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Soil moisture changes in a poplar forest and their relationship to

meteorological factors in the Hongze Lake Wetland
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Abstract: With storage irrigation and normal diversion of water from south to north, water level fluctuations in
Hongze Lake have had a profound impact on soil moisture and the growth of wetland vegetation. To provide a
theoretical basis for water management along with scientific management and protection of the poplar forest in
Hongze Lake Wetland, spatial and temporal variations of soil moisture on a wetland system of poplar and their
correlation with meteorological factors were analyzed using the system of eddy covariance and soil moisture
monitoring. Results showed that over a year in the Hongze Lake Wetland the change of soil moisture in the
poplar plantation could be divided into a stable period (October—February: 31.36%-36.07%), a consuming pe-
riod (March—April: 36.64%-37.46% ), an accumulating period (May—July: 39.22%-53.92% ), and a subsiding
period  (August—September: 40.38%-32.92% ). The diurnal variation of soil moisture in spring, summer, and

winter exhibited mono-peak curves; whereas, two-peak curves occurred in autumn. Also, soil moisture increased
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with an increasing soil depth (0—40 c¢m). In addition, soil moisture in the poplar plantation was highly signifi-
cant (P<<0.01) and positively correlated with daily precipitation (r = 0.203-0.378), daily mean air tempera-
ture (r = 0.462-0.549), daily average relative humidity (r = 0.397-0.510), and daily mean soil temperature (r =
0.549-0.862); it was also highly significant (P<<0.01) and negatively correlated with daily mean sensible heat
flux (r = =0.238—-0.482) and average wind speed (r = —0.293—-0.430). Among these variables, the most ob-
vious effect on soil moisture was with daily mean soil temperature (contributing 10.73%—-57.97% to soil mois-
ture) and daily average relative humidity (contributing 18.62%-25.12%. Based on the above analysis, an ad-
vice when we plant poplar using the method of ditching and ridging is put forward. [ Ch, 4 fig. 2 tab. 37
ref. |
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Figure 1 Sketch map of study area
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Figure 3 Diurnal variation of soil moisture content in typical month
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Table 1 Correlation between poplar forest soil moisture and meteorological factors at different soil layer in Hongze Lake Wetland
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Table 2 Stepwise regression analysis between poplar forest soil moisture and meteorological factors at different soil layer in Hongze Lake
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