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Reconstruction of rainfall infiltration of the extreme drought in Shanxi Province in early
years of Emperor Guangxu of the Qing Dynasty based on improved Green—-Ampt infiltration
model

QU Yanping"?, LI Zhe"?, ZHANG Xuejun"*, LU Juan'?, ZHANG Weibing" °

(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Research Center on Flood and Drought Disaster Reduction, Beijing 100038, China)

Abstract: In order to make full use of the precipitation information from rainfall and snow records in the
Qing Dynasty archives, and to reconstruct the precipitation sequence of extreme drought event in Shanxi in
the early years of Emperor Guangxu of the Qing Dynasty, artificially simulated rainfall infiltration experi-
ments were carried out at two representative sites in Shanxi Province. The improved Green—Ampt infiltration
model based on the wet distinction layer is introduced to simulate the cumulative infiltration in Shanxi Prov-
ince, on condition that the model applicability was tested. Finally, the amount of soil rainfall infiltration in
main flooding season of 1875-1878 is reconstructed by using the rainfall records in the Qing Dynasty ar-
chives. The results show that: (1) Rainfall is the main factor for the advancement of rainfall infiltration
wet front in Shanxi Province, and there is a significant positive correlation between the two variables. (2)
The improved Green—Ampt infiltration model has good applicability in Shanxi Province. For both of the two
experiment sites, the Nash efficiency coefficients are above 0.8, and the correlation between the actual infil-
tration value and simulated value is significant. (3) The simulated cumulative rainfall infiltration from June
to September in the main flooding season in Shanxi from 1875 to 1878 was relatively less, indicating se-
vere soil moisture drought.

Keywords: Shanxi Province; rainfall record in the Qing Dynasty; improved Green—Ampt infiltration model;
rainfall infiltration; reconstruction
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