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Fig.1 Map of Jiaogezhuang collapse body
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Fig.2 View of Zhougezhuang collapsed body
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Fig.3 Status of Zhougezhuang collapsed body
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Table 1 Observation results of image total station (unit: m)
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Fig.7 Three dimensional remote sensing image of
Dongwopu debris flow
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Table 2 Accuracy statistics of control points in
aerial triangulation process (unit: m)

JoSes e b B2
X y z X ry jv4

1 29.069  -88.846  11.981 0.009 0.005  -0.477
2 17.993  -38.107 1.501 -0.023  0.094 -0.218
3 -2.058  -10.550  0.765 -0.032  0.049  -0.119
4 -42.333  -5.382 -2.069  -0.078  0.002  -0.015
5 -44.771  22.602 -3.722 -0.096 0.012  -0.118
7  -108.767  7.828 1.455 -0.084 -0.012  0.119
9 -123.406 -35.785 13.089  0.087  -0.028  0.143
10 -133.508 12.721 3.091 0.027  -0.044  0.142
11 -148.000 -57.174 15.890  0.049  -0.043  0.317
12 -150.806 -61.387  15.811 0.070  -0.060  0.290
14 -165.401 -71.628 17.497  -0.137  0.124  -0.082
15 -198.743 -81.888  24.931 0.060  -0.056  0.217
17 -195.690 -83.503 24.882  0.047 -0.053  0.235
21 -190.065 -84.093 24.792  0.066  -0.043  0.158
24 -185902 -83.619 24.834  0.032 -0.059 0.133
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Table 3 Accuracy statistics of check points in
aerial triangulation process (unit: m)

a8z A bR e
X y z rx ry jv4
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25  -184.787 -83.915 24920 0.028 -0.039 0.172
48  -338.206 -64.425 33.598 -0.040 -0.023 -0.124
PN T 0.102  0.075  0.308
hiRzEs 0.057  0.055  0.196

T PR 22 PR EEAE 0.06 m A2 4, SRR IR ZAE 0.2 m
P T 2 1/500DOM il A 25K, fil ik 21 W I I8 A 3
TEL,
2.3 M B SR B2 A R4y #

TR 2R B AR A I U A A I S e, s T
A B ARAE e A Tt Wi o HAT LR RS R

(IR A B A5 A 08 P TR P R 22 PR 45 E 6 em
ZeA7 38 2 1/500DOM fIFEESR

(2) R FHIC MR ZS 8%, mT PRt 4R I X 3k i 41K
25 ISR (1 10) , LAE PR 434y X Il JE 4 i,
TFARIBCIE A It DX S A A S0 1) 3 A

(3) 38 1o WIS 18 S AR A TR E , DR i e )
A 43 A o B S P (TR 11) o 3 22 ORI, 4 4
25 = A IR A A RS FE DEMUI R, A8 B4
TR X AL

(4) 38 2 DX 358 P A TR A i i (BT 12) AR A )

E10 EAHNRZERKRERAZE
Fig.10 Images acquired by UAV low
altitude remote sensing

B 11 MALANKEROZESTRIHIREX

Fig.11 Provenance obtained by UAV image analysis

http://hbdz.org.cn



SRR ZE AR R HEACT0 L DXL o 5 T 2 S 0 vz 81

12 BMARIEARE R W IR IE BT
Fig.12 Provenance movement analyzed by monitoring
the change of landmark
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Application of remote sensing monitoring for typical geological
hazards in the Northern Mountain Area of Tianjin

ZHANG Zhijun', CHEN Chu', WANG Lin', JJANG Xingyu***, CHEN Xiang’

(1. Tianjin Geomatics Research Center, Tianjin 300381, China; 2. Tianjin Center, China Geological Survey (North China Center for
Geoscience Innovation), Tianjin 300170, China; 3.CGS Key Laboratory of Costal Geo-Environment, Tianjin 300170, China;
4.Tianjin Key Laboratory of Coast Geological Processes and Environmental Safety, Tianjin 300170, China;
5.Tianjin Institute of Surveying and Mapping Company Limited, Tianjin 300381, China)

Abstract: Select two typical geological disaster points of collapse and debris flow in the northern mountain area
of Tianjin to monitor by using image total station and UAV low altitude remote sensing, and analyze the specific
application effect. The collapse monitoring accuracy by the image total station can reach mm level, which solves
the points that are difficult to reach, and ensures the safety of the monitoring personnel. The UAV low altitude
remote sensing technology monitors the debris flow area with the accuracy of cm level. which can realize the
overall area monitoring and quickly grasp the terrain around the debris flow disaster and the distribution of loose
deposits by DOM and DSM. The work done in this paper has formed a typical demonstration application of
geological disasters monitoring used remote sensing, which has certain reference significance for subsequent
geological disasters monitoring.

Key words: remote sensing; geological hazard; image total station; UAV; Northern Mountain Area of Tianjin
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