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Slope Early Warming System with GB-InSAR

ABSTRACT

Ground-Based Synthetic Aperture Radar Interferometry (GB-InSAR)
Is a high-precision surface deformation monitoring system. We used the
radar of Ku band which wavelength is about 1.7cm and combined with
frequency modulated continuous waveform (FMCW) technology. With the
technologies system could gather INSAR data with less than 3 minutes and
the accuracy could reach about 0.3 mm.

We had set up the GB-InSAR system in Wanshan, Laiyi, Jiamu and
Waubhe landside in Taiwan. According the report of the Forestry Bureau the
Wuhe landside slided 5 mm per day on July 2020. After we monitored
those cases , we had summarized the applications and limitations of Ku
band ground-based Synthetic Aperture Radar interferometry technology in
real-time monitoring of slope.

This research proposes the following recommendations for setting up
ground-base synthetic aperture radar system:1.The target must has strong
reflectivity of microwave (bare land or concrete);2.Radar antenna needs to
be orthogonal to the target;3.Appropriate observatig distance (70 to 2,000
meters) and appropriate target scale (3 meters to more than 100 meters) 4.
Stable platform and power supply (the radar track is 2 meters long and
weighs about 100 kg). The results of this research are used to confirm
appropriate monitoring targets and instrument placement, and serve as a
reference for ground-based synthetic aperture radar settings for subsequent

applications to improve the effectiveness of slope disaster prevention.
1
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A5 0 & 3L d & i (synthetic aperture radar, SAR)
(Curlander and McDonough, 1991) > 4r @ 3-1 o % & + o H jiF
(Interferometry)(Zebker and Goldstein, 1986) » #- % & =3t j& T iE w
#1234 (Coherence) & (Fipit > g 7 2xF B B S X7
Fw g F stz 4pi= % £ (Difference of phase) » 4- ) 3-2 7 3+ & H 5 -
B oo AP E AT KURE » 3 A8 7 7 3 P BT

23wl B33 pim L gt g o
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231 FEFHRRA R AENE- T
: 3 #E FELIRIEEAE s
o g . o / A
(=#) (GHz) ~2)
B ?%ﬁﬁ% %Ay~ i R
UHF B | 4P & 10-100 2 4 <03 | 5002w | mTEE !
S I SR B P RNTERE
L% Ngjed, chd Lo
PO FEE R AN EN G
D -30 = & - AP r
Lk £ Long 20-30 = 1-2 S0 =2 | g o fen T 4 ¢ JERS -
SEASAT - ALOS -
¥R PR F T
S & Short 10 2 4 2-4 400-500 =2 | Rl> RMHT 2T o HFEET
= + ALmaz
TR > o L T
Citk Compromise 524 4-8 100-200 = 2 » - RADARSAT ~ ERS-2 ~
ENVISAT ~ SENTINEL-1 -
L E RGO B
Xk g Crosshair 3aA £ Sl | FORER XA RPN
W oofiFhk T 2 I SRTM -
2 T, PR L 0 F115
o N aa 2 KB g ARk 7 f =
Ku £ 1.7-25 2 4 - '
t 12-18 , oo MY mA Ku# Kat
K & Kurtz 1.2-1.7 =x & 18-27 922 £ o
Ka ,}i.ﬁ; 0.75-1.2 =+ & 27-40 *jk‘—“L 4+ ;ﬁ‘ *+ Ku band
GBSAR % 3t
B 3-1FE s> 27 RH
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Time
IxRE{E / \
-1 y

Bl32Fdvikipt=£7 LW

F338 AL EREWEL 37 LW
e S Ty T

L R R R R CRE R R R

%
o e AP ELBIEERE R BT A A ip =L B o (¥ 2R E AR
i

R FEPRG L EE I RERZAR (6
FehELd - (MNAB HB PELFF o= K&
WEPEAIETEFHTRG PN N E FER s i B 4P
B (FAR) 9 (Monserratetal., 2014) 5 7T 35 32 ~ 3 3550
AN R a2 F B d v AR PRI E (4oB 3-4)

CHAP R L B A AP VARG R AR od 30X Fo A 1
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B2k ERI R E 2L RGN ERR P HR X

%%ﬁ@%%’#ﬁﬁiééﬁi%ﬁi’*ﬁé%%iﬂlh€$

'E ;\ FEF A EIEFS
'A(p A(pflat + A(pdlf + A‘~pterr + A‘~patm + A‘~Pbashne + A(Ptlme + A(pn

GBSAR #p i+ alé ¥+
AQ = A@qar + A@gir + AQierr + AQatm + AQ@pasiine + AQtime + A@y

W 34EF aEFAEFTETEPEHEET]FVRE

A@qat - boAp iz ?ﬁ‘; » A@ger - b 2 %qﬁﬁﬁl [hadto
Arorr * ¥ 540 384 5 AQapm © ~ F W BA4p 2304
A@paseline © AP 3L 5 AQyime © PFRF AR 384

frerpl 2m 1 kR FT E Y MRS R o P e

(Moreira et al., 2013) :

Ay =22 (2)

41T
HP Ay RV E Az Bppi=L ;A58 REB2Z AL o
0t REZ AR 5 KU E o F AP T R B LT 2
AP E S R R ATE - BAEAE R LR E AT
B PR GAF BB RN S T HAGE - B g
AP IR 2 RESEHEY SO NPE FHEuppr LA

7 0 12 4% GB-INSAR 2 - A 47 5 2 B o
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RN = B e b'?/}f&l‘//f

EFRUVRAGTEH G § AT A0 SRR iR > 2 4p
MARRABAR L2 7 RARKRAAE -F BApM Gich= 2407 o
PAEPRRFIOBELT NP iRhEe by RIPGFERRE
B 2 #+ (Coherence) » # 4= w3t e B M 17 5 2| %7 % A f7 84 2k
(Persistent Scatterers, PS) & & 5 &% n B fF fp b e N 40T
(M52 etal., 2006) o

> MG DS G. )

e @
Jzzwo 39500

2P MG S A AR S K B el O e k30
$E A TAKEFE O m-niEiBBFET K] o
N BRERFHE s aami™ d 27 RERGEHF
BRraiEz- hF2ZFAEFAIE (VLY Vs o V) o & EPSR A ST R
FEE G ERFREFAMZ TIHE (i etal, 2006) o

N .
— Zi=1yl (3)

N

<

HEZEERFAMZ THET X T - Big LB E ]E'TTrly ,

EBIRE T30 A 3 EN R E (7 =-T)/>TT"““’) 2 hE Mk

A ARG ERE . - Gk FAE R M GlAs T FRG
REZFEEA ISR R EERK L0 > FISRRAF SR
BRE FREGFF 7 RIRPAE; 250 RFH PR EE38075
R S Y R
w A P (FMCW)
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et ARV R T EF P W E L M R

i 4§ 4 ik (Frequency-Modulated Continuous Wave, FMCW)
et e g & RIS G A hoB] 350 R F iR gLy
SRS 0 4o 3-6 BiE AT RAFE R I I M ¥ ARy
BB g g (7R £ 35 ¢ 4F  (Intermediate Frequency, IF) ; #

RGBS 2 (s > T BB R RIE S R B R % o

Power /I/l/

amplifier
! Target
Ramp Voltage Y 9
ti — controlled T

geéneration oscillator
Analog
to e 7
digital X
converter

IF . Mixer Low-noise amplifier

amplifier
Strength

™ RX

‘ FFT Mixing

Distance t 1

@ 3-5 FMCW A 32+ & B

(Forstén, 2017)

W 3-6 & iE % TR B

(Rao, 2017)



ki
I
Hels

RS

AxER* FMCW 7 3y » B3 &7 § R IR » b hfz

BEAREE = e St L SR

1 e R u@é{ﬁj_ 1A 4B RN o ZR 40 F Frdy 5 15 B B ki

T RN EIEIEE2AL D 304 AR T 0 B4 A

% ZH & * SFCW i (step-frequency continuous wave technology)

e DB AL N L U ST AR L
#

PR - B - ANE TR S T o R AR

7 ~ 2 Fi & GBSAR, st

<.

BALFIVETE AAEREAFHIST A S M (linear) &
& (angular) #5% » F* AE A S-CrKu-Ka~ X &5 #-H 5 it
% 2003 # % ~ 41 Ellegi-LiSALab = LiSA Lab /% kt14 2 Ingeneria Dei
Sistemi 7 IBIS & 3> {2 3 & R Sheffield ~ £ 7 GBSAR & 5t ~
p &AM+ EE GBPBSAR [k rue? g5 K Korea Institute of Geoscience
and Mineral # 3 Arc-Scanning SAR... % » & 2 & GBSAR i st g & 4r

P =
% 3-2
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Bt 3 A E FI ST ET P WP E R

=

4 3-2 £ B & GBSAR ik

Scanning Rail "} Acquisition Scanning Azimuth
Country System Band Waveform | length time ; .
mode L distance(m) | resolution
(m) | (min/image)
Italy LiSAR C,Ku linear SFCWwW 2.8 30 800 4mard
Italy LiSAR Lab Ku linear SFCW 2 12 400 3mard
Italy IBIS-S/L/IM Ku linear SFCW 2 5 200-4000 4.5mard
UK GBSAR C, X linear - 4 - - -
Japan GBPBSAR | S,C,X linear H:20
g s VL5
Spain RiskSAR | C,X,Ku linear LSFCW 2 1600 3.75mard
e GBSAR- .
~E CHSCKO1 Ku linear FMCW 1.6 3 70-2000 5.36mard
0.07°/180°
Korea ArcSAR X angular - - 14 - i i
1.07°/350
Switzerland GPRI Ku angular SFCW - 20 4000 6.9mard
Ukraine | GBNWSAR Ka angular - - 14 - -

lmard 3 TR A E A ERE = Hi=5 2
KA ABEER o

2 ” ”

5 T 1000 2 % oiE e A FEXK o

7N

R v Rk FER

plx #igecp (24 E etal, 2016)

M F L4 5 F T (Bandwidth, Bw) > @ # 8% GBSAR

ALFE » f247 & (Range Resolution, AR) » 3+ & = 3% 4™ (Richards et

al.

, 2010) :
AR=c/2B>B =B, *m

(4)

C 5 ki (299,792,458 m/s); By 5 # % (400 MHz ~ 1000 MHZ) ;

miwk RS 0~1) mEkRT o omEA i 1 & L5t
FLEATRE.

& E 4 R4 (Maximum Scanning Distance, Dma) 3" & 4o

(Rao, 2017) :

Drax = (fs * C)/4K
fs 2 B B EE IR OERIES AT EY KK 2

()




PUETYLT

ki
I
Hels

AR SF 5 0.6 MHz 5 ¢ 5 ki (299,792,458 m/s) ; K 2 & B &% 5 2.
wig K=BwW/Pw; Pw 3% % » 2R H-3 2§ (FA
2= f)) e

TE#HFH KT w iz A (Cross-Range Resolution, ACR) B¢
g AL R B (Mensa, 1981) :

ACR = RA/2L (6)

REPIHFIER AZFEIAE LZARNYE LR

FHFR PR RSB 37 PH#RAKT 2 5 2475

S F SR -

375 & &3 ET TR F AW

AETHEY e AL SV EF E 4% (GBSAR-CHSCKOL) » #
Frhkugbzgd o e L7 s ARERZ 162 FAKE
47 % 5 5 17,000 MHz % 18,000 MHz » # < # % % 1,000 MHz > ¢
WH FMCW #jisit 98 X BRIPFEF T RigL 344 p - BEF S

PR BREPTAREARAR D o RBIL R Sdkdicd 330
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Bt L EI ST T AT NI E Ay

% 3-3 GBSAR - CHSCKO01 %#

17000-18000MHz (17.0 GHz-18.0

Operating Frequency

GHz)
Bandwidth (Bw) 0 ~ 1000 (MHz)
Pulse-width (Pw) 1-1000 (ms)
Waveform FMCW
Radar Rotation Angle 360°
Polarization None
Transmit Power 2mw-~1WwW
Antenna Gain 0-30dB

18° (azimuth), 40° (elevation)

Antenna Scanning Angle
gAng 28° (azimuth), 18° (elevation)

Radar Scanning Angle -30° ~30°
Synthetic Length 1.6m
Scanning Distance 70 m-4000 m
Range Resolution 0.75m-0.15m

Cross Range Resolution 5.36 mrad

MARBREGE L 22 BEHETR - AL F3VET EREE
= % f247 & (Range spatial resolution) ¢ ¥ % (Bw) #1#-#l4r
3-4 - -kT 2 % f2$7r R (Cross Range spatial resolution) B & * §

FRAE IR R) 27EREL R (L) B8
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Hele

# 3-5° % % (Bw) &% % (Pw) #-3 5& ~ 4 FE4Lic

% 3-6 °

% 3-4

AFES w IR GIET R

Bw (MHz)

Range resolution, AR (m)

400

0.37

1000

0.14

AR =c/2Bw

€=299,792,458 m/s ; Bw=400MHz ~
1000 MHz)
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Bt L EI ST T AT NI E Ay

=

4 35K T BRI R

Target distant, R (m) Cross range resolution, ACR (m)

70 0.37

100 0.53

150 0.80

300 1.60

500 2.68
1000 5.36
2000 10.72

ACR=R*(A*/2L) A=17cm L=160cm

Z 3-6 EmE ~ Frfw BB

Bw (MHz) Pw(ms) Dmax(m)
400 50 562
400 100 1,124
400 200 2,248
1000 50 224
1000 100 449
1000 200 899

Dmax = fs*c/4K ; fs=0.6MHz ; ¢=299,792,458 m/s ;
K= Bw/Pw

= N sk
Wit P '_" 171'

-~

» BB H B BW T AL RALIED B hfR T R > KT 3 5 iR
YR PISE R BREAEH b A R Aok T PRI RS A EEL P
Fomd ks AR EABW S 400MHz » BARLFES B 245 R
(Range resolution) 3 0.37 =~ = o kT % 247 & (Cross range resolution)
F P RS 70 2 = F 0 RIfR4T A 5 037 2 & > F P HEE4E 1,000 2
RARRRT iR R R G 536 o ) o
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R TS %
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YR P AEIILEFTEFHENLS RS

AP EPEARPTEVENFOF 2P RREF L EARE
FRERE (F 4D WP RRAREFEREFRE DT R Y e
GNSS it {7 th B2 2 % i Eis A SRR T o RA0F - 2 2
AR RALEEFRR D FETeF 3D =B E (pseudo-3D)

235
4 4-1GB-INSAR 1 ¥ #®.p - T 4
3 't’k' ﬁfl‘%
- 5 ¥ & F € gm 3P R4 M B
EEN S & £pla 5%
A 3 GBSAR

2020/03/03 j 3 e-G?\lSS #'% & | 033-03mm
3 B & -
¥ 2020/05/12 | Ag-:5 GBSAR 455mm | 0 2 -4 mm

2020/06/02 NA gssﬁz 4mm | 3% F S+BEA B

2019/12/18 | Ag:: 4 g:fﬁsr #'% % |04 %-0.09mm

2020/04/21 Agk:8 Sz?\IASI: &% & | -02 3% 25mm
B AR 7
% % 2020/06/03 Bu:6 GBSAR 4mm |-05 1 2mm

AgkL:.7 GBSAR
202 2 . g5 s | -1.5 3 1mm
020106723 Bg:6 GBLidar [

2020/10/26 NA GBSAR 5.5mm | % F S+8EF B *
B 4 | 2020/03/06 NA GBSAR 25mm | 5 F 48L&
E® | 2020/03/31 NA GBSAR 3mm | 5 F BB R
I
;};} 2020/7/20 NA GBSAR 35mm | 3 F 583 B
AL kit ¢ 4§ %k COV790_F L ~ COR240_% & ~ C1R120__* 4g = =k ~ C0Z070_# 4§

Fiefp kT R ERGERF S LEE > TR RBRTN -



AR S AR Sk Sk Yanit DAL KR SES S

ATV AR FETEL L FHBEN DI NIRRT
BEP AR Behi L8 o TRk p R EM S 2% F (European
Space Agency, ESA) z w5 - 5tk § £ F ik (Sentinel-1A) - H % ¥t
MEX BB R3] (GMES) ¢ e shplpliEs: > R C AR i@

He BT X oS 2Pk 2 F 7 RIR
XEARZAGRE L2 2 FBERAY O RS
% 5 B 4-1 5 Sentinel-1 7 oz Ak isowld - A L2 Hd A
NHPGT B F R AT RELF T O AT R Y 2020
#2772 29p3%12020% 6% 4pz4 kARG 2 2020 & 3% 2
PI6% 6P 245k ik ok 4297 o

W 4-1 Sentinel-1 7 F 2_ = i % b

TR KR R S 3 %% (European Space Agency © ESA) - https://sentinel.esa.int/



o g pALXTETET HHAIT A%

% 4-2 Sentinel &% F2 B~ p ¥y
®*fEE 2 .7 §(69) % #1.85 1§(105)
2020 # 2 29 p 2020 3% 2P
2020 # 3% 12 p 2020# 3 * 14 p
2020 # 3% 24 p 2020 % 3" 26 P
2020 # 4 * 5 p 2020 # 4 * 7 p
Sentinel 1A 2020 # 4 17 p 2020+ 4 % 19 p
2020 # 4% 29 p 2020 5% 1p
2020 # 5% 11 p 2020&%57* 13 p
2020 # 5% 23 p 2020& 57" 25 p

2020 #6 " 4p 2020F 6" 6P

Pl 288 5 SNAP S s 28% % 5 8 k78 fuw
AR R 2 et VR EFR R T P TR S 2R
I N A Y E A E - A A ey i
(Unwrapping) > f# & 42 * 4t SNAPHU # 7 > .4 £ |
Stanford RadarInterferometry Research Group #7424 ! enffip i> fic 8

(Chenetal., 2002) - & {s % 2;& 4 Google Earth & -+ -
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o g pALXTETET HHAIT A%

P

% - & 1L % GB-INSAR A 47 % %
F oL R A E LT A A LT Lfi’i'&i;%f"v’ﬁ 2 4F 2

B ML B R R BLRIRE A &2 B A F o B 4-3

B Ip BRG] 4-4 0 A =L K P Aol o

7 B %R 1 Google map X% B

MA43F LT R REHLK-EA-B

B LopLp e A ® g LR B
Wl 4-4 % 224 LA F T 5 R 2
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- ~2020% 3% 3p

Region 1 % § LR =% ~Region 2~3 5 ##™ 3 e i
SARB 285 ~Regiond i % 132 #%:iE > i B % 4B 45 B 4-6 -
FEREEARRELRRE T AR E B F LIS L2
5% K BHEL o

dRESEE T F IR Regionl~2-3 2 i § 2 AARFED » HH
Region4 | & FARLBER s B> fcd 4 30-0.3mm 2 0.3mm & g3

REREHEERP -

Bl 4-5 % 228 LA % % A B GB-INSAR % # F
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o g pALXTETET HHAIT A%

Wl 4-6 % 28 L5 % B 2 GB-InSAR #c%# & ¥

=~ 2020457 127
ARl 2 HREDEARY X F G Bl 4T T U E
B3 B3 L5 K 8% 0 doBl 4-80 FF LT G Hesi LA
CHE R AN B Y SR B SR 903 -4mm 2 B
AL X

T A FOERPBER . TS A E R R k& T PR B

& 7R ¢

B47$-Z32F LT RHRHERRY



B AL ETET HRA I TR f sy

Bl 4-8 B8 LT ¥ A B GB-INSAR % # F

= ~2020&67" 2p
AXBEPIFRTETAREF S AR B E IR 49 ERw YR F

SFEET R 0 heB 4100 R LIRE - E R 2wk WA AR EE o

2020 # 3 7 3 p 2020 # 6 * 2 p
WA B2g LAy Rl hER™ " RE
PR GB-INSAR # 45 & £ 2 56 F SBEE BT T - wt bt
A AL A e FRIRAF HEBER D LT SH i F SR
BRI F BBE D N B A R Z B R AL P IR
AT RBH P EETFOILERTF)ZAF RS G R RALR

3@—)\ ° giiggg?‘z't}‘i:%# ’ ,5 \‘&;ﬂé‘}; -E/‘J'ﬁ‘]_:., 7\m ’ fléi‘ﬁ[_ﬁ E,J
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Y
40
(pse
E
EL
W
iy
»
N
3

L
oo do@l 411 TR AREIT AL T2 H R LFLNE 2

(Regionl) -

W 4-11 3 228 LA ¥ A 2 GB-InSAR # % # K +DSM
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AR S AR Sk Sk Yanit DAL KR SES S

ABEBIFLFELRFR LGSR MBS R AT LR

B R ST LT A0 LR N AL F S

Ak SRR RERL TEHERLR AR RBHS E
Fify T AL BT A% R 4120 K R ERLES

BT A s SRS T R LR TR

B 4-12 % 4

i
e

FikiLim AR LR T
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>

e g pALRIETET HREA T

NS S O LF AT

4 Jc & Sentinel-1 2. & 234528k (5 ¥ GBSAR ¥

~3

oz %% o3k 172 2 £% MUIRTE (2019) T PS-INSAR H it 2 i L T &

B

A BREA TR AT 2 AT AL R R Ao B 4-13

ToALB B o4 4-2

N

Master Slave Slave N
(SLC) (SLC) - (SLC)

Sentinel-1A

I

Split Subswath

Geocoding & Coregistration

Apply Precise Orbit File

Deburst

SAR Interferogram

on
=)
2 ® ¥ : v
153 2 Generate n-1 Interferograms
e} 8
£ : (Phase & Coherence) Generate Topography
~
o,
< £ L
% = ‘ Topographic Phase Removal ‘
I
Pre PS-InSAR Output
3 2

i

v
Registered | | Geocoding Differential
SLC(rslc) (geo) Interferometry (diff)

; /

PS candidat selection \

‘ PS phase extraction

v

‘ Estimate phase noise

!

‘ Based on amplitude residual to select ps ‘

N

Weed unstable PS
DEM error Correction

SNAPHU unwrapping

StaMPS &SNAPHU Processing

v v
Subtract N Subtract
DEM residual Atmospheric residual
Ground Surface
Displacement
K / FH kR RIS (2019)

B 4-13 % & SNAP 2 StaMPS z_ PS-InSAR 7 4%

Sentinel 1 # * W& X34 253 52 CRARMEYSE L) - B

NN

IR NE S, c FERHM LTI 4o Bl 414 FH £

45 % 4o ) 4-15
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B AL XIS A M h e

FE Y 2020/03/02 - 2020/05/13  pEAF 1 2020/05/13 - 2020/06/06
B 4-14 § 1 & £ 4 INSAR 4p =4 45 5 %
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o g pALXTETET HHAIT A%

B 4-15 L & {8 INSAR 88 £ 4 45 5 %

#-GB-INSAR % - ZHFH I F=xFRhPHREFPN 9T EHF

g’

Bt AT FINBERE e 99 d = SERD BB RR

fprs

HALBES w03 & o B t5 44 {7 Phase to displacement # 2% » %2 H >

i

2% o Bl 416 BATHER . AF LT 2 2R R

X
P

FojPERA2%,p 5237367 5 018 == 'k o
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2

ok

B 4-16 & 29 L % 8 F_2 &
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e g PALAETEFHHESTISE

- % k&P T % GB-INSAR £ 45 = %

KEHLFER RO HELRERRKZHINET I ORAES 2 4
Al B R RRD B ROY RALIE S AR LRI BLIRIEE A 22
FUPIBE B A F i % 4@ 4-17 £ [B) 4-18 o

ETTRS

WMA-L7THBLRZFT FRBHLK-E A-B

B ik & BLPIEE A Bk &ZBEPIEB
W 4-18 Bd X &7 % % RIEB
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- ~2019+#12” 18p

WAREL REFL o RFE G A 0 IS SHREE O il
BRArB 4-190 F AT F SPERA T A % 0 BRI E A -
0.1% 04mm: & B>+ R BRIZH R FRFP - T4 INSAR Heg# Bl £

f 2 W BB 4-200 IR AR B R R R nh

W 4-19 B L Xk KxF 5 F A B GB-InSAR #c % #
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o g pALXTETET HHAIT A%

W 4-20 B L Rk £ 7 % A B GB-InSAR 5% # K +DSM
= ~2020%47 21p

MEARBY PR Frf ek 4cB 421 %8 L 02325
mmed 2 FBEFFTLET RS RGP ROREGE > AL TE
B ehRegion1 (k=4 ) ~ Region2 (1§ ¢ ) ~ Region 3 (% ¢ ) » e 247 4R
FEFE 0 2Rl 2 13 25mm . ¥ B4k &+ Region 4 (% §) ~ Region 5
(%¢) PIgdtgRE] 95-02 2 1mme fie & 28302 48 2Bl 2
Bl 4-22 > Region5 (¥ ¢ ) =+ [ 4-23 = BEE »REHd B2
BB B SR CRERI AR TR LR AERET 0 E U R

B2 P A RE-023 25mm 2 #F o
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B 4-21 B & X %77 % A % GB-INSAR i % # §]

B 4-22 B A k&P T F AZ GB-INSAR &k % & B+DSM
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B4-23BAXEBBFR LB

= ~2020%6" 3F

BA kAL REFTHPE 50 21 3

51 23 p A s

0 Z P AfAEREEE50mme ABFET6 Y 3PS FYLTE
R kERmp 2 do e fiimem 67 3PEHT 3P > REFF

Pla g R Fh B5%4cB 4-24 3 B 4-26> Ve & Bl 4-25 % & =

_—

W 2B k5 o B 4-24 2 Region5(% ¢ )fr B 4-26 2= Regiond(E ¢ )

TR 2 RH AR R E W R (4/20) K

[ E N R A
'Z:E':r :2mm 2 ﬁv%"@?"?—» !’?\ 5 IRt BRI LA A
LD RFRFLE R PIEY AR

! /

|
\ T

¢ 50 Hp m "E R PEEP S B0 o
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B 4-24 B & & £F 3 ¥ A B GB-InSAR fc ¥ 6§

B 4-25 B A k&P T % AE GB-INSAR ik % & B+DSM
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B 4-26 5 & % %75 ¥ B 2 GB-INSAR fic % &

r ~2020£67 237
e B Lk ERFR ORI G AR T fRE 0 B % o] 4-27 - B
4-29 - v e £ Bl 4-28 = e ARl kg o @M B 2k Region 5
Bd) B Hdp 2 8045 F > a B R $dL A

2mm§%@ﬁ§ °

W 4-27 B L X KZF 5 F A B GB-InSAR #c % &
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B P AE I EFTEFHPEHTFH W IFE L Y

B 4-28 B4 k&P T ¥ AZ GB-INSAR ik % & B+DSM

B 4-29 5 & % %75 ¥ B 2 GB-INSAR fc % & B

Mg o Az i (2019/12/18 3 2020/6/23)

<.
d

PELPIZ 6B Uk Fla E Rkt HfE4ad £ @ E

Weie R B E 0 P AP B 0 2 AB5 o A% )15
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