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The application of geomorphometry on the estimation
of potential landslide areas

Abstract

This study applied geomorphometry method to calculate
topographical factors such as slope, topographical roughness, slope
roughness, surface openness, sky view factor for the upstream watershed
of Shimen reservoir by the unidirectional analysis window. Through the
combinations of different factors and settings of the threshold valuesthe
results of slope breaks and topographical characteristics, namely scarps
and gullies, were extracted. After comparing with the actual slope breaks
and topographical characteristics, the best result of extraction would be
find out.

To extract the slope breaks, the factors and threshold values were
selected according to the properties, and then the range of the elevation
difference with the river channel was cut. The results of extraction were
compared with the actual slope breaks in the experimental area to
calculate the accuracy by confusion matrix to find out the best one. The
factors and threshold values of the best results would equally be used to
extract the slope breaks in the verification area, and to verify whether the
results are still acceptable. Finally, the best result of the B slope break
was extracted by B (150); the best result of the By slope break was
extracted by Bwm(250); the best result of the By slope break was extracted
by Bn(450) with the addition correction of tributary effect. The accuracy
of B, Bm, and By in the verification area was individually 76.77%,
66.54%, and 56.40%.

In the part of topographical characteristics, this study selected the
factors and threshold values by the properties and slope aspects to extract

the scarps and gullies. Then, the results of extraction were compared with



the locations of manual delineation and were used to calculate the number
of scarps and gullies in every slope unit. Finally, the AUC values of
success rate curve and landslide ratio plots were used to investigate the
optimal extraction combination and threshold values. The best threshold
values of gullies were openness less than -5 degrees intersecting with
slope roughness greater than 15 degrees, and the AUC value was 0.693;
the best results of scarps were the grids had slope greater than 48 degrees
and expanded to intersect the grids with openness greater than 11 degrees,
and the AUC value was 0.637.

The results of this study showed that the number of topographical
characteristics in slope units was correlated with the landslide location.
The results could be used as a factor for landslide susceptibility
assessment to improve the prediction capability of the landslide

susceptibility model for the landslide locations in the watershed.

Keywords: Geomorphometry, Landslide Location, Slope Break,

Topographical characteristic
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Carrara et al., 2008) {8 | — e iy % W] #4327 2L 30 a4 3 2 20> 1 R
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Test lines
position A B
Openness (°) river -14.84 -11.96°
Elevation (m) By 1297 1258
Bwm 996 1014
BL 824 887

River 733 757
Horizontal distance (m) between B
_ 97.31 128.36
and river
Slope (%) Bn 3353 29.34
Bwm 4459  27.73

BL 42.89  39.22

552 PE L REELES

Test lines
position A B Average(LineA,LineB)
Openness (°) river -14.84 -11.96 -13.4
Difference of Bu-River 564 501 532.5m
elevation (m) Bu-River 263 257 260m
B.-River 91 130 110.5m
Number of grid(units) between B. _
and river 20 26 23 units
Slope (%) Bn 3353 29.34 31.435
Bwm 4459 27.73 36.16
BL 42.89 39.22 41.055
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5-3 #7577 o
453 #FBAML PHEER T
position Setting threshold
Openness (°)  river <-15

Cuttingrange By £7i¢ % 424 450m ~ 500m - 550m ~ 600m 12

Bwm #1173 % 424 200m ~ 250m ~ 300m 12 F
BL 27 i B 424 50m ~ 100m ~ 150m 12
expansion 5, 20+ 40 - 50
grid (units)
Bwm 30~ 40~ 50
BL 30~ 40~ 50
Slope (°) Bu FRENET
Bwm = 3+ 35
BL = 3+ 40
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HKTAPEBRLIZ FF M FeREE b R 7 2 4 idfdeT!

BufiB M A Ar » THB e g AeL 5 532.5m s Fpt Rk T
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BubB &Mtk Ad » Lo E F L 5 260m - Flp 3k T
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TP 3583 FP 44519

FN 8837 TN 976329
TPR | 28.85% | FPR 4.36%
FNR | 71.15% |TNR 95.64%
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62.24%

%59 TFERXRKTFE BV FBERRFELLESE

TP 4738 FP 59553
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%516+ VERRARBERI?P T2 EBPL

¥ A, F] 5 B LM E(%)

(+)1.97

By (¢)1.92

(7)3.20

(+)152

openness Bwm (% )5.152
(7)7.63

(+)7.51

BL (¢)2.39

(7)2.59

4517 R ABARY P T2 ERP

B A E S B LM E(R)

|~

(

(+)26.06

By (7)31.71

(7)37.37

(+)20.59

slope Bwm (#)28.77
(7)29.92

(1 )54.69

B. (¢ )48.17

(7)51.30

% 5-18 W AEKER ABRER P T2 F P

[EE! B AR B(=x)

(1+)6.10

By (¥ )6.82

(7)5.17

(1+)3.29

Roughness Bwm (*)4.60
(7)8.29

(_+)8.50

BL (¥ )9.83

(7)19.31
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By (¥ )4.59

(+)8.88

(+)4.72

Slope By (4 15,08
Roughness (+)6.44
(+)7.72

BL (¥ )6.75
(+)8.00

%2520 A Z2RBRABER I TR 2L EB P

L 8L &

(1)0.761

By (¥)0.738
(7)0.771

Sky (1)0.811

View Bm (+)0.848
()0.686
Factor (+ )0.709

B, (¥)0.717
(7)0.642
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