H34 5,54 W H R
2022 4£ 12 J

REMOTE SENSING FOR NATURAL RESOURCES

BE Vol. 34 No. 4
Dec. ,2022

doi: 10. 6046/ zrzyyg. 2021313

SR o007, AT BRR A5 35 I K U S R 3 sl 25 R A I I [ . 1 AR R AR 1, 2022 ,34(4) 254 - 261.
(Xin R F,Li Z R,Zhang K, et al. Remote sensing monitoring of the dynamic changes in geologic hazards in the Huangshui River basin

of Qinghai Province[ J]. Remote Sensing for Natural Resources,2022,34(4) :254 —261. )

T 1A R /K UL o R 2l 785 AR T T S

Fap Rl 204 Aoy 1234 gy ggl234 g w1234 g 234 g e ) 1204
(I FEHRAER, BT 810012; 2. FiEHERAKE T EHARALF,
W 810012; 3. AKX FEFELENABA TG, BT 810012; 4. F#
BRELEMR IR FRREALRE, BT 810012)

FEE : O 1R AR A VK S B I FE UK A, LA GF — 1 GF -2 1L R 8 Bt o 25 B E 2R
20 I A 22 ST 1A 288 R AN L 0 Py R, 5 M R 8 SO Sl S X A 5 R E S R B A
B 3 N R GG RN DS R A B UE A5 U5 A ST VRN AT RE A0 B B A 18] A K P 3 o PR R
A Yi (geographic information system, GIS) 25 [ /)18 , 456 i 9 S BARARBEATGE o0 M7, BT 17 U 9 7
A R TR SR A RN R MGG SRR o SRR - 2017 45 XU I IR 50 01l 458 4 o 9 4 3 188
Ak, 2009 4 LI KA AR AR MBI T A 233 Ak FEMBTICETE Z I R USSR B AR AR AL g2t SR TR
SRR F U BB BRI A 3R, AT AE — & AR AR T R i T LB

R HURICE 5 IBKTIR S s RN Ak

FEESHKE. TP79 THEtRER: A

0 7l

uill%

VK A AE T8 20 A iR R s IX , 4
W T E AT 60% BN T .52% HyEk R 70% L)
B T (oll, 3 RIS A R R BRI L B 28 5%
Gk 2 R R AR B K R AR R I
Bt RIS X S O L B A ARk
FEAEEA BB AL 7E S, BT 7 045 R 5 2
A T AR ML R AL,

DA [ T J 4 1 3 o 2 B S 5 LA [ 4D L
H P B AR W 2R 55 R L
K B3 ] BL A A K 1 % R HLR (2015—2025
AE)YSEHE, ZY - 3,2Y1 —02C,GF -1 i1 GF -2 £¢
TR T IR E S s R DR RGE A 4
OB R] 4523 WA 1 [ S TR S, HL
AL JLAF S 76 M 5 9 2 18 R A i AR B T T
05 EWFSE IX P Bt B 2 R 1 A5 B A LA
BL T Sy BT B TR R 2, 7 7 VI 5 ) 25 R e BT
FEOT A BT R B ARUCHIFFE 22 VLB £ 8 25 T T
JEHb TR F A A AR 0 K37 % TS, R R P R

WimBHA: 2021 -09 -27; f&iTHEA: 2022 -09 - 07

NEHS: 2097 -034X(2022)04 - 0254 - 08

T8 RSSO L, AR IR S L R
FEL RPBIFFE X PR A o T R S SR AL T AR R IR 1
R RSN T P R SR A F K R
TR AP IO -5 A IO P P A b A e

1 B KL

T A S K AL T 5 9 SR AR LR, A
ZRFRHE X, i FE A BR [ D E100°407 ~ 103°03,
N36°02' ~37°25", ML) 1.6 71 km®, 17BUX &)
JE LG VG T I v B PR L RGE [l
W EE B BART L X RAB X BN % A
R E AR B iGN 2 B 12 S R(X) ]
Hyg B 2019 AR L ol X, BT B B AE I 2 AT
A SCH IR 2R o R T E . PR KRS R K
FMR VSRS A TU R AR CEL ), B i T 5
PP RREE PR, 2 KD 2R RN )
AT 28R K TR E A I, Fd
SRS N 5.1 C B SRk 34.7 C ARSI R
-32.6 °C, i) BRI, ek A 100 m, <l
TREZ10.6 °C,H TR AEE R AR R 24K

BETE : FH FHEMILES (6 505 H 251 U8 X R 5 — (AL WIS R R DTS 57 R (45 : 2019 — SF - 130) %,
e (1989 =) 4, 2, TR, E M HUR G A BFSE . Email: ghxf@ 163, com,
BIEMEE: 251987 - ), B, B, 520 L RO, 35 N F V0 S FREGE AR IFSE . Fmail: 303523234@ qq. com.



A S

T T VR K UL 5 9 T Bl 24 i S - 255 -

@4 9.07 °C, i B 24PN -0.3 C,

o HEEN

TN X
— WX

a5

i FY/m

4700
.4 300
3 800
3500
3000

E1 #RRMIREHE
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Fig.4 Remote sensing interpretation indicators of typical geological disasters
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Tab.2 Statistic of remote sensing interpretation of

geological disasters in the study area
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Tab.3 Classified statistic of geological disasters changes in the study area
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Fig.9 Comparison before and after landslide in

Hanzhuang, Chengxi, Xining
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Fig.10 Remote sensing interpretation of Zhangjiawan

landslide in Chengxi, Xining
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Remote sensing monitoring of the dynamic changes in geologic
hazards in the Huangshui River basin of Qinghai Province

XIN Rongfang'***, LI Zongren'***  ZHANG Kun'?’*
ZHANG Xing'***, HUANG Li'***, LIU Baoshan'?"*
(1. Institute of Geological Survey of Qinghai Province, Xining 810012, China; 2. Qinghai Remote Sensing Big Data
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Engineering Technology Research Center, Xining 810012, China; 3. Qinghai Satellite Application Technology
Center for Natural Resources, Xining 810012, China; 4. The Northern Qinghai — Tibet Plateau
Geological Processes and Mineral Resources Laboratory, Xining 810012, China)

Abstract: This study investigated the causes of the frequent occurrence of geologic hazards in the Huangshui River
basin of Qinghai Province in recent years mainly using the GF —1 and GF -2 satellite remote sensing data. Based
on the comparative monitoring of multi — source, multi — temporal, and multi — period remote sensing images and
the support of geoscience knowledge, this study built a detailed and reliable spatial distribution database of
geological hazards through the sorting, analysis, and screening of existent geologic hazard data of the study area,
the laboratory interpretation of remote sensing images, and field investigation and verification. Then, it conducted a
statistical analysis using the spatial analysis module of GIS and the parameters of geologic hazards. Finally, this
study explored the relationships between the occurrence of geologic hazards and geological environment, natural
factors, and human activities. The results are as follows. In 2017, 3 188 sites of geologic hazards such as collapse
and landslide were discovered in the study area. A total of 233 geologic hazard sites have changed since 2009.
Among the formation conditions of geologic hazards, the geological environment conditions have changed slowly,
while human engineering activities and rainfall have been the most active factors, which jointly induced geologic
hazards.

Keywords: geological disasters; Huangshui River basin; dynamic change; remote sensing monitoring; change
analysis
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