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mm B 5 cm A= 15 em Bk 09 LIE R L KT T F S5 R 1.48%F 2.10%, 5.21%F= 5.72%, 7.55%%= 7.85%; %
FHEERGMBLIELREFETNLHEE[HERTEEH TH, EFHPRXT P LELSKETHEMLLER 1-2 )
B, EORTALA, EE®EE0~40mm-h?, 23EAKEHE L 30cm THMEEM K, 5Scm, 15cm F= 30 cm
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Lateral water flow and volumetric water content with rainfall for soils

in a suburban Quercus acutissima forest in Nanjing
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(College of Forest Resources and Environment, Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

Abstract: Infiltration in forest which is not well understand till now may be quite different from that on the
bare land. In order to study water conservation mechanisms and soil water infiltration law for a forest, an
ECH,0 soil moisture content detection system was used to measure the volumetric soil water content (VSWC)
at six soil depths: 5, 15, 30, 40, 60, and 100 cm, for a Quercus acutissima forest in the suburbs of Nanjing,
China. VSWC with light, moderate, and heavy rainfall conditions was analyzed along with the VSWC curves of
different soil depths. Also, the response of the VSWC increasing rate and its peak value as well as the peak
value time to rainfall were analyzed. The response curve of lateral flow to precipitation intensity at each soil

depth level between 0—100 ¢m was studied and the affect for the law of lateral flow on variation of VSWC at
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each soil depth was determined. Results showed that the VSWC at 5 em and 15 c¢m levels changed syn-
chronously with rainfall, at rainfall of 6.8 mm, 11.8 mm, 36.8 mm whose variation of VSWC are 1.48% and
2.10%, 5.21% and 5.72%, 7.55% and 7.85% respectively. And as the soil level deepened, the changing syn-
chronicity between the VSWC and rainfall declined gradually because peak VSWC was 1-2 h lateral at middle
rainfall to storm while showing no change at small rainfall. At a rainfall intensity of 0-4.0 mm-h™ the varying
amplitude for VSWC increased from the surface to 30 c¢m soil depth, with the variation of VSWC at 5 ¢m, 10
cm, 30 cm soil depth being 1.48%, 2.10%, 2.90% respectively; at 12.0-30.0 mm -h™" varying amplitude for
VSWC decreased from the surface to 60 cm soil depth, whose variation of VSWC are 8.01%, 7.85%, 6.39%,
5.96%, 2.63% respectively, but greatly increased at 100 cm soil depth, that is 8.97%. For selected 3 precipi-
tation events of 6.8 mm, 16.2 mm, 36.0 mm, from 2011 to 2012, when rainfall intensity was less than 60 mm -
h™, the precipitation needed to increase soil water content during precipitation was much higher than actual
rainfall without any happening of surface runoff , of which the biggest lateral water flow was 2.1 mm-h, 2.4
mm-h™ and 28.7 mm-h™" respectively. Thus, a phenomena of non-saturated water infiltration in forest soil oc-
curred. [Ch, 6 fig. 1 tab. 19 ref. ]
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Figure 1 Response of VSWC at 6 depths to rainfall intensity on the day 26th, Oct., 2012 for a small rainfall event
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Figure 2 Response of VSWC at 6 depths to rainfall intensity on the day 29th, Aug., 2012 for middle rainfall event
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Figure 3 Rsponse of VSWC at 6 depths to rainfall intensity on the day 21st , Aug., 2012 for storm rainfall event
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Figure 4 Response of lateral flow at 6 depths to rainfall intensity on the day 26th, Oct., 2012 for small rainfall event
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Figure 5 Response of lateral flow at 6 depths to rainfall intensity on the day 29th, Aug., 2012 for middle rainfall event
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Figure 6  Response of lateral flow at 6 depths to rainfall intensity on the day 21st , Aug., 2012 for storm rainfall event
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