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3. Method1. Introduction

(1)The study aims to evaluate the impact of different geoid

models on landslide susceptibility.

(2)Due to the different DEM used, the calculated geoid models

are not the same, and these differences may lead to different

landslide susceptibility analysis results.

(3)The study uses the commonly used geoid model

(TWGeoid2014) in Taiwan as a standard and compares it with

other geoid models (EGM96, EGM2008, TWGeoid2023, and

TWGeoid2024).

2. Study Area

Fig. 1 The study area is the Chenyulan Drainage Basin.

4. Landslide Factor

This study uses logistic regression to analyze landslide

susceptibility and selects the commonly used landslide factors

related to elevation, such as aspect, slope, curvature, relief

and roughness.

Logistic regression:

yi = α +σi=1
k βixki

Pi =
1

1+𝑒−yi
Pi: Probability of positive events in each grid

yi: Logistic function value of each grid

α: constant

xki: values of landslide factors

βi: Regression coefficients of each factor

6. Flood Inundation Susceptibility

Slope:

Ts =
E12+E22

8d

E1 = (Z1 + 2Z4 + Z6) – (Z3 + 2Z5 + Z8)

E2 = (Z6 + 2Z7 + Z8) – (Z1 + 2Z2 + Z3)

Ts: Slope

Z0: Elevation of the grid point to be calculated.

Z1~Z8: Elevation values of eight adjacent grids respectively

d: Grid size

Z1 Z2 Z3

Z4 Z0 Z5

Z6 Z7 Z8

Curvature:

Zxx=
∂2Z
∂x2 ≈

Z4−2Z0+Z6
L2

Zyy=
∂2Z
∂y2

≈
Z2−2Z0+Z7

L2

Zxy=
∂2Z
∂x∂y

≈
−Z1−2Z3+Z6−Z8

L2

K= Zxx
2+2Zyy

2+Zxy
2

Z0: Elevation of the calculation point

Z1~Z8: Elevations of the grids

around the calculation point

K: Curvature

Relief :(The roughness is to convert 

elevation into slope)

S =
σ 𝑖(𝑍𝑖−𝑍)

2

𝑛𝑐−1

S: Standard deviation of the elevations 

around the calculation point

nc: Number of points

Zi: Elevation of each point

Z: The average elevation of each point

Z1 Z2 Z3 Z4 Z5

Z6 Z7 Z8 Z9 Z10

Z11 Z12 Z13 Z14 Z15

Z16 Z17 Z18 Z19 Z20

Z21 Z22 Z23 Z24 Z25

Table. 1 Geoid model description and study case.

Fig. 2 Schematic of

grid-based

elevation for

slope and

curvature.

Fig. 3 Schematic of

grid-based

elevation for

relief and

roughness.
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5. Result
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Fig. 4 Geoid model of case 1 and differences (Case 1 – Cases 2–5).

Fig. 5 Aspect (a), slope (b), curvature (c), relief (d), and roughness (e)

models of Case 1.

Fig. 6 Landslide susceptibility model of Case 1 and differences (Case

1 – Cases 2–5).

Fig. 10 Flooding depth without rainfall consideration on a 20 m grid

for Case 1 and differences (Case 1 – Cases 2–5).

Fig. 9 Flooding depth without rainfall consideration on a 100 m grid

for Case 1 and differences (Case 1 – Cases 2–5).

Fig. 8 Flooding depth with rainfall consideration on a 100 m grid for

Case 1 and differences (Case 1 – Cases 2–5).

This study also conducted the flood inundation susceptibility

analysis, with simulations performed on a 100 m grid with

rainfall consideration, a 100 m grid without rainfall consideration,

and a 20 m grid without rainfall consideration. Then discuss the

differences in the analysis results of different geoid model in

these three cases.

AUC=0.743

(1) According to the landslide susceptibility difference maps, the results using TWGeoid2014 showed the smallest difference compared to EGM96, and the largest difference compared to EGM2008.

(2) According to the ROC curves, the results for all geoid models were identical.

(3) In the flood inundation susceptibility analysis under rainfall conditions, more significant differences were observed in the downstream areas, with the largest discrepancy value when using

TWGeoid2024.

(4) The impact of different grid resolutions on the discrepancy values was minimal, with all resolutions showing relatively large differences when compared to EGM2008.

7. Conclusion

Fig. 7 ROC curve

Geoid Model Description Study case

EGM96
The global model expanding to 

degree and order 360
Case 2

EGM2008
The global model expanding to 

degree 2190 and order 2159
Case 3

TWGeoid2014

The local model using 90-

meter resolution DEM for 

terrain effects

Case 1

TWGeoid2023

The local model using 270-

meter resolution DEM for 

terrain effects.

Case 4

TWGeoid2024

The local model using 20-

meter resolution DEM for 

terrain effects

Case 5


