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Abstract ; Raintall redistribution by forest canopy has been a study hotspot of ecological hydrology all the while, but studies on
the horizontal spatial distribution of the throughfall under the forest canopy have so far been neglected. Examination of the
spatial distribution of the throughfall is important to comprehend the eco-hydrological processes and the nutrient cycling in the
forest. This study has been conducted in an Abies fareniana forest in the Wolong nature reserve in the western part of the
Sichuan province of China to determine the spatial distribution characteristics of the throughfall and to analyze the factors
influencing the differences in spatial distribution. Eight rain gauges for throughfall collection were settled under the forest
canopy at fixed positions, and the throughfall was recorded for 35 occasions of rain from July to September in 2001 and from

June to August in 2002. The rainfall in this area is mainly comprised of light and moderate rains with a total rainfall of less
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than 31 mm, with rainfall intensities in most of the cases (about 98. 2%) of less than 5 mm/h. The results showed that: the
relationship between the throughfall percentage and total rainfall at each sampling site can be modeled more accurately by the
Logistic equation than by the often used logarithmic equation, which employs ecologically less relevant parameters than the
Logistic equation. The Logistic equation model is also fit for the whole forest. The throughfall percentages at the eight sites
under the forest canopy were significantly different. The throughfall percentage at the fourth as well as the ecighth sampling site
showed different characteristics with the other six sites according to Q-clustering analysis. The throughfall under the fourth
site had evident rainfall concentration (average throughfall 103. 2%}, which might be caused by the lower canopy coverage.
The throughfall under the eighth site had a bigger variability than at the other seven sites, which might be caused by a more
simple canopy form increasing the possible impact of wind. To assess the impact factors of the spatial distribution
characteristics of the throughfall, canopy coverage. canopy depth, rexture of leaves and branches above the sampling sites and
the distance from the sampling site to the nearest tree trunk were analyzed. The results showed that: the throughfall
percentage and the canopy coverage at each site seem to be negatively correlated, but the correlation is not significant (K=
0. 6996 }; throughfall percentage and canopy depth seem to be negatively correlated as well, the correlation is however not
significant (R=0. 4523). The relationship between the throughfall and the distance from the saﬁlpling site to the nearest tree
trunk could be fitted with a polynomial equation with a high correlation coefficient (R=0. 8491). The texture of the leaves and
the branches above the sampling sites seemed to have influence on the throughfall percentages. but the influence of this factor
is complex and needs to be examined further.
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Table 1 The description for the sampling plot of rain ganges under Abies faxomiana forest

gy B BEm . BRHEEEM) HREHNTRER W B ) B A
. anopy Height hickness of branches  Distance between , )
No. , Plant species above the rain gauges
Cover ol tree and leaves site and stem _ -
1 0.7 25 g 1.8 BT 1 45T
2 0. 75 20 8 1.2 bR 7T ¢4 2
3 0. 85 18 13 2.1 U 71 % 4% . Ko Bt & T kL G
4 0, 33 9 4 9.5 NS B, Kot & AL By 88 b3k
5 0.9 25 18,5 1. 25 WL 2 R SR A
6 0. 95 26 13.3 2.3 MRVLYS B A EERY AETEFT
7 0. 8 10 10 3.2 MRILH A2 A B S AR T AT AT B
R 0. 65 20 2 4 EILA K

(DAbies faxonianu; @) Rhododendron faberi subsp. prattiis (D Acer candatum var. prattii; DSmilax stans; SyActinidia kolomikia E)Sorbus
rufopilosay DF argesia nitidas @Salix dissas @Viburnum beteli folinm
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Table 2 The rainfall characteristics ih Dengsheng in July to Sep. . 2001 and June to Aug. ., 2002

T 58 4F K Classification of rainfall intensity(mm/h) 0~0, 2 0.2~0,§ 0. 5~1.0 1.0~2.0 2.0~5.0 >5.0
¥ ¥ Frequency 10 18 12 10 5 1
BN E Rrainfall range{mm) 0. 30~3. 60 0. 70~9. 00 [.9G~17.40 0.60~25.50 3.50~30.80 6.10
TR Average rainfall{mm) 1. 20 3. 09 8. 57 10. 84 13. 82 6. 10
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Table 3 The fitting parameter of Logistic equation for throughfall percent and rainfall

Pt
Lh
I

$E Froquency (%)
TR
I ]

p—
=
F

L
I

fif &2 Site 1 2 3 4 5 8§ 7 8 1 Sum
a 0, 4526 0, 4375 0. 4437 0. 8799 0. 7324 Q. 4902 (., 4515 (. 6855 (). 4245
A 4. 1830 4. 4302 1. 3364 0. 0049 3. 4332 3. 3652 2. 6075 1,5433 2, B6T4
C 62.9123 78. 0708 81. 5902 108. 3396 80. 2830 18. 0211 75. 9565 68. 3805 76. 0739
R? 0, 6075 0. B101 0. 7547 0. 24355 0. 7395 0. 5391 (. 6994 N, 2844 07523
TR 40.1123.3 48.4425.1 51.64+26.0 103.2+17.9 56, 8127.6 33.5+15.6 56.1420.9 58 3+22.5 56,0418, 6

*TRIERHET 8 MM PEHFEBHEE(Y) TR represents average proportion of throughfall, %
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