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Effects of Precipitation on Characteristics of Deuterium Isotope in
Soil Water in a Monsoon Evergreen Broad-1l.eaved Forest in
Dinghushan National Nature Reserve
Gao Deqgiang Xu Qing Zhang Beibei Chen Jie Liu Shirong
( Institute of Forest Ecology Environment and Protection CAF  Beijing 100091)
Abstract: [Objective] In order to provide scientific evidences for understanding the process of water cycle of forest

ecosystem and managing regional water resources under the varying precipitation pattern in Dinghushan National Nature
Reserve in the south subtropical zone of China. [Method] In this study the 6D of soil water and the potential water
sources including precipitation and shallow underground water were analyzed to determine the source of soil water and the
distribution of different intensity precipitation in the soil profile of the monsoon evergreen broad leaved forest in
Dinghushan National Nature Reserve using deuterium isotope technique. The contribution of precipitation in each layer of
the soil profile was calculated by binary linear mixed model. [Result] The soil water 6D was found between those 8§D
values of precipitation and shallow underground water indicating that precipitation and shallow underground water were
the sources of soil water in the monsoon evergreen broad — leaved forest in Dinghushan National Nature Reserve. After a
5 — day small rainfall (9.8 mm) the contribution rate to surface soil layer (0 — 10 cm) was the highest (31.2% -
44.6%)  followed by the layer of 10 =40 cm (24.2% -32.0%) and the soil layer of 40 —80 cm (8.3% -15.7%)

and the soil layer of 80 — 100 c¢cm was the lowest close to zero. With a moderate rainfall event of 20. 0 mm the
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contribution rate to surface soil (0 — 10 ¢cm) was the highest ( 63.3% -78.9%)
40 cm (46.9% —74.0%) and the layer of 40 —80 cm (37.9% -63.0%)
lowest (35.8% —47.5%) . The precipitation infiltrated the deep soil ( >80 c¢m) and the contribution to the soil layer of

followed by the soil layer of 10 —
and the soil layer of 80 — 100 c¢cm was the

80 — 100 ¢cm under heavy rainfall ( >30 mm) was 94. 1% during the same day either in the wet season or in the dry
season. [Conclusion] The results showed that 8D of surface soil water (0 — 10 cm) was mainly controlled by rainfall §D.
The faster the precipitation moving from the soil surface to the deep soil the more obvious the effect of soil §D on the
depth of 80 — 100 cm and the greater the rain contribution to the soil water at all levels with increasing the precipitation
intensity. Deep soil water (80 — 100 ¢cm) 8D value was basically kept stable under the small rainfall event of <20 mm.
The results illustrated that vegetation structure of the monsoon evergreen broad — leaved forest in. Dinghushan National
Nature Reserve played an significant role in regulation of the precipitation infiltration in the soil profile.
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Fig.1 Temporal changes of 6D values of soil water at different depths over the sampling period
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Fig.2 Temporal changes of the contribution of precipitation to soil water at various soil layers over the sampling period
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Tab. 1 Effects of soil layer rain event and day of rain on the stable isotope rate

(6D) of soil water and the rain contribution to soil water in monsoon evergreen broad-eaved forest in

Dinghushan National Nature Reserve

Ttem df 8D values of :23 water The rain contribution to soil water

SSE F Sig. SSE F Sig.
Soil layer 3 3 937.00 211.02 0.0  31569.84  452.01 0.01
Rain event 3 62304.23  3339.46 0.01  76458.30  1094.72 0.01
Day 4 3 166. 84 127.30 0.0  11587.14 124.43 0.01
x Soil layer x rainevent 9 3 076.01 54.96 0.01 1794. 28 8. 56 0.01
x Soil layer x day 12 203. 15 2.72 0.01 789. 90 2.83 0.01
x Rain event x day 12 2 885.52 38.67 0.0  5248.08 18.79 0.01
X * 36 392. 13 .75 >0.01 1 235.37 1.47 >0. 01

Soil layer X rain event x day
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