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Abstract
This study focuses on the Panlong River Basin in Kunming. Using 30 m resolution ASTGTM DEM data
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and the ArcGIS hydrology analysis module, a digital hydrological network of the basin was con-
structed. The research specifically investigates the influence of the catchment area threshold on the
accuracy of river network extraction, determining an appropriate threshold based on the ratio be-
tween the actual basin area and pixel resolution. On this basis, a systematic process was undertaken
to extract the watershed boundary, generate the river network, classify the stream order, and de-
lineate sub-basins. The topological structure of the drainage system was fully represented through
stream link and ordering methods. In addition, the Topographic Wetness Index (TWI) was calcu-
lated to quantitatively characterize the spatial heterogeneity of runoff convergence areas and soil
moisture potential within the basin. The results indicate that the extracted basin structure of the
Panlong River aligns well with the actual hydrographic distribution. The main channel exhibits an
“S”-shaped morphology, and the tributary network conforms to topographically driven patterns.
TWI high-value zones are mainly distributed along the main channel, valley plains, and sub-basin
outlets, while low-value zones are concentrated along watershed ridges and steep slopes. This spa-
tial distribution shows strong coupling with the dual-tributary confluence pattern and main chan-
nel morphology, validating the significant role of topography in driving runoff convergence. This
study establishes a methodological framework for digital hydrological analysis applicable to small
plateau urban basins. The outcomes provide a reliable spatial data foundation and decision support
for water resource management, flood simulation, and ecological conservation in the Panlong River
Basin.
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Figure 1. Hydrological analysis toolset
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Figure 2. DEM data of the Panlongjiang River Basin in the study area
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Figure 3. Flow representation of the D8 algorithm
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Figure 4. shows the river network extraction results with thresholds of 10000 and 1000
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Figure 5. Classification of the Panlongjiang River System
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Figure 6. shows the extracted Panlongjiang River basin and its water system
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Figure 7. Topographic humidity index of the Panlongjiang River Basin
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