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Hydrological characteristics of Vernicia fordii canopy in red soil region of mid-
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Abstract Rainfall redistribution is an important hydrological process in forest ecosystems. The partitioning of gross rainfall
into throughfall stemflow and interception in the Vernicia fordii forest was studied from July 2004 to September 2005 at the
Ecological Benefit Monitoring Station of the Yangtze River Protection Forest in Cili County Hunan Province. During the
measurement period throughfall stemflow and interception expressed percentage of gross rainfall in the V. fordii forest were
75.6% +8.6% 3.6% +1.1% and 20.8% =9.1% respectively. Rainfall redistribution in V. fordit was closely related

with rainfall depth or rainfall intensity. As rainfall increased throughfall stemflow and interception mm increased.
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5 Vernicia fordii 1741

However stemflow and interception stabilized at the larger rainfall depth. As rainfall intensity increased throughfall
percentage % increased while stemflow percentage % and interception percentage %  decreased. Differences in
throughfall %  were significant among different rainfall classes. However no significant difference was found in stemflow
between different rainfall classes. Water input below the canopy had clearly spatial heterogeneity. Throughfall differed
significantly p <0.05 among different sampling sites and throughfall percentage close to the tree was significantly lower
than those under the peripheral part. The spatial variation in throughfall i.e. CV of throughfall percentage decreased
with increasing rainfall depth or rainfall intensity. Stemflow in V. fordii can obviously concentrate water into a small area
around the tree trunk which was 20 —70 times higher than rainfall depth during the same period. With increasing rainfall

the funneling ratio FR showed the tendency of a first increase and consequent decrease. Stemflow amount cm’ mm ™'

in V. fordii showed significantly positive correlation with structural characteristics of the forest such as diameter at breast
height tree height and crown area. No significant correlation was found between stemflow and height from the base to the

first branch.

Key Words rainfall redistribution throughfall stemflow forest hydrology funneling ratio red soil region
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Fig.1 Distribution of diameter at breast height DBH and tree height H in the V. fordii forest
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Fig.2 Scatter for throughfall mm and throughfall percentage %  against rainfall depth or rainfall intensity
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Fig.3  Scatter for stemflow mm and stemflow percentage % against rainfall depth or rainfall intensity
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Table 1 Throughfall percentage % at different stem distances in
the V. fordii forest
3
cm mm Distances Mean
mm CI‘I]'3 mm -1 cm % Std CV
2 0 ~60 61.0b 14.1 23.1
60 ~120 65.4a 5.5 8.4
p <0.01
=120 68.7a 7.7 11.2
p> 0.05 Different letters following
2.3 means in columns denote significant differences p <0.05
mm % p <0.05
4 A
20.0% 4 B
2.4
75.6% +8.6% 3.600 £1. 1% 20. 8% =
9.1% 3
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Fig.4 Scatter for interception mm and interception percentage %  against rainfall depth or rainfall intensity
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Table 2  Correlation between stemflow volume per mm of rainfall
per stem and tree characteristics
311 Crown area
Ttem DBH ) HBB
12 m
Correlation Coefficient 0.92677 0.7637 0.719 0.116
Sig.  2-tailed 0.001  0.001 0.004 0.707
T N 14 14 14 14
HBB Height between the base and first branch #
Correlation is significant at the 0. 01 level
>80. 0mm
3.5mm >120. Omm 30. Omm 3 A 4 A
461317
3
Table 3 Rainfall redistribution of different rainfall ranges in the V. fordii forest
Throughfall Stemflow Interception
Rainfall ranges mm % Std % Std % Sid
<10.0 56.7b 8.8 3.4 1.0 39.9a 8.9
10.0 ~25.0 71.5bc 18.1 3.7 1.2 24. 8ac 18.8
25.0~50.0 72. 6ac 7.8 5.2 1.0 22.2be 7.7
50.0 ~100.0 75.5ac 6.4 3.5 1.0 21.0be 7.1
=100.0 78. 6ac 2.1 3.0 1.1 18.4bc 2.9

For each bar means with the same letter are not significantly different at p <0.05
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Fig.5 Scatter for CV of throughfall percentage against rainfall depth or rainfall intensity
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