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Abstract

This project provides the information of radar images in terms of wavelength, spatial
resolution, transmittance, polarization, revisit time, images sources, and purchase prices to
facilitate the image processing and the feasibility in respond to different natural hazards
induced by typhoon and heavy rainfall. Through the above-mentioned characteristics in radar
images, the current project also attempts to build a series of processing methods and test their
availabilies for flood area, landslide dammed lake and potential landslide zone. And we
attempt to study the ability of multi-temporal radar images in detection of natural hazards
after the typhoon and heavy rainfall. We also attempt to establish an automated platform for
processing of radar images for quick response of governmental agency for detection of natural
hazards.

The range and location of flood area and landslide dammed lake could be determined by
calculating the difference of radar backscatter coefficients in the current project. In the
application, parallel polarization (HH or VV) would lead clearer consequence than cross
polarization (HV or VH). The range and location of landslide area could be determined by
Backscattering Coefficient Difference algorithm with Radar Vegetation Index (RVI) and the
analysis of HV polarimetric image as indexes in first stage. Among the detected landslide area,
there were 90% of correct-discerned area are larger than 0.06 km2, and 90% of
wrong-discerned area are smaller than 0.016 km2. This information indicates that the radar
image represents better discernment for wide ranging landslide.

The preliminary study of multi-temporal radar images suggests that the multi-temporal
filtering could keep the spatial resolution to remove the speckle signals. In addition, the single
polarized radar images could be used for the detection of the landslide area, which is much
more feasible than the method of radar vegetation index (RVI) using two polarized radar
images. Although the multi-temporal radar analysis could detect the forest fire area, however
the cultivation, irrigation, lower dense of bush and difference of topography could change the
backscatter of radar signals and reduce the ability for accurate detection. The pixel offset
tracking could detect the landslide area with large displacement and low coherence area,
which can approximately indicate the landslide. However, the predicted landslide area is
much larger than the actual landslide area.

To resolve the operational difficulty and complexity for hazard detection, we already
establish a standard flowchart by different scripts using in corresponding software for quick
response in flood detection and landslide detection. The pre-event and post-event files are
required to reproduce a specific color tuned hazard area image from change detection. This
image has coordinate system that display with other geopraphic data in GIS software. It can
be used for decision making of quick response after a hazardous event.

Keywords : Remote Sensing, SAR, Inundation, landslide



EESR R L ol A -‘ﬁf‘”‘fﬁ"fﬂfwkf‘ffﬁﬂ BRI deie g < X AR
CE 2t ik m%@w’éﬂﬂﬁﬁﬁﬁaifﬁ’k%ﬁﬂ“ dRZ 2T B R R
REFFPREF B2 54 R AFT 2283 % FRIB RS SRS AR
%i%’%@kﬁﬁmfﬁil?i—ua%ﬁﬁﬁi%%mﬁ KRR R B
tapwe G SBRFSEILFL  TRILIAGLPE IR E LTS
2 o

,;

H- fFh VO HIOEFREE I PEY ¥ EZ L TEREERA T2 E
o i 'g;%wééﬁiﬁ'“fﬁﬂw%ﬂﬁﬁ*’%ﬁ? BRFR G2
¢ Bplae B BETF REFEEHE 2 F AR PIEL LT HRHSG S Hack e
Fhipeke b Fdd o &a & 03 TR F 2 B e

FBRFAKF N AR A FARAE S RiE R S RER > F TR
FPHL R EY ARRBIRLAS A P WREFTEY 2 FEPGAFRT T doix
B stRs L MR PR P ORTFI FRET 2 A KA o2 TERRL

ATRIEAEE & TR RS A A ] 2 BRI p R oS LT R
ek UFFAREZ R &G R AT ARED B R RS - 2 AR
ﬁﬁi%ﬁwaa;@@W%Jﬂ@%&mi”ﬁ%wi<ﬁﬂp°tw+’§%?ﬁ%ﬁ
FEPRL AN G i@%sr@ﬁwv %rwﬁ—'iﬁ’%gﬂaﬁ—&
BER G %%ﬁA%@ershﬁw A G S ER ,mmﬁ ,; =g I%» (SNAP » GMTSAR -
ISCE---%‘)#&I%—“V AN T»s‘b:ﬁsﬁﬁ;& 2 e AR AE Ao EY 0 B

#Erélﬂ *7"%1—"’5 ‘g-’iﬁ’ * oo d‘iﬂ'ﬂ r"qu/*‘ J\m_nf > fi%m’“ N Pﬂﬂ;‘/' ES *JF#‘ #‘ ) (’i ’
wETEFELE ‘Eifﬁéi\ﬁ'ﬁ}‘%’ A S BT F-T—Ip ’ M}»F—T &% 5 pEdp D i &)
FHRA VAR PR L2 BN Y E2 FREWL A2 FEFEE PR
o E R AT RS 3 %ﬁ@%i%ﬂﬁﬁo

Z~:HT ERGAETAR2ZAE - A HA LR

\

Fd WP S E T E L ”"%(z\ 1) 3 B & @R - TEFE
BEBHFE L FEDE - FTEEN I P LT TF IR GILE VA AR ER ER
ML S 8§72 %°’%ﬁ$mva%ﬁ‘¢mt&mﬂﬁﬁ B R g A 4 A

FTERE L AR R SR RER SRR NG R ERE AL DL ARBL
Citggr X bz hifhipsiteangi b > 1Tt (HH, VV) §L£ > 22 i
(VH, HV) &2 ; il E s+ > d o5 P I3 ZRAPEFR > 7 LEHR
;ﬁ%%@%@ﬁr,§ﬁﬁwwmmﬁafo&m&%ﬁwﬁﬁugmmm S IEY -
LERFVEE AN E IR RE T FERAZEEAT o FHEF AR
ﬁﬁ@rﬁ%m%“@ﬁ’v%*ﬁ@k%%ﬁw@@HV%ﬁ%%ﬁ%E?éﬁ%ﬁ
# (Radar Vegetation Index, RVI) % 2 dp ik » & {7 8 4 47 o



Z 1~ LB SAR B il B4

) hE | EBREF | 2R | 298 | RWR | r 64 ,
i T &
(cm) | FF(#) (m) H(=*) | A(km) ©)
CRrE
1991-
ERS-1/2 56 | 5011 20 35 100 23 vV
2000 HH,VV,HV,VH
Envisat 5.6 2012 10-150 35 100 19-44 HH/VV, HH/HYV,
VV/VH, VH/VV
RADARSAT-1 55 12909153' 10-100 | 24 | 45-200 | 20-49 HH
HH,VV,HV.VH
HH/VV, HH/HV,
RADARSAT-2 | 5.5 | 2007- | 3-100 24 10-200 | 2049 | oo Upy
HH/VV/HV/VH
Radarsat LIS, VAT, 0, WA
\ 2018- HH/VV, HH/HV,
lsl?nsiteigtéo?) 55 | Sooe | 520 312 | 30350 | 2055 | vyt upvy
ssion(o>a HH/VV/HV/VH
Sentinel-1 2014- VV, HH,
25at) 55 | S0z | 5100 | 612 | 80400 | 2047 | ooy
Lt
1992-
JERS 235 | oog 18 44 75 35 HH
2006- L VY,
ALOS/PALSAR | 23.6 | 500 7-88 46 40-70 | 7.2-60 | HH/VV, VV/VH,
HH/HV, VH/VV
HH, VV, VH, HV,
ALz gALSAR' 229 22%1241' 3-100 14 | 25-490 | 8-70 | HH/HV, VH/VV,
HH/HV/VH/VV
X £
HH, VV, HV, VH,
COSI\EIL%';SYMed 3.1 | 2007- | 1-100 | 2.5-10 | 10-200 | 20-59.5 | HH/VV, HH/HV,
VV/VH
HH, VV, HV, VH,
COSMO-skyMed 2018- HH/VV, HH/HV,
22848 30| Sops | 03540 : 3-200 ; VVIVEL
HH/HV/VV/VH
2007 BIG Y
TerraSAR-X 30| S0 |0:25-40 | 11 4-270 | 15-55 | HH/VV, HH/HV,
VV/VH
HH, VV, HV, VH,
2016- HH/VV, HH/HV,
TerraSAR-X2 30| Sgps 02530 11 10-400 | 20-50 VVVEL

HH/HV/VV/VH




13 BT R 1 L/aL/éHE%fF“ LRGEEEE

Beh RA SR KR R E G s B¢ 2 E A o 7t (% #ic (Backscatter
coefficient) & & 1F % ok gk & 5;%,‘,8#‘52%] |47 0 2015 # % < oK B AF & A (5 oK %
(B D 2009 & 3o h 2t LS R LSRG (R 2)50F bl S REE o RIS &
Fo RARR VT G R AP R g iR R R A R
FAF N kMG A Bl DR

2015/05/16 2015/05/16 2015/05/09
Sentinel VV KiEEE HEBEEE

Bl 12015 5% 5% % ¥ < kK& ¥ Sentinel-la 3 é%z'gvk%gz|1ﬁﬁf S S A SN -

228000 229000 230000 231000 X 235000
= =
=7 BE
2 g
= = §
= 8
£ g
= 8
= =
=7 Legend g
B §

bop
I i e 8 S i

- RSP H
= it 1 PR 8| =

12009.8.23 ALOS HHER # i 14

Walue
Ed High : 8.63848 g
5 Low : -32.6629 3

228()()'0 2290[)!) 231000 232000 233000 234000 235000

Bl 22009 & K4 2o h 04 LA 2 iz RE T LB iIERS %



THEEBEOTRR AL HBY 2 Ry BRI

Beh Fok {52 ML GRDRIF D 0T 2482 5047 (1)F ## {8 IRV & Hialpha
it A frapt Rdgth (H) > ¥ 00 et Pacsf o it (Ea->aks )5 (2) 1% &
PG B e bR (7 F R e e fgs s R 1A 13 5158  RVI M‘) &
B PR 0 RS (Do © At R E) DREI T IS R
Hperug | R iR (3) I R SPGB et L R Z e RAPM 2 23
B oW ITL M RB R MR

2000 # ¥4 LRk 4B rggrs;ww(@ 3)% 2018 &£ p h ik if 4 RHB (B 4)
VS ATRET AR MR E R 2R G e ﬁ’aﬁ“? 0.0657 =2
HEHT AR BRHEL 5555 ] 2 0.016 %% XL skt BIA S AL TRE - R BT
B B S R R iﬂ'fzcﬁ*«’ﬂwiﬂ%%"L“W*mf’é ERE S
S8 N CETE SR

206000 2000 21800 224000 230000 236000

w

2580000

2575000

2570000

2565000

2560000

B 3~ ALOS 2213t 2009 3 F 5L b L8 & 4 a I0# e %%
(TTZ?.”%%M!%%—%E?%%W B 2 R TR RS BRI 2 R
FT @ 2o drypaty b 2 3 S FF 1 B 2R 300 B ORI 0 2 %)

B 4 ~ Sentinel-1 23t p A /% ig)fj_ BouT a3 »;‘f PJ%—;-%
(TT @ 5 v 3 2734 «ﬂ#y R 2 Tl s TF D F U L 25 LI 2 R
FT @9 % 2hdishge drypalg Mabhp 2 Fid | FF 8 2 sl 3 e T&J&E?ﬁg&ih;ﬂﬂ;yigg)



P

!
\\\

-1 W= ¥

%ﬁd HE DT 5 BEGI R (G4 o 4o i RVD) 22 > 2 g2 & T
Blerge 4 0 12 Matsuoka and Yamazaki (2000) 541 > § HE ehg T 5 {5 §\ jﬂL,z v
- BERRE S LBV ARG ARV R B RS b4 L*%L#ﬂ NGRS

L

2014) - %

47

P 2 e Ars Glcad 4 0 B AZE AP S g
T AFERERY 0 2

fir X F s g
( Intensity correlatlon) v L H
-2
R (18) e e #1
v Fie®) (BS-H6)

:Lx% S REE Ee N

/E‘Jﬁx L f #
PRz i3k

3 &P

B g A&
m,‘gzl'}:

e
A

o

TEGHGLE g e
¢35 3R EBPE RN gl R -
GEEAEE TR

FIEE R S AE o AR GE K

’ %’E’/( ;"it Fé' 'E/{}r]' fﬁag{ﬁj/ﬁ\‘ I
e3P R g‘ml # I 3 1 (Interferometric Coherence) ¥73

e R AP B2
5 38 1 Jp] (Plank,

CRE

Disaster

> ¢

t1 t2 t3
1 repeat 1 repeat
cycle cycle
BS-MFHpAMEERAPMEEF LT R E &0 35 G 2 % (Plank, 2014)
Coherence
"’ change de’oeciionq
Pre-disaster Co-disaster
coherence coherence
(ty & ta) (t2 & t3)
" sari S s / L j
‘l:'nage _’ im:gv:1 ﬂ Coherence
SAR image Master i Image ) Resampling of Interferogram
t: y image Co-registration slave images generation
SARimage ./  Slave SAR Intensity
= ; ’_.- image2 correlation 1

Pre-disaster Co-disaster

intensity intensity

correlation correlation

(t & t3) (tz & t5)

L Intensity J
correlation
change detection
Bl 6~ 5P 20T Wplinsem® (Plank, 2014)



3.0 5 Py F R R

ST E R BRI RNT aNERESNLRNTE R F REEE KR
W2017E 6 FRAFELFATHE (B7)

ZFEH 4 24 X ks COSMO-SkyMed 75 t5% 18 i (HiRit : HH) & C
B Sentinel-1 5 t5%% $u8° e (BT © VV &2 VH) ¥ * %4 47 » COSMO-SkyMed ¥
GRER R B S 1 5/8~5/24 5 6/1 ~ 6/25 4r 6/29 » Sentinel-1 B2 hpERF & B L 1 5/55/17 ~
5/29 ~ 6/10 v 6/22 o 12— 45 F E B AT B {5 enT (TR B oo BIEE Wk o @ ¥
X B HH i F i CRE S VV fmit FLjie 5 247 o

201714116 20171715

2585000

2580000

2575000

2570000

2565000

225000 230000

oo Hab g

W i

B 7% 3T 0BEE KR 2017 # 6 ¢ f& F 24 {52 Sentinel-2 % 5 f#Fk Bd B i

A5 % ND #iciEg + »+ 2 2% 1 (Sentinel-1: .4 0.05; COSMO-SkyMed: % 0.07)
R S M PR TR (B8RP A EA Ak (B7) 2% Cit
£ Sentinel-1 2 X j& - COSMO-SkyMed #’ if#® iv ©2 ND + v 2 B 52 & cf® #7738
3 K £ B jitet C LB Sentinel-1 “ry#en# 3 + Fd § 2 hd ff 0 A fEITR G2 2
T X B COSMO-SkyMed ¥ R IR ‘X 3% 0 R R o T8 RS £d HMp e g
TRAH R SRR RS AT EY R YRR VS ERB AR ko

BISTAT 1 -~ EFAR P HERE RS ARG IAZHRE S
AT ESEEE PG AL FRFE AR HFUE 8 FERET TE 2 Rl



PICEE D fI7 380 B 8 sRpanig g -

$2 2017/04/16 $2 2017/07/05

2580000 2585

2575000

2570000

2565000

S2 2017/04/16 $2 2017/07/05

2580000 2585

75000

25

0000

257

2565000

225000 30000

B8~ S prp g8 a4r (2017 & 6 7 3R {57 B # NEER KT A B 3 b

SRl T R R R EP R

122018 & 8 % 23 p Rk ek B aINE-kanE 25 @ % C k£ Sentinel-1 3’@
o> 2B 3tg Pl B ERF®RAE L 187 2P ~87 14 P87 26p ¢
& % 4 (2018) #h3R 2 - Sentinel-1 A kKA FEER * VV j&it 5 R4F i % > 7))
vl S = KL - W

’;’Eﬁ%ﬂﬂ”‘xiﬁ Gt kR AT A S4B 9 Ao 0 12 S R B A5 HND IF S
w oK R B l]%m;}ﬁﬁ,i.v I 2018 & 80 A BT A INF A E - RE B¢ o ND #iciE
BORE R Hbiﬁﬂ"v /”\4 FoR e B 4)3 FLHHAEBE T ISR x w2F ke
FE GBI 2 A F P B R A 8T 260 FHEME 8 14p

q‘ﬂi

c.
fﬂ 1?\




E SRR ARG R TR MU TI G BB R ki

62000 1640000 166000 I(iHEJIl(J 170000 172000 I!-Iflt]l

=

=
z
el
~
=

=
"
i
=

=
b=y
o
~
P
o
e
~
=

=
r

o

SRO000 2588000

2

BIO - 12 5 i il 47 i pl 2018 & 8 7 47 3 304 8 kT B

Fr22009 & 8% 8 p FRLBR Y E LSBT EREP AT 2% % L& ALOS
géﬁ’£%3W%@qm%ﬁ@@ﬁa-lg5B\758Bﬁ89

2$ﬁ%méiéﬁpﬂé%%@m@f’mwﬁsnlrhm&
FAREMDERL F 2018 & 8 7 £ FEs N R R RE AR DFIROND B
TR g E J%‘ ?c%yp"’-“ ] fza_iﬁ;%;; ¢ 'E,é,\él"‘,)\}; FHH Y o ND i hf
BB AREPD T SL FHAM 10 2T HRGB Y RFBEGT T d
Bl S M A3 2T EhF SR 5 g & o

—_

493000 2494000 2495000 2496000 2497000 2498000 2499000 2500000

"?Hﬂﬂ(l ?70[)(.0 230000 231000 232000 233000 234000 235000

B 10~ 02 5 prsp 2B 047 P 2009 & 8 * 8 p L ke h *t 4 L= fﬁi?i*&%fé”
PSR A S R 52 U A 2 SR GeEnA 4 F & LA fea o
2

LS %%%ﬁﬁmﬁ,%mﬁﬁﬁﬁ%ﬁ’¢#i~?&(mm) S A 2
ﬁ*éﬁﬁﬁ7m§iﬂﬁf’ sttt KRB (T R R Bk BRI R S



MR [l

P T

2 B FERGA P HF ERE

4 % pF RGB

Y

WA %4 (2018) 7 0 8
Frodgs iz £ 27
?N%?Iﬂqgﬂ

22V

T4 Pig

2

-

HE A SLEE 22

Bk M T e 2
T 5 B RE# e wﬁ:fﬂﬂ‘—(@ll =) EJP
AR LS Dl (W 115D
P T WS RKE
‘f7 P\"”VF”“

r

A A EI

i _Ef’f}jt_ﬂ?"xi

I EESY

ﬁ%é?m&%«\ﬁﬁi(%zy

+ )e rzf“i
. i T

s H e R ﬂzf«'

Tz o2 %

B B0k R AR O RE R
PRV S NGRS & 8 ) AR L 2]
A ® R E
¢33 . . € * 3y 28R R T
Y | Ly | e | zeawg |t HF 118 7 Bl RE R
, D #FEHREEIFEE
i# 7k ku mié s 2 RGBE | SNAP
o wE | L>CX Sentinel-1 HH>VV ) PN GRASS-G
(BRI | g ff I pLwE IS
2) kR E#c® 9-10 dB
) 1) #EEaR5ES T 25
i# ok ku di%dmicd 2 RGBE | SNAP
S & | L>C>X Sentinel-1 HV, VH g we s . GRASS-G
GRER | g B B p2w IS
2) kR E#® 9-10 dB
1) #% &% RVI Pcf— :_a :
T RVI % 584 & fF
§ 2 RGB%’H’%}J’ -4 :‘«. E
;"!t '?' ?pi)‘ °
Kot ALOS (15\\// {;) 2) #EEFPAK LI T | SNAP,
B 3% b 8 | L>X>C | COSMO-Sk 2 BERRR G SRR | R-Languag
i3 yMed (HH,VV) 5% 5 ¢ 2 RGB & lﬁ“‘ e
* ’ BB B f 2 R B
3) 3% 2-4 i Moving
Windows:19%19~25%25, 3¢
2-5 P S8 1.5~2
v A ALOS - SNAP,
CIE Y $£4; | L>X>C | COSMO-Sk | HH,VV ND>2 &% £ R-Languag
7= yMed e
(ND)
. ALOS - MicMop
a3 4 | L>X>C | COSMO-Sk | HH,VV AR R B R ’
-3 yMed R-Languag
€




I 22 uBhEHE L2 T EFE P SR LT dRTE

e EEE PGSR U E R AT BRITY R G - e fe s SR Bk
RN P R L BB CF T LRI el
ﬁﬁf#fﬂf@ti%?‘%?\@?’iﬁé ]“LFIFTL7 -

FEEE BRI R R 2 mIR AR

ok Rl R A B e AR 7 AUT ) ¢ Fe M FERLE T mﬁﬁ%%w%%%mam~
ﬁ%ﬁﬁﬁﬁﬁ%@ﬁ%u&‘ﬁ'&%%ﬁﬁmlﬁ BT REFBGEE > KA K
Pz et A2 R RIS B IR % 5 (WGS84 )
E* F 2rR & #3] (Gaussian Mixture Model, GMM ) ¥+3 (hina 47 » ¥ 10 F & K 22 25
KR PP fe S 4 ’\“Il.we‘.f—’r prip R a4 > T OHRE R m#l?] (B 12)-

GMM(Gaussian
ﬁf]‘ ﬁ ii mixture models)i
221 e

EAREHER

iR

FWATHLE

AR

g] 12~ 3 éf",};‘_’ - %'ﬁ /?le J\m_/\’! Z_ ﬁﬁl

25 EFE R #I e 2 RIBN AR
W Rt A o e F AR FETAIL ¢ R TR Bk R

o AR BT R L S A e O Rl R E MR T BT KRR E £ M SRR
@@am%ﬂ—ﬁ,%ng’ﬂﬁm%%ﬁL B LR S R R ks
(WGS84) > it— #H 1 H o 47st L B2 - B MG R RDOBR - fo & PHEE R TE
%%ﬁ@ﬁk P BB T A MRS EFAE RS (B 13)-

—Fﬁ )’% ELd AT ERAFL

HAMAER AR E

was | wenen | BR%
BRAAR Wiaspre

EATHRE

Backscattering

BB R AL E . = . coefficient difference
B image

Lllttﬂ ence

Layover and Shadow
mask

Bl 13~ 5 &k #200 R & 3% 2 TR AR R



sk
4

LRSS

6.1 5 EFG s i
’ FMF A LT 1 B g R B R R DR T 0 G okt M et o & 3 B
'#f?’“v
SR RB AT MY 5 A F Pk BRRTRRY 3L LR T ERS
&@wﬂrﬁﬁﬂﬁﬁ»ﬂﬂl VV) ¥ g7 a4 e

3. R KRB HPBEEENY F o GHRL R Tk SEFDP LT E R4 o

6.2 +h# KT 2 FEWEEGFAITHRER

AR A ER AR Y R G R R A ¢ 45 L £ ALOS h SLC i C
i £ Sentinel-1 7 GRD # .27 X it £ COSMO-SkyMed 1 SLC B ff > fié # izt e
s Xb AT eniE it T Ao
1. § &8 e @g(&j’l‘*@:méﬁi)}} iu [ N R S L R

L3 RGP F R RVI AR ¥ 05 Poif 3 S chdg ik -
3$ﬂﬁﬁxﬁﬂﬁﬁ“m%ﬁﬁ4ﬁ%é@%@ﬁ%ﬁ&mﬁagﬂ@Wﬁ%ao
4. 5 PERB RIS A (RIS R AR R4 S MR B L4 B

v e ERT D LT P AL IR EBRGITLIAEARE R
FrAlE xEE & fff’-’r «‘fé ‘e £ % 1 RADARSAT Constellation
Mission(C & £ )k_ Fﬁ? SICEYE(X )G ie # 224 P BB BB ifo 0
IGWE%% TEED 3 %mﬂ?&ﬂ aixpwk@%@?%%Jﬁaﬁgﬁo
h3 f’” R IREREGT HGF I p ] PR R M R B 2 2 7
Jﬁ#’i (7 - % PIAF e e R B 0 TR ﬂ/zﬁiﬂgﬁﬂtﬁim P o dok i 15 § ik
5 & (Data Cube)sPpr & » 2 H7 = { % oA 17+ £ ¢ e licdy o g A A2 0 R
fo "E Al e K BRI As el > T A %‘rﬂ* * (analysis ready)?};\ % &%+ % 3| pF
ZHp PR o A Rdek ioiE 2 S % o Sentinel-1 SAR ¥ Sentinel-2 £ R e §
ﬁ&%&’ﬁﬁﬁﬁﬁﬁﬁLﬁ%qﬁngﬁrkﬁﬁ HYW e ZR(FRFEZF)
—,';i’f‘ffﬁf LR LT FNZEBERLZF o

34 <t

1. &R > #E HS&T 2% 4 % (2018) 7 EFEE B (& R N S E =y
(172) > ﬁﬂl‘m% ¥1 A g%ﬁzﬁﬁ:%ﬁﬁm;/ “Lri LAy EARFEL T 163 T o

2. Matsuoka, M., & Yamazaki, F. (2000). Characteristics of satellite SAR images in the areas
damaged by earthquakes. In: Geoscience and Remote Sensing Symposium, 2000.
Proceedings. IGARSS 2000. IEEE 2000 International, 6, 2693-2696, doi:
10.1109/IGARSS.2000.859684.



3. Plank, S. (2014). Rapid damage assessment by means of multi-temporal SAR—A
comprehensive review and outlook to Sentinel-1. Remote Sens., 6(6), 4870-4906, doi:
10.3390/rs6064870.



