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Abstract: Using field data from the eddy-covariance (EC) fluxtower for long-term observation, we investi-
gated the magnitudes and changes of water vapor flux (WVF) in rubber plantations in Danzhou, Hainan
during 2017—2018. The objectives were to analyze the responses of WVF to environmental factors,and to
explore the dynamic process of evapotranspiration (ET). According to precipitation and ET, we explored
the water budget and water utilization capacity of the ecosystem of rubber plantations. The results showed
that 1) the WVF of rubber plantation ecosystem was basically positive in 2017 —2018,and the water was

transmitted to the atmosphere through the rubber plantations, manifested as water vapor sources. The
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characteristics of daily WVF variation curve was a single-peak,reaching the maximum value between 11:00
and 14:00. The WVF in the daytime in rainy season was about three times that in the dry season,and at
night remained stable and close to 0 in the whole year. It also presented a seasonal variation: (May to Octo-
ber>(January to April>>November to December. 2) The annual precipitations in 2017 and 2018 were
1687.6 and 2 264. 7 mm, while the annual evapotranspirations were 962. 24 and 1 209. 29 mm, which
accounted for 57.02% and 53. 40% of the rainfall,respectively. In dry season,evapotranspiration was about
twice as much as the rainfall,and in the rainy season, the monthly rainfall was usually much more than
evapotranspiration. The maximum precipitation and evapotranspiration both occurred in the rainy season.
3) The environmental factors influencing WVF were net radiation,temperature, saturation vapor pressure,
wind speed,soil heat flux and soil volumetric moisture content. The most significant factors were the net
radiation and the air temperature. The WVF showed a significant positive correlation with the net radiation
(R,) ,and the WVF also showed a significant positive correlation with the atmospheric temperature (T,).
4) The evapotranspiration of rubber plantations in Danzhou was slightly higher than that of tropical rain
forest,but the evapotranspiration rate was normal and was not the main factor leading to water shortage in
the rubber planting area.
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Fig. 1 Mean diurnal dynamics of water vapor flux in rubber plantation ecosystem in different seasons during 2017—2018
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Table 1 The maximum,minimum and mean values of monthly water vapor flux in 2017—2018

At e ijﬁ,{%s,l) RkfummE iﬂ‘fs,l) oM .Tffi,l)
1H 0.050 3 14:15 —0.006 4 19:45 0.007 8
2 A 0.047 1 13:15 —0.007 6 01:15 0.004 2
3 A 0.068 8 12:15 —0.005 9 00:15 0.009 5
4 H 0.052 5 13:15 —0.002 2 21:15 0.014 3
5H 0.117°5 10:45 0.002 9 21:15 0.025 9
6 H 0.156 9 12:15 0.002 3 20:15 0.039 6
H 0.159 3 12:45 —0.000 8 06:45 0.042 7
8 H 0.148 5 12:45 —0.000 2 01:15 0.034 9
9 A 0.113 6 13:15 0.002 7 20:45 0.026 9
10 H 0.069 3 12:45 —0.007 7 20:45 0.019 0
11 H 0.046 10:15 —0.001 8 19:45 0.010 0
12 H 0.030 2 13:15 —0.0017 04:45 0.008 2
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Fig. 2 Monthly dynamics of precipitation and evapotranspiration in 2017 —2018
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Table 2 The precipitation and evapotranspiration of different seasons in 2017—2018
£ I8 7
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S 5—7 674.9 39.99 390. 14 40. 55
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11—12 22.7 1.0 54. 63 4.52
2= 5—7 1117.5 49. 34 539.68 44.63
8—10 843.6 37.25 425. 84 35.21
2018 &4 2 264.7 100 1 209. 29 100
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Table 3 The partial correlation analysis results of water vapor flux and environmental factors in different seasons
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