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Comprehensive Remote Sensing Identification of Benggang in Granite Regions of
Southern China—A Case Study of Guangiao, Anxi
ZHENG Yingkai, ZHOU Xiaodong, LIN Min, NIE Tongchun, CAI Liye, HAN Zhiding, FANG Jinmei

(Fujian Institute of Geological Sciences , Fuzhou 350000, China)
Abstract: [ Objective] Benggang erosion is the most severe type of soil erosion in the granite regions of southern
China, posing a great threat to the ecological environment. Traditional Benggang surveys mainly rely on manual
investigation and have drawbacks such as low efficiency and high risk. With the development of modern remote
sensing technology, an effective remote sensing identification method system for Benggang is urgently needed.
[Methods] The study took the densely developed Benggang area of Guanqiao, Anxi County, Fujian Province as
the study area. High-resolution remote sensing images, unmanned aerial vehicle (UAV) photogrammetry,
synthetic aperture radar, and other analytical techniques were comprehensively applied to conduct multi-scale
remote sensing identification of Benggang in the study area. By integrating multi-source remote sensing technology
with field investigation, this study analyzed the distribution patterns and activity characteristics of Benggang in the
granite regions of southern China, and summarized and evaluated the comprehensive remote sensing identification
method system for Benggang.[ Results] A total of 104 Benggang were identified, covering a total area of 2.82
km? Among them, active Benggang predominated, with an area of 1.97 km?” and a development density of 1.82

per km? The main morphological types of Benggang were scoop-shaped and claw-shaped. The comprehensive
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remote sensing method effectively identified Benggang erosion boundaries, morphological types, and erosion
activity stages. Finally, the results were integrated on a GIS platform to obtain a comprehensive evaluation of
Benggang in the study area.[ Conclusion] A comprehensive remote sensing identification method system suitable
for Benggang in granite regions of southern China is established. The application of this method to large-scale
Benggang surveys can compensate for the limitations of single approaches, improve efficiency, and provide
technical support for ecological protection, vegetation restoration, and disaster prevention and mitigation in these

regions. This study mainly focuses on Benggang in the granite regions, but the proposed method system also

shows certain applicability to Benggang occurring under other geological settings.

Keywords: granite regions; Benggang; comprehensive remote sensing identification; Guangiao, Anxi

Received: 2026-01-19 Revised: 2026-02-09

Fi 4 12k 2 3R [ R A B I BT b X 4Rk i
JE 5 K, 8 i R 7 — R AR ik R Bl kA
A AR R R, A 5 R K
PESERE 0, B9 AR Pl BB — i 38 3X10°~5X10°t/
(km?+a) A I, 28 #F J7 500 t/(km?+ a) 25 VF + 3 &
i, T2 Bk — O™ R BB M T R E L [
B 52 Tt 2 M IR A TR R RS 2, T B 9 B R
e, T BULE 93 1 K 2 AT XA B K T o TR AR
S5 U T E R e 2T A R TR
el gy b DX {2 ok A hy 7 R M DX 2 VR L
Fhadg 22K LR E S BRI SA T RE LR
R 2R B0 b 2 AR P e B G T R O 1) Y
122 kmBEH-RITM A, REZE2EN1/2,
A KRR E X,

Fi B 1 A H R TE T 9 5 0 2 43 A BOIR K
2R, S HEAT A B B TR I DGR ER AT 2004 4R 7K
FIFBLAL T 2 E A — W b A ge it , il & XA
B4 23.91 5 A BE B U B A EE A B ad &
22 a, MRS L kA B R AR AL AN G B G Bl 2 1
FEA KRB S EH KA. HATX e L
RIE AR W ICHH A G T, 3 BLCS A A B IR AN
B, DT 5% M A7 B8 D% 79 i< 977 33 AF O A

1% 55 19 1 b W A A T BF AN 2 o 3 777 T
VERCRARTT A1 1 AR & A A 51N B 4 K
oy e S ) R I LA L R bR 1 M XX L 4 TR
W i i 4 DTS D0 o B A I AT SR S A PR R R B GEAR
JC ML O 2 A AL AR T TR 2 AR 3 J B R TR
WA, CE&WR K ARKERE ST EZNEAT
B, N BE 6% 0 B4 10 1 18 2 OF f $2 flE B R S 4
i 7 18 JBHT 7 8 5 R O T, R D B g2k 3 T e
it b TR TR . 7E S G A T, X A L
GF-2 5 38 JB AR 0 B U5 38 3 X 58 AR HE 17 6 35 1
¥R FIT 50 B 44 5 3 X Y TR P AT B B 5 T K R

Accepted: 2026-02-21

Online( www .cnki.net): 2026-04-27

SRV JE ML S AR X A X sk 2 A P T
A, e 30 BRI AR R 5 (H 1R O AR 2 0
PR B 7 X DL X ) AR S A
B, T T N B R 2 D0 T AR I L AE R Tl S
B B B 50 O T, X A AR R) T = A O 4
AR UL 7R F 48 B FE 5 54 A 5 R 461, X8 9 4R ol aot
EAT R 543 BT R T MR O AR Dl R AR i1
S5 TRLPE AR JC AL LIDAR X i i i 1 E 15K
o AR, 4 A R MR 8 HR B R R B, WOk
4R BCRE % ME B 2K A 1 AR el s R T A 1 B
B AR AR R BN W] s [] 22 B O Y 22 43 11 0R A R
WA TAET I A H

R, R R A B — 5 ik F B R 2 iR AL el —
£ 5 25 A BRI R &R LIS T A 0 A
BR . AXURMBELZRELERRKEERT XN
WAL IX, 2 T 2 I & G AR o FEHARIR 56 is
1o o R E B AR T AP S I i A BAL A Ik
S5 07 BT AL BB R XI5 DX i 2E AT 2 RUBE 1 R
S, 4G B AN A A3 BT RS 7 AR A DO i A L
LA BTSSR, B S5 IF VE O B T A KA DX K 2R
A3 BRI AR R O KO AR A B R R
Bi7 9 I K B R S ik — 25 A i B Y B
FEHRALAE %
1 HREXBREHBERIR
1.1 HREMHER

F 5% DX AT A 4 S N T 28 8 L M b X (24°
59'13"~25°02'28"N, 118°01'50"~118°07'30"E) , & T
T2y 57.22 km®, BIF5Y X HB IR Hb 550 hy 10 4t Fr B 55 /N 78U
SRR B RN Y R R 1 AT 1B R
8 F], 4538 S206.S35.S30 F ZEpg b, & S207 ¥ i
ARVE T A N R ORIAR R A% T K
R TEATBUX R b B 5T XA BB 0 BB 45 b
DAL T 0 T TR, A6 T A B 42 ok s ™ 0 AT - e DT

http. // stbexb.alljournal.com.cn



88 KRR

40 %

A 4 M 1 I b

XN 3 2 R AR IO b 2 e TR A R R D
RS - R R ALk A (R D BT
AR EBESGTEN ORI, AR R
N R D QUL I S S p 15 N o8 i s =l i
S AR s Rl 2 AN VAN R AN S S YA
KAE b A . RIEA R X T 8547 U-Ph g 4E 45 51 4F
1%k (116.0£1.4>)Ma, J& K. (1 A W= A, T B
BT 0 B B b B R 1 LT M AT R TR R R AR B

JEn

5

{TEUH e
S EEKER A
—— ezt e §

T owg
L] 0.5 1 km
]

T L35 00 2w P BUZ 5 2 2 6 U 2 11 - 55t 1 2 1 g el 2 9 3 BB 5 3 O W AR 2 i - 1 S A g el 2HL 55 2 B 5 4 IR A DR IR AE R 5 0k
W)

He MTI"ZREMALN GG, LT KEHR
DRI AE b a2, D9 1 B & 42 4k 5 i i 4 Jo
AR o B FE D R R T L TR S IR R
B IUE IO 5 2608 B3 B39 A 23 A 5 16 16 sl ik L, LA
I S AL B B Gead 2 AR IR B, 9 AR T A
DUAS BB R B , R T AR R O s /b B e T A 3
B 5 RN K e LR, BB A AR Ok R A A i
Fe A B A 35 2, S BOU BT 8 003 R S 2
JiA b B R 9 B

1 FRRMRER

Fig.1 Geological overview of study area

1.2 HERIERALE

AR YR B O S R AL FE < 1) 13 43 0 TR B 15k B
GF-2%5 (K # & & Google Earth 1% 1E N £ Fh ¥ I
BT AR L S5 F. GF-25J2 201448 A
EEFWEHERHAZRIE KR 2202
ST AL B ES . L 2O A B a5 H] o R
H3.2m A L LT RN AN B A AR K
s [ 4y BEHE N 0.8 m, A1 1A % B, % 3% i
0.45~0.90 pmo A SCR 5245 3R B[] Sk 2021 4F
121 29H ,m<<1%, WA AT Envi 5.6 # {4 #E 17
AP A0 AL FE R AL IE AR L L IE S ROE SR
Gram-Schmidt Pan Sharpening & &l & ¥k ¥ a0
BB 5 Z2O6i% B U Rl &, Bl 5 25 18] 73 BERAL
F 1 m, T 9 b EA T A 158 5 2) T AHLR R A R
ARTK, X 5 Ay X AT 8 2 5 = 2 i
AL, To NP2 ) A i B[R] Ry 2022 4F 12 H 5-20
H 5% ) 8 & 2 3026, it ] 85 & 2 Ry 8006 , AH XT Hly
7T 755 A 4R S b O, FE 80~120 m #E 4T IR ;5 3)

InSAR a0 ok 95T BRI ALK Jm (ESAD #F H e it T
W) & 51 B g 15 A L AR T A e (Sentinel-1A) o
Bt A B E S8 B TR (NASAD K 2R BT 7 3 fin 12
S it B P 0 Chttps: //search. asf. alaska. edu/,
ASF) . ARUGRIY SAR B4 , 5288 00 T 96 %
AR 2 (IWD | i A B HV 1 TH B8 | i 1] 85 3
H20204E 1A 17 H & 20214F 12 A 13 B 4L 255, 1F
MSE IR L. HIHBRHPUERZS BN REMR
2 fF InSAR &b B R F Sentinel-1A T8 K5 % 1A
Bl o B AT T ASFE W3k Chttps: /s1qc.asf.alaska.
edu/aux_poeorb/) ; 4) 15 72 B4 1 = 7 M B s 20k
JEF AR YK 1:50 000 [X 8k i 4 A 331 H
2 WARFE
21 HFAKEZLZ

5 A6 B A B IX 2 A 3 SRR A A 0 T AR
15 o ER I B AR R R L TE AP A IR A InSAR P
75 SO 45 5 S A S 4 R A X BIF 5T X B AR i
i BT A5 2R B (R Bl T B By B AT SR A O L B

http. // stbexb.alljournal.com.cn



3 ]

3%

AW IS - 1 7 AE B e DX B

A 3 AR — DA 22 R T B Ky A 89

AL LI 2. B ST R o0 B R S A5 B AR
A AT I R A5 B BT T X B e A O 5 T
R T, T8 0 i il M LA 1 SO AR R DR A
i el AR ok TR g 20 A DX, EATOR A0 A0 S S M o 3R £ 45
B INHUAL S I8 £, 2 — 20 F E i I 1R i 20 53 Rkl o
A B 25 2B 5 Xk SAR K dfs BE AT AR 2R, M)
InS AR JE 728 B8 X IF 58 DX AT WL , AR 4 2 72 0 245
A EFAMA A B E i AR IR TG S B B 8 R R 1A
TR R b T 25 2 B R B L AR 1 3 2 By B
R K = e GIS 5 b A7 5 180, i 57 DX
WOl e, e A5 B S XA 1 £ PRAN R

#1 Sentinel- IAHEEESH
Table 1 Main parameters of Sentinel-1A data

FHEBH B
A% T T I8 AR (TW)
etk 77 =X T B -KER A (HV)
IRER N VA TRE 142/75
BB WK CieBt,5.6 cm
A 7 ) T+
LERNYNE W 39.1°/347.6°
s i) B¢ 2020-01-17 & 2021-12-13, 4k 25 &
2020-01-17,2020-02-22,2020-03-17,
2020-04-22,2020-05-16, 2020-06-21,
2020-07-15,2020-08-08,2020-09-01,
2020-09-25,2020-10-19,2020-11-24,
SEALR I ) 2020-12-18,2021-01-11,2021-02-28,
2021-03-12,2021-04-17,2021-05-23,
2021-06-16,2021-07-22,2021-08-27,
2021-09-20,2021-10-26,2021-11-19,
2021-12-13
22 SRBRERSEGHIF

B AE TR BORT R B AR T A I 3 T R R
HAMNBIE A& R MEY . AR A X, LRz 5
UG, 5 T B 4, 72 38 BGE 1R F RN B 1
#5200 B Ll R R 2 R AR R AR
[Fi) B 9 3 T B RN & B ok R v T A B T 3 IR LR R AR
LA, i BUE JIVE OB SR EE A . il
I 153 0 3 R 8 TG A% nT LW A7 2 R B AT IR B S
il 3, DT AR A5 T 93 DX B 43 A1 1 B0 o T 50 X it Y
i 5 G R T BUE 9 R AE G R R R
FEYE T B /NIRRT AL IR BIOE 9228 (& 3a)
JIOIE 5 5 22 B 1 3k 247 UL £ 4 R i B 45
Z A A TR A OTOIR 7 o FE I IEGE AR L WA 7R 1
ALK | 22 5502 1l v 1 TR 1 52 A8 RRAE (&L 3b) 5
SNTE 7 B 8 T G fR T LR T A 1) 22 5 1R Tl T R
B, TR AR LRI IR L B 5 B R A,

FEP I B A IR (IR 30) 5 45 0F 9 B A B RO 14
KA IR Z B MG EEZ AN RZR, K EH 2
KGR A, KT8 FETE 25 DL b o B 4% A R TR IE BT
968 m, K R 155 m, K 9E R 2.3, A A2 AT A i
(P 3d) 5 T8 A A B T - (2 ik ™ 5, 3R B A4S
LA Bl 22 A TR 9 i 42 T BT T B, 2 o i IR AR
Xof G Al A 2 AU B B R AT R R A LA IR B
2 K UL BRSBTS TR A R A i (L 3e)
i 2T 32 B R R R 3 AN TIOE B B R 3 A U A
B F 1A WA b, T 4 0 A Ok 2 1A IR A A
B, TR A TR AR ol v B A A, R LR R A K
o T R S O S S = VAR ) S DR Rl = T
TR AT PR R 3B AR, X 4 X B R AT A

% [ % . s x
| % 7 4 &
Ui i ﬁ ﬁ ﬁ! #r ﬁﬁ
% | i i - n

. |

| HOA b T

i 1 [1 [] [}

i i &

: 43 B i) =
| i % 2 X
5 | % i In I
H o iE it sar i
£ | B : ¥ it
% 1% 7 il ﬁ

| g H g

' JL

| sy e |

i i :

| BFGISFAMELER |

EZIG

B R R

B2 BAREZL
Fig.2 Technical route

23 EANMZRAES=4HEE
Wt 3 AT S B DN R A R TR BT 9 0 AL
(938 Kz, o A ML 25 9 A © 28 8 1 T A0l 3 B
LR AR FEAT M o A5 Sl 552 3t 3 A ik A, 8 23
B T A 3t 5 Ok BE Ui, AW R, AN A AT IR A, I
LA I £ i B8 v AF AR BOR A 2 A U ) I 7 R
FiL V8] A5 B PP RCRAR R o AR TE AL A T A
A RISy g o3 B R 0 R AR A R R S b A A B b
FE, PR R AT [ A A B B9S2 AR OB, [  RT LA

http. // stbexb.alljournal.com.cn



90 KRR

40 %

i B A5 T B 1 A B B 3 5 o T A 1L
17 2B 25, 52 i ) A5 75 AR 2 O Bk I (], T 3l i TS

TE AL AR N A RIS, T,

LR A AT DL B0 IR B R AR B4 R AIE 23501 S B
TR b4 5 TR i 5 (P 4D ¢

B3 MRXENERBERE
Fig.3 Remote sensing interpretation markers of Benggang in study area

B4 FFRE AN

T NHLIR A E

L - .
9 P F

Fig.4 UAY identification features of Benggang in study area

Xt R B i O A A R, B — B R
AR R AGE LR U ) 4 E 5 B o i 18] Sa AT,
F T A BB RO B R 0 R 7 i R
& EALRE WA A 8RR Ak B 3 DL E R b R
WIEA AR E T B LA K SbT
L TC KLY A AT AT B 9 A AR BOCE Sy 0 Y
5B, 5T T ALY A E R B B, R b 2 Y
N

[7] i &l 4% T2 A AL AT LA A 3R B0 1% 58K Y T+
I AR I AR A B, TR 2 N X AT B0 A B A B AT
= YRR X B HE AT 2 B o E DX A B R R
SSEU B RF U B K 5c o AL L ST Y

oM R =R AR . Gk JE A HLAT T T
) = 4k SC 5 R AR TE = N E AT X AR B AT 4R R, T
5 M7 R I A 1A Ll R AR TR 4AR L 3R AR
R[] B X T 8 5 AR AT AR RN L T S S =
b BTG 2 o o A BIL S S S AR AT DL [ A
B X AR B R AT I, 25 A DTM W A5 5 42 1l e B,
(4 A BE ARl YA A R] B E R RS S8 S 7E &= N AT LU
X5 B R R R Ve SERE R AR AR S R0 AT
it o [ 5d B SRR G TC N HIL AR T B Y e R 4R
o M5, H SR 2 170 mo, B AR LR A
LR 0.003 4 km”, fid 54 1 A BE B 55 29 40 m, A i
2 Ji B B 029 68 m

http. // stbexb.alljournal.com.cn



B4 < 1 7 AL e X

bl

3 ]

RN — LA 22 B E A O 1 91

(a)

(b)

Es5 #MREEANMSE
Fig.5 UAYV aerial survey and 3D

2.4 SBAS-InSAR FZREL

G AL IS (SAR B [ & H AT 1y 2 K.
EPNIIN-T S 2 AN N SR Db s
A BE R AL, O A TE BN W SR )Tz N
R b 2R 4 T V5 I B R (small baseline
subset INSAR, SBAS-InSAR) fig LA #4 5 1 i 7] 43 Bt
2R A ) W) R AR IO 2 1N B AR A
R AR IO SR AR R G HE

(d)

BAES=HBEER
modeling images of study area

i 5 InSAR F AR T DL o 48 B IX SR AR 15
B B AT DR R R P B i X AR 1 O
HEAT WM, A AT DA i i RURS: 2647 P PEAL X R
JT Ak B T B By B kAT I W . A SCEE T SARscape -
G X 20204F 1 A 17 H 2 20214 12 A 13 H Y 25 50y
12 1 5 848 35 4T SBAS-InSAR JE A8 42 B, DEM % [
1:50 000 M JE Pl 45 v 2 28 1, FH T 25 BR MO 52w , .
R WL 6,

B
w

HUERBSE LT I 2 T AR A BT

“0F

TR fikfmm

Yo,

EGRERE

,
A
g
o

R -
,Q\ ,Q\ 'cb ’h _\5! n:‘.‘ A
o T TS )

B A A S

W Al 2 H-H)

WEIGREH

6 SBAS-InSAR##FAEHRIFE
Fig.6 SBAS-InSAR data processing workflow

1) %5 45 71 4k B - 54l 70 Ak R A 5 52 AR Y BC v RN
By, el A s AR B AT ECUE L i T InSAR 3
SR K, b L B RIS IR AR
P XA IR 25 S SAR B AT 45 .

2035 2 AR N B BT 1 SAR S AR FR I [H] A AS
() 0 A A7 4 2ELTE X6, Ay v B5Hi 1 0 o, DR A A
AR P L B ) b A R R O 120 d, S ] 1 o
RFEL 120 m, H 2R B 634> BT i B4 A9 T W XS 2 5
T AR R A A Bk B, PR R 2020-05-16 W1
1E R G T2 e AR AT BT, A B A I 28 R4 WLIET 7

DX T WA B AR T R AR, K
% ANAH A f# 48 . 2% F Minimum Cost Flow fi# 48 Jy 7%
Hl Goldstein I8 I 7 ¥ T W TAE R, A A 0T W
L, 15 20 A 58 XA T R AR U8 Uk T I M i i
iR

http. // stbexb.allj

OB R RS T 4 R AT R
Fr FVEE 2O b B, DA B A 7 L b 1 1 T A 7 R
AR KA FE R o AE TP, T 2l 38 B 25 4 Ml i A
F(GCP), Hil B GCP M T i BB AR X .

5) B 23 S8 A8 Ak 530 R I E B 45 S5 A8 4 i O 1k
(SVD) 3R B 5% X B[] Fp 510 0B A5 i FUE AR R e
Jei Xof Bsf ) e 20 A 8 A7 M B 4 5, 2B AR 9% IX LOS
) (AR TE 3R A Arcgis Pro 6 AT S 1L

i i SBAS-InSAR Y J i J7 ¥, 15 3 #F 58 XN
167 244 A FE AR 45, 2 3424 /m*. BEANTEAE i
£ 5 THEAR B T 1 AR WO | SOE AR RN
B Rt g TE YR X5 B, InSAR S 3 15 31
B A% S TLF B8O IE 4 78 35, 10 76 5 43 Hh DX R o 7 26
BE L FERMETHRER, SBOEZ S8 M. 45
A b 5 DG AR X A DCOIRTEE A6 B A XY 9 InSAR

ournal.com.cn

H=N
AR



92 KRR

840 %

AR A7 4y i e it (R 8D o WF 5T IX A5 3] 1Y B AR 1
BB N —4.95 mm/a, brifE 254 2.87 mm/a, 90 %
I 72 3 R A T 0~ — 10 mm/a, 2 BB 55 X8 {4 4k
TRAIE . 185 A XI5 74 340 MR AZ
M A S O O — 6.08 mm/a, KL BEAE 5 IX
Bl At DX S8l I A8 B iR A B T 5 DX A R

100 F 20204 20214

FH AT B /m
= 2
=

|
wh
=

T

cs

_IUU C L L L 1 1
1H 7H 12H 7H 12H

A ARHLT (1]

o E#H&

Mgt WK RN 4r 2 20 1 (B 4 K L 6
Y . BT AWM R ERE T 0B,
InSARJE AR g 560, 5 i A7 5 28, 2064 (<< — 15 mm/
a, W imAs ) A (—10~—15 mm/a, A5 B ) (8
B (—5~—10 mm/a, P EHELIE) L€ (0~—5 mm/
a, JLF R,

20204F 25)2]'-‘?’-

100 |,

50 P

Hex# A< % /m
=

-50F: e o =™

-100 . .
1A 7H 12H 7H 121
SRR [1)

® Rl R

7 BEZGETFINEBE-CEXRMAE-EEXR

Fig.7 Time—position relationship and time—baseline relationship of radar image interferometric pairs

10 ¢
6.34 6.28
o 5 _ —|; l S-SE
T
S 0. 006 0.55
g
£ B ——-4.05
g f % e
= -8.95
g 10 -10.8
N l : Bl -13.6
15 -15.7
-17.8
_20 = .I l_u‘ I_:_’
T EREK  EEHAK
= LHEEE R

S10%~90% —epfirgk « P96 T 1.51QRMATER
ES B3R I G Ak

Fig.8 Box plot of deformation rates in study area
25 ETFGISTAMNFERERSEARBANRAE
251 FERXMmLAE (EHET RS HRERY
B TE AU S W A BRI P InSAR M) iy 5
filh b, R E DA A R DR X T R E Y
Fi B A ok B DX AR AT A A b T A, T 1) S
Ji B A Tl B s b T A 5 S 2R 1R I AR RRAE L B
SE I BT 25 2B A B A s 1 A B AL T, 255 Y
InSAR B8 Hi , i 7€ 1 4= T B B
252 ATGISF &M &%/ W LEEBHN
Sl L A5 B A 455 v NG RO 2 1 U I JC AP IR R
P A5 = e R R InSAR W DU AE N A AH OC 9 i) 5K
L 25 5 B A1 M TS 4 70 U A AT B A A R AR ki Bt
Ko A b T 25 BB L9 AR T B B R ol i
GISF- & #4153 3 1Y 2 IR B fc 478 Arcgis Pro V- &
HIEAT AR I, B 15 3 O A X B 258 T R .

3 #ERE545%
3.1 “T-R-H"EEEBIR A

BE TR SCHT IR O, R G B R G AR R
PGB ZS P8 A R 2 B P InSAR“4S - K -7 3
Folr 4 AR Xt 22 2 B MR M X B R AT K LR A RN
TE AR W AR A B AR TE AN PLL AT Y R R AR
LG5 A B AN M TR A A5 B0 5T X R (R i A
52 26 A il o ¥ InSAR 15 3 BF 58 XK G B
A 2 B O H B N TE 22 WA B0 Y A i B L

JE A% 0 4l 1R Hb D E bR AR M B B R B
AR RS N T B R S Rl E 2
) — B S50, A B T8 A2 By B A 2 P A b 5K
KBS A RLEE AR AR i AR B R (R] 42 ) I
B DX 3 P A A8 4R ol 3 i O A T Ak £ 3 Bl

B Bt .

WL IE KT B A 2 A TE R R B oK i Kkt . #E i
SEAR TR R 24 1 B AR ik R AE AR 4 TC A HL
FUCHA BT ST 0 SRS AR A G BT AR A, S 3B A
IO MR AR KRG . Aipdh T T4
T, kA B RE T A B — s S B A,
A b R B R A A RE AR B iy IR A R, AT
MR A B K R . 456 SBAS-InSAR 15 211
T AR e R 1] AR ORISR il iR B
2 b B E 245 B ZE 0 [N F R AR R
—3.01 mm/a, TA A AL A5 i Sk AH X R A A i o

http. // stbexb.alljournal.com.cn



3 ]

KR LAE < 7 4K B DX b 2% 1 TP — DL 22 B 1)

93

FTABEB/E SR &

(a3)

(b3)  EASHABR

(c3)

(d3)
S W R

(e3)

ERN I 350

48 leam. @&
— e 4 N

B9 o 5% X 22 2 A 9 4 A i IR B

Fig.9 Comprehensive remote sensing identification of typical Benggang in study area
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