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Driving Factors Exploring and Parameter Sensitivity Analysis
of Land Use Change

Po-Yu Chen @  Chun-Yi Wu®
Master O, Associate Professor®, Department of Soil and Water

Conservation,National Chung-Hsing University, Taichung, Taiwan 402, R.O.C.

ABSTRACT

The land use change model employs multiple driving factors to simulate and predict land use changes,
providing a reference for land use and disaster management policies. This study uses land use maps
from 2007 and 2017 as the base maps, categorizing them into farmland, forest, urban, water resources,
recreation, and other types. Logistic regression and random forest models were then established to
quantify the relationships between various driving factors and different land use types, with the model's
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explanatory power tested using the ROC curve. The results show that the AUC values for logistic re-
gression across the six land use categories are 0.9391, 0.6986, 0.7474, 0.7038, 0.8642, and 0.9343,
respectively, while for the random forest, the values are 0.9777, 0.8655, 0.8948, 0.8307, 0.9468, and
0.9463. The CLUE-s model was then used to simulate land use changes over three periods, with sensi-
tivity analysis conducted by adjusting parameters such as sampling ratio, nTree, mtry, transition elas-
ticity, and transition matrix. The Kappa values between each set of simulated results and the actual land
use maps were calculated to obtain the best simulation results. The results indicate that the main pa-
rameters for simulation using logistic regression are the transition matrix and transition elasticity, while
for the random forest model, the key parameters are the sampling ratio, mtry, transition matrix, and
transition elasticity. The analysis revealed that natural environmental driving factors such as slope and
elevation, along with socioeconomic factors like distance to major roads, have the greatest influence
on land use change within the watershed.

(Keywords : Land use change, LULCC package, Sensitivity analysis, Driving factors)
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