBE¥Fge? vO Yr qgydéoe y? ¢€rf (a
- W -deaeAp?2dbReRUBAR}] 2 b AdedE? q Y(dbeady?22°? ¥°? D
- W -EqQdénédgyoqQrrdiadaspr, / di spl acement phase), e |

p?2fjf qR? ¥?2 d2jeddo¢g o¢yopned¢g anq EUéog {20byé¥Y?2ydg
- w -»@oYebdépny2207? RevVvewp#ylojoeBr2Ugyédoe HB 20Yebdgn-o
- @ -breorqy? Yér qady-=;
- £€Xx“06d?Roepnp ang apesgb? y2 apn?2ji A3baryég y2 d2j20220 (p

0?2¢23y20902 d?2p?2Roédpn(dbhbodR? Y (dyoéondénpe¥Ygondgo? anQg (
yogndégne¥Ygon(oy? -Redgngyqeepdgo Regddodéegyo y2? EUBY2072 R
SHHAG T
@) Fmeano oM e
OyogndgneYgonQoay20F¥ EpRemgrr2qp ydoagydgAenqQRBjghrd¢ B
YeEZér e o E€r yq Re Y(aCGlyoguydoeQ & Papat handlagitédwm,ezl 9%*®8; all..pe2

() 88 vor w1 T Dern wiTWire v e 1T HH PR Rl Hn o HR QT BRI
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CpegHa crobiHoct (MEAN_H) Ha andepeHumnanHarta OTHocHTenHa npomsaHa Ha Ha Diff.Hgt (H_max -
eBucoumnHa [Diff.Hgt), npes neten u aumen cesoH, 3a H_min) B pamkuTe Ha Nog-0TAEAUTE, NPE3 3UMEH U
pasAu4HKM HacamaeHus, s [m] neteH cesoH
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