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2025 Integration and processing of multi-source remote
sensing imagery and value-added service/application

project

Abstract

Satellite imagery is one of the crucial resources for investigating
large-scale landslides and planning watershed management and flood
mitigation. To avoid purchasing repetitive satellite images and maps, make
quick processing and publishing, and promote sharing of geospatial data,
the Agency of Rural Development and Soil and Water Conservation
(ARDSWOC) started establishing the multi-satellite image purchase module
in 2017. The ARDSWC shows the procurement system through the module
and unifies the procurement process. More than 10,000 satellite images
were applied and downloaded this year, demonstrating that the module
simultaneously avoids purchasing repetitive satellite images and promotes

the benefits of sharing and using the data in the ARDSWC.

This project continues to expand multi-source satellite remote
sensing imagery. For 2025, the total procurement area includes high-
resolution 1.5m satellite imagery for 7,984 square kilometers and medium-
resolution 3m-3.7m satellite imagery for 59,375 square kilometers. A total
of 213 regional satellite images for Taiwan have been made available,

significantly supporting multi-year surface change analysis.

This project continues to use the Sentinel-1 radar satellite imagery-
based automatic monitoring module for detecting changes in surface water
locations, particularly focusing on landslide dams. During red or yellow
debris flow alerts, emergency response protocols are activated to collect

radar images during and after disasters for detecting and interpreting
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landslide dams. Optical satellite imagery is used to verify and confirm
whether these detected sites pose potential hazards. This year, dammed
lake detection was completed for events such as the Chiayi earthquakes on
January 21 and January 30, the heavy rainfall on June 13, Typhoon Danas,
Typhoon Wipha, the heavy rainfall on July 21, the heavy rainfall on July
28, Typhoon Podul, Typhoon Ragasa, the heavy rainfall on October 20,
and Typhoon Fung-wong. Results demonstrate that integrating the
automatic monitoring module with radar satellite imagery provides critical
information during emergency responses for typhoon or heavy rainfall

events.

Keywords: satellite imagery, Sentinel-1, barrier lake
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2024/12/02 8.255
2024/12/05 5.533
2024/12/07 6.002
2025/03/21 8.922
2025/03/24 9.031

2-28




28 2ERREREGI RS BT
BH KEFINRI TRREEME E47R 1.5 22 2 SPOT-6 #
Pleiades B ik > P m#p & 2 F B 7 — =x o pt3tFordk 82 > § SPOT
Wi fpehe FHEd ﬁ&i%ﬁ*%%i@?ﬁﬁ’j%#i
BigGIS #& =% p I T - » 7B AERIE Y B R EF
P2 A9 ERERFY FTLRSHENT 4oB 2-160 A &
BEFEEFPN s RRET R FRE2ZE Y - B> F SPOT #
o BEERT WP I - RAARE ERFPZFTRE TR
EEAFH L BigGIS» 17 6 #4 F ek 24 P AR EKET £
% 2.7 %5 o

"—,;‘.’ lgi:gs&%ﬁ:gﬁ' 1ASHRERNE S@Epe SIHEE INNHELCK BFRE B8 B

G | Google WERMEBE -

ERRBAR(100%) -
0J-00KJT SPOTH: 2 01-13 s -

uuuuuuuuuuu :
POTH 2 2
- mESSan 2
BEREWRS(DEM)
: (o&n_1m)
naEEas paEEan 2
(DEM_6m) DEM_10m)
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2
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BRHEYASERREACRER] &

EEEN E’Fﬁ? L L) EMRREEENBERERE
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B 2-16 R4 k% Lty $ R BT R E8 52 SPOT f#Fh 2025 & 1
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114 # 5 AR LES B4 BRI 4 S

F 2-7 2020 # 3 2025 & > § #Fh B foIREE 4

2025 165 165 92 92
2024 180 180 123 123
2023 156 156 50 50 58 58
2022 95 95 99 929
2021 76 76 80 80
2020 &5 85 78 78
Bt 757 757 307 307 273 273
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g A

|

¥=% XEPETR

LG RRERE s AR TTEERIERE > p 1972 £
- $EF T RGELE Landsat-1 2 738k > R EAR AR TR
B2t g% &2 F F (Land Use and Land Cover, LULC)2. i 48 5% 3+
Blo 2 Zpl 2 L AR - EFF AT FEFTFE L P T
[4r 5 ~o ok ARG £ T H 2 B
WEERFRBGHE A R T EFEE R - BMER A 2000 &2 2
TP med < LT R E T (International Charter on Space and Major

Disasters) s % & T4 > H A A7 g L B R EFOAE L X E
o % H R SR Bk TR L EREY 2 e XTI RS

PRI REI FREMET R LR TSR REE L
4 },(ﬁl N };" N ‘1‘17—]‘*#'}\ <Q N %}k ol l__,p?‘ )7? S “‘ :‘]_ _\% Eljg;:;y%;»fr
I F T ERE T, R T ERkFEae ‘7%‘«1 TR LtsdEEa

o TiFApM DT R o & 2004 £ K E R FIE AR Y e R
vk 2 (Liu et al, 2007)4e 2011 & & p & enp B 5 ¢ T (Liu &

Chen,2011)¥ # ¢ » £ F3rig* p -

LIS ’i'ﬁ\f?fifif#%fﬁ {2 S LY R
FEA L 220 R A G R RE EA T R o
#1 -

SR RN E o RE R R AT R LI B B Fp s B

hegE B R & A ;\ Peih E B it B RIR HF o B3 B~ f(Liu,
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Chen, Matsuo, & Chen, 2015) - iT# & % R 53 % #7¢ Landsat-8/9
Fmh (Liuetal., 2017)¥2 o' = % % % ¢ Sentinel - 2A/B Fh » A W] L&
8 &2 5 ek pHE2LBEITRAL Y S 15m & 10m B2 %
BERGo X3 pEie 1T 23 rdp bk ped 2 P47 B A
FEEEE T Lo SR o Sy R SRS e T e
KE pPAER o 3 ENEPE L T RF 2014840 22016 & 40
% 2024 # 12 * ~ &% & Sentinel-1A~ 1B 2 1C (Sentinel-1B p 2021
£ 128 23 pdAzo TR A AABET R YA iR BR o 183 2025
# % - F4d Sentinel-1CHEFHE W iTi) pE FEZT R 7 X

—":'1’7;%2%331 FICEFTERO FVFEMEEFEZ T > P AEFFT

‘m

Foxge il AFREEFRY 0 AP FHER? Sentinel-1 § & #h
B RF%E P =8 > £ 12 Sentinel-2 ¥ % B fFh B il (THE -
3 E e AR 109 E;J-%%k{ FHPR AN E P SRR T SRR E A R

(_

PERFTEONAREIIOE 13 EFFREFHE > A5 0 pFT4
R 0 Bde f AR 113 F 0403 # B LS TR A N RS LR
EP L Rk LS A i%ﬁ%::w—?mfiﬁ/vﬂ ° A B 114 & 3§
EEREAER R EAPME =Y~ XA ante B AR

"GRG B AR U
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v E R

- & Sentinel-1 §:£HFE B 4

BRE I TBRBATL AN AR R R/ gl
Fliz—  AHNLEH2 FR{olh TEPF - 1R BB EE RSB
RERF (AR FHFLIHNT S L ARE HAESHL o 7
oo F o] A RIS R T PRSI R R L R

boA RBERELD A7 RSB GO FREES LR E D
- fAEAE 0 AL A 7 4% (multi-temporal data)i& {7 % 15 # T
AL ¥ o

18

Y Nl SUNUILICE S RS IR § e Ay

PE A Pt FRE-F PP ERNE F i E G LR o
AR OTRT ook R TR HRR R b
REHFBGR T S FHIEE FFERGTREAERYD 3 F
SRR N SRS £ S RS S
F e i A R o

& =3t e g iE (Synthetic Aperture Radar, SAR)® % ] » SAR
PHRATERDEZTBAHEE 2/ P2 FENEF 2 R E
(amplitude) » & 3 SAR 5 4 &V iF Rl 7 B3t sV B 0 F
BBk RS FIMRES FRETF B LRZPE  EFIF
FLL R paRT RS R n 2 { L H B

*-‘“%

H R PR E R SAR B * cniBZLAN T REAT T
B TP s A AR RE TR VU GFEE ALK

Vo TSR F P RO HRERRTEETH P P FE

Yo

g * W SAR G EREM X (LEH3124) ~C(RALEHS6
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114 # 5 ~spplB fE L2 3 &0 BRI 34 %

A) CL(REH23520) pEEF L - Fd Fampt & § 3P
TG P4 o - A g 0 REARE 0 T 'Jf?'fﬁ»fliia?»arLiﬁ»&
VEAMIRERE A FRI AR A AR ARE W X E
T E A WEE AP Tﬁ@fgz}ﬁ;};éj-r}«_i s g &
IR AN BRRAESN C AETEARNTRE

-
>—L

H‘_t

oL ¥
G
ki

P4 25 &P R4 2T T

FEw ARz R Ak R F M (Ulaby, Moore, & Fung,
1982) » 4c@®] 3-1 #75% o B] 3-1 F BI¥ Bgor 0 0 Bded £ 5 - T g o

PR BRI E E ~ Benk 2 e dTst 0 L PF SAR X SRP| &2
Yo P e e B B > F]pt & SAR Bk chif A B REIRZ I
PLATEE S S RIHE S & & FT St (surface scattering) o B 3-1 T & B R & 7
Bodrd 43 - B HehF M4z R 3 § - 22T 6 > SAR X MBI F U
Yo 3w i 2UEE o F) Lot SAR BiffY ehif A B B TR A d & Bt
Hes et d o SAR Foifih ¥ e pE B4t w Rk 2B endg B A%
KR w 2B B ARSE > G A A PR ERARR (e § ) F 2 RARE o

Incident

Wave Scattering
Pattern
_—\—
Smooth
Incident Incident
Wave ) Wave
Scattering Scattering
Pattern

Pattern

Medium Rough Rough
B 3-1 ¥ 2R 27T F 43055 4p (€% F)(Ulaby et al., 1982)
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5% REPTR

BT EELF B2 % B 4ok R ahdp M 4 (Taghvakish,
2012) » PV 48 1F5 ~ ek G- 474 > 4B 3-2 7o o Bl 3-2 ¢ 4
Z 3 % & 9 5 % o F78(surface scattering) ~ = =< 7 % (double bounce
scattering) /¥ % #8475+ (volume scattering) % o ¢8>0+ By it ? ¥ #
TRE T E PR A RS R EAARBE Y S A ATt o
Bl 3-2 ¢ 1= =cdgstm 5 od W FENGLARPIF AL ITHI - &
A BF LT T SAR X 8 g AEACH BT F 0 H 6 en
FMEL > R B SAR X A0 FPt C SATE 2w MELR R
Bodg oL ¥ FRF R IR E IR AT 2R G o B 3-2 B F R AT
ot Bl f{" FEWMHFEMAD - Rk AP #E
TEMELE T EARRAGKZ P RF e AATE R 3T TP R G A D

(w

@34

wo ELF AR SAR R ARATHT o REATETE K B A MM R o E &
FRw A REZ] > 2 4Tst2 Wk 5 R B 0 B S MATE ) Bfs AL

Volume
Scattering

Double bounce
Scattering

Surface
Scattering

W 32 37 SREEE 6 B2 $7818 47 R Bl(Taghvakish, 2012)
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Foobo FEGURLE M > T R e S
(polarization mode) » & Z A K T3 S Tl fL 5 kT Rt
(Horizontal, H) » @ 2% 4 6+ & 2 jc el fL 5 £ 2 & it (Vertical, V)
TP R SRR AT A S B R B 4o HHS
KT RSB R T T S VV L E R B - e HV ¢ R T g S
P et VH £ 3 s 2R 40t o] 3-3 977 o 5 TR i
BRE T LY S BB AL T 74 (Parallel
polarization) » 4o HH~VV o § § & 3 st difew L 5 7 b il B i
FOPEFL S 2 2 &+ (Cross polarization) » 4= HV ~ VH o {2453 6427 424
BB AR FEAER AT R U v R N 54

2o

HH vV

W 3-3 & &A2 & 7 % W (Haagsma, 2015)
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F O 2 ’;ﬁd FPRZARMILE R R AR 2 du
BRSO R W R T KA FEES B2 E R B (B
FORRFER) 2 e EFRGS FAEZ Y o B 34 5 LB RIE
Bl A 2 3 AP A RAE AR RT3 s P o
HH A& w28 2337 28 VV iRt w A8 &7 &% 1Y
FRIEHV it w sk o BAple P H e BRI EGEFEE
o TR R2fed N 0 Aol 3-5 47T o

A d AR RS LSS TR Bk &
LEFS O AHEER S M a B g BT
R LT - A R R AL F LA b R OR
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W 34 ¢ RBEHT FEL B R DY LR R (Toan, 2007)
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EE/\*E

W 35 FEAET FBEESSHBORS FLEZ BT (R
/& © ESA advanced training course
http://earth.esa.int/landtraining07/D1LA 1-LeToan.pdf)

FRET Ew A MBS R T F 5 » 5 & (incidence angle) ©
%ﬁ‘ﬂ“i{#ﬁ BRSSP E e ) R ER B e 2 A
ERhPT AR REE S E GRS DM TR TP RPETER
S E o Hw Bl g B s bhd 2w gL o Fpt o iR
METZ PRy Ry A ko B v AR AT ¢
FATER AR A AR LR FEVANBERE LI HA
EpwRBE LA s HFEL S vl e o Hr g BA el
WA R o BIART E A B R B TR b A RBIA R A A
Ea N - EVE RS S AN T 8 47-&(Foreshortening) & & (Layover)% (£
# (Shadowing)= & (Bl 3-6)
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Y S

33
1
Hel

terrain slopes steeper than these
/ lines will be imaged with layover

 layover.  shadow
e s (A .
T

(ground range)
? S T ? 1
layover weak return shadow shadow foreshortening

W 3-6 FEwAAEXIFGEEEL 2 NP PA5(Martinis, 2010)

éﬁjﬁ\fﬂ*ﬁf’fi’%i%’:‘)\%&/}%?ﬁ eHHEZ B e TE R
BoAraw g g bR apEg ) & o 3 A P R BT A - R
AAP RIS iER(fringes) e WMEF Ao p B H B X 84 2
T ood LRI P BEIT R G e I F e chw A B
el B ALF RSN - RF AR 4 AN H B L B E
eH O SRR EZREER G Y Ow A S AR oY 2

BRFNTEYAT A B2 EEF VRIR R BHUEET S

:
A NE

FEFIARBEFAREDEF > 27 A 5 d g w7 hA
#u(ascending) % d A v @ & {7 ' fru(descending) 0 @ FE BRI o 5
TR AFEEFF I e LE ok R A R AR RTFL

w
BR 2wk a2k e2de Frdaiiegg %k (B 3-7) -

3-9



Fetp e b GR35

SRS ERE R Sk Ei3 = R
S RN gﬁ:sfr,a 21~23%:T 5
EOTE B 3% R B R R 0 0.5~0.7% % B g B 2
bt dod 31 #5 o

BR T R O Lk W el ISR

A B R F AR 38 41

R (a)E Fus

B 37 #EEF2N3 a2 8e w AR (b)

i (o) W)
3 031 Ly PR R FERGEE CBRE
2 i
%) & % (km?) B (%) & & (km?) B (%)
Ll ¥ AP 21817.6 75.3 21751.1 75.1
o %; ¥ 6226.7 21.5 6586.2 22.7
| £8-Pa 701.6 2.4 460.5 1.6
é’ﬁf é%f& 215.2 0.7 163.2 0.6
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B irenve

B ::c
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BHE

Bl irenve

LS
li] 3-8 Sentinel-1 2 ~ ¥ PP FEPELPLF (L HBEHEBEAL
s MFEEELAF LIS (FE) 5 (OQF AR R F
0&1 Sentinel-1 i ; (D PPERELF S OB NTEHEELF AN
Wh (Fi2d) 5 (D% #Fu kIt + %23 # k2 Sentinel-1 i

rEEEY B S 5 5% ¥ (ESA) Sentinel-1 SAR T £ f#FE B ko

\\\

H % ESA B v L34 (GMES)® chis shpLipl ek - o & 3 rk
(Sentinel-1A ¥ Sentinel-1B) 2= » # et C g & F3VE g

(SAR) > *+ 2014 & 2 » £2 2016 & 4 ¥ W44 b= 2 » 5E2-7 38 (% 12
£ 1 2026 & » ¥ .34 Sentinel-1C 2 1D £ 5 H B~ 1 i¥(Sentinel-
1C & >+ 2024 & 12 7 4% &F 305 2025 & 4~ B 4048 1582 %> Sentinel-1D
P> 2025 & 11 % 3 5 > Fp 2130 2026 & 4= B 44k 82 1) ©
Sentinel-1B p 2021 # 12 7 23 pAz» FIR 4 f T 2 ¥ m iy
B RGBT B AR AR S B R AR
* 2022 # 8 ' 3 p ;g% 2 Sentinel-1B B~ i ix 53 ¢ b
(https://scihub.copernicus.eu/news/News01067) » {4 ¢ Sentinel-1C f#F k%

BHHABL T, 302025837 30 p 4tk - AL Bio



https://scihub.copernicus.eu/news/News01067

114 # 5 AR P HEEEE B BRIERY -

Sentinel-1 & #1if 8 & 5 693 2L chx Bk h Gk » HIGELE it
FEEFH S 12X 5 SEEHFE Ll RS 6% o fFk g2 SAR
BBl A SLepLR ~ B A & R W 207 Y3 477 > BRI A 5 Strip
Map Mode (SM) ~ Interferometric Wide Swath Mode (IW) ~ Extra Wide
Swath Mode (EW)£? Wave Mode > 4] 3-9 “71 - §:4 2 CAE >
HE G 5.6 om0 ZEEHFRA B S 5X5m ~ 5%20m ~ 25%x100m £
5x20m » Tt B 80 | 400 = 2 o § w3t H ¢ SAR Fh B G AR

fv T4 > Sentinel-1 f#Fk BT ML FE (£28» R T F 7B

L

¥ Sentinel-1A 2. IWmode ) » ESA F P+ B % % & & Sentinel-1 7 i
B’ a2 & ¥7 2 #t88 SNAP (Sentinel Application Platform) » I »% &%
x4 R g E dad2e i * (ESA User GUIDES Sentinel-1) e

Flight Direction

SENTINEL 1

Sub-Satellite Track

Orbit Height
~700 km

~ Extra Wide Swath

e M
Strip Map e
Mode
Wave Mode

Interferometric Wide Swath
Mode

B 3-9 ESA Sentinel-1 SAR £ féia H#EN (KR
https://sentinel.esa.int/web/sentinel/missions/sentinel-1/instrument-
payload )
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1350 &3 H e o THR RGP G Hin s VLR ok
PrkF AL FEA R 2 X ARFIE R R A o F LR P
R E O B 247 5 FA @33 THE %A S A DT X
A o FkEMULFAFE F L 3 FRER AR AR
ﬁjaj‘ﬁgﬂilﬁ?ﬁﬁfﬂ*’ﬁé "%~ @ Z &3 & (Chenetal., 2015; Schuster &
Costa, 1986) o e > Z ~Heh 3R EX AR LT F 4L 5F 7
BRI F P A wwm@m;a: R T E TR I 25t 0
YT RRARLE SMA S P ARLTHILL FE & DTS

7 - o
-~

R oo N < FERERLEE SR E PSR TR A S
Flik ki 3 e chpE R B 2L F AR 0 1345 2 ki (Peng & Zhang,
2012; Yang, Pan, Dong, Yeh, & Liao, 2013) » 7 44%3% 51%7% &% - %
B > 59%3 7T1%7 42— B ¥ > 83% 4 A2~ B ¥ o dow Arit o I E

PR T B A A F ML AL LRt A oA A R R
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B ¥ B TRE D R T EF G T o wArd A hF R
¥’ % (Radar Shadow)E_F T e fFl » @ 3% P 4 & v K84 Rl ¥ &
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# B e Sentinel-1 2z YRR R EXE & B
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(h)

(k) 0y

W 3-10 ¥ k;%5% % Sentinel-1 B5 /¥ & 7](a) 20161025 (b) 20161118
(c) 20161212 (d) 20170105 (e) 20170129 (f) 20170222 (g) 20170411 (h)
2017423 (i) 20170505 (j) 20170517 (k) 20170529 (I) 20170610
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W 3-11 2017 # 7 % 4 p FREREP I EF S RS 5 (a) 2017
#77% 4p Sentinel-1 Fif(b)1—- EHPEFREFHFEREE (X AFRD
REP) (OMI 2HETAAGRSEE (d S EVEEFRF)

@) | -

’ s . 2 -
“ - Y )

W 3-12 2017 & 7 % 16 p KL E Pt E P2 RIS S (a) 2017
#1779 16 p Sentinel-1 F(b) - EHEFAEAFRES (F¢ 58
VEEFF) OMI EPREFEIIERESE (d S EVBEFE)
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¥ F SRESTR

. ; : = : . o d a
W 3-13 2017 & 7 % 28 p FE LB PRI E P S §R RS () 2017
# 7% 28 p Sentinel-1 #if(b)1- EHPEFFTEFEREE (F4 58
VEEFE) QI #PRFFAEIIERSE (¢ S EVBEFR)

*E TR F 2 Bt Sentinel-1 &k B W BRREP O 2 F
b G ow EIRA 1 (A)Sentinel-1 §4 itk &2 ~ (B)FF 5 7 B4 ikt 1 2
B EE S (O% R R~ (D) 254 47 -

Sentinel-1 § if# i Jd2 §_# * ESA #74% i+ Sentien-1 & * T 4
(Sentinel Application Platform, SNAP) » #-=0 #p B2 3L B % 25 o B P
Hp B2 it {7 $2 % (Calibration) ~ #u vk £ % (thermal noise removal) ~ 5@
B /3230 g 4 (speckle filter) ~ 3+ 2542 I (terrain correction) ¥ # ¢ - H ¢
B R T 2 fied A H03 (DEM)R] @ # P 52 2024 5 % 2 4
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