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Redistribution Characteristics of Rainfall Interception and the Modified Gash Model Based

Simulation of Pinus massoniana in Southern Soil Erosion Area

CHEN Yan'’,YU Kun-yong'’,YAO Xiong'~* ,DENG Yang-bo'*,LIN Ling-chen'’,
WU Nan-kun'*,LIU Jian'*"

(1. College of Forestry,Fujian Agriculture and Forestry University s Fuzhou 350002, Fujian ,China ;
2. University Key Lab for Geomatics Technology and Optimize Resources Utilization in Fujian Province s Fuzhou 350002, Fujian ,China)

Abstract: Taking Pinus massoniana forest occurring in Hetian Township, Changting County, Fujian Prov-
ince,where is a typical soil erosion area as the study object, we observed the rainfall events from May to
November 2018 and analyzed the rainfall redistribution characteristics of P.massoniana ,then the modified
Gash model was used to simulate canopy interception,stemflow,and throughfall. The results showed that
there were 90 times of rainfall in the study area during the observation period,including 1 191. 0 mm of ac-
cumulated rainfall outside the forest,1 017. 7 mm of accumulated throughfall, 15. 4 mm of accumulated
stemflow,156. 9 mm of accumulated canopy interception. The rainfall events were mainly low-intensity and
light rain events. The rainfall outside the forest had a linear positive relationship with throughfall and
stemflow,and a logarithmic relationship with forest canopy interception. The root mean square error
(RMSE) of canopy interception,stemflow,and rainfall derived from the modified Gash model were 1. 38,
0.15,and 1. 34 mm, respectively with the values of estimation accuracy (RM) of 84.53%,78. 46% and
98. 04 % srespectively. The parameter sensitivity of the modified Gash model was analyzed in the range of

—50% —50%. The order of the sensitivity of the model parameters was average rainfall intensity (R) >
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canopy closure (¢)>>average evaporation rate under canopy saturation (E)>>tree trunk water holding ca-

pacity (S,)>stemflow coefficient (P,)>>canopy water holding capacity (S).

Key words: Southern China soil erosion area; Pinus massoniana ; rain redistribution; modified Gash mod-

el; canopy interception
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Fig. 1 Geographical location of Hetian Township
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Fig. 2 Rainfall events during observation in the study area
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Table 1 Rainfall level statistics
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Fig. 3 Rainfall intensity during observation period

in the study area
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Table 2 Statistical table of rainfall intensity
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Fig.4 Relationship between rainfall and throughfall
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Fig.5 Relationship between rainfall and throughfall rate
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Fig. 6 Relationship between rainfall and stemflow
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Fig. 7 Relationship between rainfall and stemflow rate
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Fig. 8 Relationship between rainfall and canopy interception
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Fig. 9 Relationship between rainfall and canopy interception rate
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Table 3 Climate and canopy parameters in modified Gash model
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Table 4 Comparison of the modified Gash model simulation

results with the measured values
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Fig. 10 Parameter sensitivity analysis of modified Gash model
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