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Abstract
Land subsidence along the southwestern
area in Taiwan is a serious problem. The
continuous land subsidence leads to the poor
drainage, causing serious flood during the
heavy rainfall. Therefore, traditional precise
leveling surveying and GPS height
surveying techniques have been
implemented for effective land subsidence
monitoring. However, these two surveying
techniques are time-consuming and not
cost-effective because they need to collect
the height data by setting up the instruments

on site. In addition, those collected



point-scattering or profile-scattering data
cannot provide the global data for whole
area to conduct comprehensive analysis and
evaluation for land subsidence. Therefore,
this study will evaluate and investigate the
feasibility of airborne LIDAR (LIght
Detection And Ranging) data for land
subsidence. Airborne LIDAR data is
acquired by airborne LIDAR surveying
technique. This whole new surveying
technique can collect 3-D point clouds with
high height accuracy and high point density
in short time. By using the above-mentioned
characteristics, airborne LIDAR data is
highly potential to provide global data for
land subsidence without time-consuming
and cost-effective. This research project in
one sub-project of three-year integrated
research project, titiled “Monitoring and
Analyses for Land Subsidence Using
Multi-temporal 3D Geoinformation”. For
this research project, the first year will
collect the relevant existing LIDAR data
and DEM data and then acquire the LIDAR
data by airborne LIDAR surveying
technique after elaborate flight project and
investigation on the improvement of height
accuracy. The second year will develop the
data processing schema to generate the
DEM data for other studies in the integrated
research project. The last year will analyze
the land subsidence and compare the
differences of data generated from aerial
photogrammetry and airborne LIDAR
surveying technique. If the land subsidence
monitoring by using airborne LIDAR data is
feasible, the research results combined with
other sub-projects in the integrated research

project will be useful for future land
subsidence monitoring and analysis.

The objective of the second sub-project in
the first year is to collect the relevant
existing LIDAR data and DEM data in the
test area and meanwhile acquire the LIDAR
data by airborne LIDAR surveying
technique in the test area after elaborate
flight project and investigation on the
improvement of high accuracy from the
relevant literatures. Meanwhile, the method
to extracting stable monitoring surface from
LIDAR data will be investigated. The
above-mentioned tasks have been finished
this year. The subsequent task in next year is
to develop the algorithm to calculating the
height component of Land Subsidence
between two different periods.

Keywords: Land subsidence, LIDAR, DEM,

Disaster Simulation.
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Surface Surface Number of  Average height 68% 05%
slze size A surfaces with  difference Interval Interval
(pomnts) [mlj rfsﬁ 021 m oh (m) (rm) (m)
1.4 MNIA HeT 807 (1.0 022 .51
8.2 4 72021 — (.01 (.19 (.42
18.6 a0 124,524 — .02 017 (.34
al.a 104 27,754 — .02 .16 ().34
1449 4 343 28044 — 002 .16 .37
4461 1102 SHY — 002 017 .31
7605 1923 24400 (.00 .16 .31
4.2 T R R el % (Latypov,2002)
Surface Number Average height 68% 05%
Mamess of surfaces dilference Interval Interval
r:r'é- (rm) ah (m) (1m) (m)
(.06 6E7 .03 016 027
(.09 6326 — .04 0.17 (.34
012 12944 — 06 .16 (.34
.13 18,448 — (.05 .16 (.33
(.14 23214 — (106 0.17 (.35
(1.30 40,864 — (106 0.17 .37
(.61 63,024 — (.01 (.14 045
1.52 TH064 (1,04 .21 (.99
3.05 #1662 (.04 (.23 1.19
15.24 HUAN2 (.08 0.27 f.63

Surface size: 101 m” (50 points).
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BAEL B LR 0.094

B AL E R AL 0.042

%5 P4~P5-P18~P21 % Bl VRSGPS {3k % v 2 B 422 £ &
BLE B HAAR VRSGPS frak % (B2 542 Z 2
P0O04 186817.442| 2620753.268 36.894| 36.819] 0.075
PO05 186798.575| 2618760.414 37.341 37.381] -0.040
PO18 180990.747| 2620783.311 30.630{ 30.632| -0.002
P0O21 180795.144| 2618685.710 30.216] 30.234| -0.018

%6 257 U B BARNTIBEFTEE BAAEREPN F L BEFRIIFEE M %

L5 E N H |RZZ23 |Fapdar itz g| L6
P002(187628.712|2620192.374| 36.558|  36.596 0.050 36.646| 0.088
P007(186440.987|2619656.473| 35.509| 35.521 0.012 35.533| 0.024
P009(184704.657|2620909.960| 33.653| 33.673 0.052 33.725| 0.072
P010[185315.787|2619108.996| 34.039| 34.133 -0.016 34.117| 0.078
P012(183843.415(2619559.521| 33.591| 33.632 -0.002 33.630( 0.039
P014(183126.508|2620810.028| 32.298| 32.329 0.027 32.356| 0.058
Tiai 21 0.060

RMSE| 0.024
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PO04 ~ TOO1 ~ P18 ~ PO21 7 ifl VRS GPS 73k % fr2h 2 B 422 £ &

2LEL Bk HAAR FERFL R LE
P004 186817.442| 2620753.268 36.894 36.819 0.075
T001 188939.584| 2618829.319 39.932 40.060[ -0.128
PO18 180990.747| 2620783.311 30.630 30.632|  -0.002
P021 180795.144| 2618685.710 30.216 30.234| -0.018

%8 £7¢ Nw B BARYF|BEFELE BAREARIE DSBS EF RIIR B L B
L E N H |REZ3|ERMEI I BIR4AE
P002 [187628.712|2620192.374| 36.558 | 36.596 0.034 36.630 |0.072
P007 [186440.987|2619656.473| 35.509 | 35.521 -0.016 35.505 |-0.004
P009 [184704.657|2620909.960| 33.653 | 33.673 0.058 33.731 |0.078
P010 [185315.787|2619108.996| 34.039 | 34.133 -0.051 34.082 |0.043
P012 [183843.415|2619559.521| 33.591 | 33.632 -0.018 33.614 |[0.023
P014 [183126.508|2620810.028| 32.298 | 32.329 0.030 32.359 |0.061
P0O05 [186798.575|2618760.414| 37.341 | 37.381 -0.093 37.288 |0.045

NOO5A|187637.957|2618913.811| 37.163 | 37.274 -0.088 37.186 |0.023
X120A(181095.216(2621712.470| 32.636 | 32.700 0.010 32.710 |0.074
T34 $10.046
RMSE| 0.028
%9573 pEd g ERE 2 RS E M A TR
Hawp 4y 96.2.4 97.3.16
R B (7F) 59 13
By F (=~ 7) 600 600
Fad (2 2 /pF) 166 154
Bt R(R) +15 +15
T 0% e (A ) 50 33
g5 48 5 () 43 33
FhFE(sv) 322 322
¥ £ 4 (%) 30 30
T ETERR R (BT 2 7)) 5.2 3.4
MR R (2 4) 4.6 3.0
s s | oo
F v B(1B) 799,503 797,094
T o fe(= ¢) 33.56 33.39
TIaE btig B 14.4 8.6
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