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Rapid Identification for River Capture Phenomena Based
on Integrated Analysis of SPIM Model Parameters
x-k,, Values: A Case Study of Typical Mountain

Rivers in the Lushan Mountain, Jiangxi Province, China

LI Boxiang, HU Chunsheng*, HE Chengbang, GAO Yun, LIU Wanting

(a. School of Geography and Tourism; b. Anhui Provincial Key Laboratory of Earth Surface Processes and

Regional Response in the Yangize-Huaihe River Basin, Anhui Normal University, Wuhu 241002, Anhui, China)

Abstract; River capture is a critical geomorphic carrier revealing tectonic-climate-surface process coupling.
Recognition of river capture traditionally requires field surveys and laboratory works, which are costly and time-
consuming, necessitating developing high-efficiency identification techniques.

The Lushan Mountain in Jiangxi Province of China, situating in the active tectonic-climate coupling zone of the
middle reaches of the Yangtze River, features dense river networks and erosion-base level changes influenced
frequently by tectonic movements, providing rich samples for case study of river capture.

In this study, it developed an efficient identification method by integrating two parameters, the channel-
), which derived

from Stream Power Incision Model ( SPIM) , using 12.5 m resolution DEM data. Verification was conducted in two

integrated y index (integral of drainage area) and the normalized channel steepness index (k,,
typical basins—the Daxiaochanghe River basin and the Jinxiuguhe River basin in the Lushan Mountain area to
evaluate applicability and recognition efficiency, particularly in complex geomorphic settings. It has following
findings as listed as below.

(1) The y-k, integration method achieved high efficiency and reliability in river capture identification,

validated against regional geological records.
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(2) At a reference concavity (6,,) of 0.45, y-plots (elevation-area relationship) exhibited optimal symmetry
(scatter reduced by 28.57% ) and convexity, enhancing identification sensitivity in steep mountainous rivers.

(3) x anomalies indicated two potential capture zones in the Daxiaochanghe River basin ( the mid-lower
reaches of the Daxiaochanghe River and the Changchong River) and the Jinxiuguhe River basin (the upper Xigu
River and the Jinxiuguhe River mainstream). k_ peaks further located the two capture points in the vicinity of the
Lulin Dam (k,, =92.92 m*”, ~2.5 times higher than basin averages) and the Ruqgin Dam (k, =269.44 m"’,
~5.45 times higher than basin averages) , indicating intense headward erosion driving river capture development.

This y-k,, integration analysis framework provides a quantifiable, scalable tool for rapidly decoding complex

fluvial evolution, offering significant methodological value for advancing research on tectonic-geomorphic-climatic

coupling mechanisms.
Key words: river capture; SPIM; y index; &, index; the Lushan Mountain
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