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Discrimination of Vapour Sources of Dew in Sanjiang Plain by Stable Isotopic
Technique
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Abstract; This study aims to discuss the change of "0 and 8D values and discriminate different vapour sources of dew in paddy and
wetland. Rain, surface water of paddy and wetland as well as dew sample were collected in Sanjiang Plain during the growing season in
2009. By analysing the isotope composition of different kinds of water, the transformation among dew, surface water and rain was
studied. The contribution of different vapour sources of dew in each ecosystem was identified. The results demonstrated the 3'* O and
3D values of dew which effected by the different vapour sources of rain showed a V-shape curve from the late June to late August. The
5"*0 and 8D values reached the bottom in mid-July. The §"0 and 8D values of dew in wetland and paddy were —12. 1%o, —87. 4%o,
—12.0%0 and - 88.0%o, respectively. The values had a downward tendency in the beginning of the September again. Based on
isotopic mass conservation to partition quantitatively the contribution of different vapour sources of dew, the guttation and transpiration
from the plant accounted about 30% and the evaporation of surface water mixed with vapour in air accounted the other partition of paddy
dew in rainy season. As to wetland dew, the evaporation of surface water took the most partition. The 80 and 8D values of dew
exhibited the similar trend to the stable isotope in rain. Therefore, the stable isotope of dew is useful as a vapour resource of rain. The
difference of "0 and 8D values in surface layer water of wetland and paddy because of land use-cover change (LUCC) leaded to the
5" 0 and 3D values in wetland dew were higher than that in paddy dew. The research used stable isotope in discriminating the different
vapour sources of dew. It was significant to identify the process of dew condensation and analyse dew formation conditions.
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Fig. 1  Location of the experimental plot
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Fig.2 Seasonal variability of 8'%0 in dew of different communities in Sanjiang Plain in 2009
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Fig.3 Seasonal variability of 3D in different waters by type in Sanjiang Plain in 2009
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Table 1 ~ Summary of stable isotopic variability of waters by type in Sanjiang Plain in 2009
3D/ %o 3" 0/ %o v
-72.1+8.6 -78.6 -57.8 -9.3+1.0 -10.3 -7.8 5
-70.1+11.9 -87.4 -48.8 -9.5+1.6 -12.1 -6.2 22
-73.7+10.5 -88.0 -61.7 -10.0+1.6 -12.0 -7.8 9
-66.9+7.6 -79.4 -52.7 -9.4+1.6 -11.4 -6.5 8
-83.0+6.8 -90.5 -70.8 -11.9+1.6 -13.4 -8.6 7
2 "0 D
Table 2 Stable isotopic composition of dew and its water sources in paddy
3D/ %o 3" 0/ %0 3D/ %o 3" 0/ %o 3D/ %o 3" 0/%o
7 12 -65.6 -8.9 -72.0 -10.5 -62.7 -7.8
7 18 -83.9 -11.8 -69.3 -8.9 -88.8 -12.8
7 20 -88.0 -12.0 -67.1 -8.6 -90.5 -13.4
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Fig.4  Breeze rose diagram from June to September in 2009 in the Sanjiang Plain
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