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Rainfall redistribution patterns and their influencing factors of two temperate

deciduous forests
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1 Center for Ecological Research, Northeast Forestry University, Harbin 150040, China
2 Tonghua Normal University, Tonghua 134002, China

Abstract; Rainfall redistribution in a forest is an important ecohydrological process that influences the biogeochemical
cycling of the ecosystem. The purpose of this study was to investigate rainfall redistribution patterns and its influencing
factors in two temperate deciduous forests in northeastern China. The forest types were Mongolian oak ( Quercus mongolica
Fisch.) forest and mixed deciduous forest (i.e., no dominant tree species ). We continuously measured the rainfall,
throughfall and stemflow of the two stands from May to October of 2012. The mean ratios of throughfall, stemflow and
interception to rainfall for Mongolian oak forest were 76% , 7% and 17% , respectively; while those for the mixed deciduous
forest were 85% , 5% and 10% , respectively. Throughfall occurred when the rainfall exceeded 1.0 mm and 0.7 mm for the
Mongolian oak and mixed deciduous stands, respectively. Stemflow occurred when the rainfall exceeded 3.0 mm for both
stands. The stemflow amount increased significantly with diameter at breast height ( DBH) increasing when the rainfall
exceeded 5.6 mm, but an opposite trend occurred when the rainfall was below this threshold. The amount of throughfall ,
stemflow and interception all increased significantly with rainfall increasing, while their ratios to rainfall showed different
trends. The spatial variability in throughfall decreased significantly with the amount and intensity of rainfall increasing. We

concluded that the rainfall redistribution patterns of these two stands varied as a result of the differences in their canopy
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structure and responses to various rainfall characteristics (i.e., rainfall amount, rainfall intensity).

Key Words: Mongolian oak forest; mixed deciduous forest; throughfall; stemflow; interception
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Fig.1 The rainfall frequency and distribution of different rainfall classes

W e HATR], B AR AN Z2 Ty BR AR ) 28 15 T 6 i 40
K 482.4mm 1 434.0mm , 4351 7 [R] SR S B 1
B 85% 1 76% ,~F-F5 H1 37 28 375 N £ 43 911~ 9.3mm

M 8.4mm (3£ 2)  ZARMEZFE R & W /T 550
BRMR (e = 4.33,n = 52,P < 0.01) {HA 423 G
MO B IR TSt AR

*2 WMHKEPERESE"
Table 2 The rainfall redistribution of the two stands
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Fig.3 Relationships between coefficient of variation ( CV) of throughfall and rainfall and rainfall intensity
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Fig.7 Relationships between the amount and rate of interception and rainfall for the two forest types
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