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Effects of the pattern of agricultural shelterbelt network on evapotranspiration of oases in
arid region: A case study from Sangong River basin in Xinjiang. SUN Hao'”’, LIU Li-
juan'?, LI Xiao-yu'?* | ZHANG Zhen-yu'"’ (' State Key Laboratory of Desert and Oasis Ecolo-
gy, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumqi 830011,
China; * School of Forestry and Bio-technology, Zhejiang A&F University, Hangzhou 311300,
China ; * University of Chinese Academy of Sciences, Beijing 100049, China).

Abstract ; As the most sensitive component of water expenditure of farmland in arid region, evap-
otranspiration is a key component of water and energy balance in oasis ecosystems. Shelterbelt is
an important ecological barrier to oasis farmland in arid region, with undeniable impacts on evap-
otranspiration of oasis farmland. In this study, the impacts of distribution patterns of farmland
shelterbelts on oasis evapotranspiration were studied in the typical watershed of the north slope of
the Tianshan Mountains in Xinjiang. The results showed that the shelterbelts can not only effec-
tively reduce the evapotranspiration of oasis farmland, but also maintain the relatively stable
evapotranspiration at a relatively low level at a certain extent. For the pattern function of the shel-
terbelts, there was a significant and negative correlation between the ratio of belt to patch and the
evapotranspiration of shelterbelts ( P<0.01), the ring degree and farmland evapotranspiration
were negatively correlated (P<0.05) , while the connectivity had no significant effects on evapo-
transpiration ( P>0.05) , indicating that the distribution density of shelterbelts and the degree of
formation of shelterbelt network structure had significant effects on farmland evapotranspiration,
whereas the connectivity of the shelterbelt network with basic grid shape had no effect on evapo-
transpiration. Our results suggest that studying the impact of shelterbelt pattern on evapotranspira-
tion at the landscape level would be helpful for the planning and management of farmland shelter-

belts.
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Fig.1 Location of the Sangong River basin
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Table 1 Crop phenology in the Sangong River basin
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Table 2 Grade of evaluation indicator
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Fig.2 Spatial distribution of farmland shelterbelts (a) and main crops (b) in the Sangong River basin
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Fig.3 Grades of farmland shelterbelt spatial arrangement
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Fig.4 Daily ET of 25 May (a), 26 June (b) and 12 July (c) in the Sangong River basin based on SEBAL model
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Table 4 Comparison of SEBAL model estimation and

measured data

H I SCHE Lk 5 ET1 I SCHE Wk 2 ET2
SOHEE SN MR R SSE MIxRRZE
(mm) (mm) (%) (mm) (mm) (%)

5H25H 4.97 5.17 3.87 1.03 0.97 6.18

6 H26H 4.56 4.71 3.18 3.44 3.42 0.6

TH12H 2.83 3.07 7.82 4.17 3.95 5.6
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Fig.5 Solar radiation (a), wind speed (b), evapotranspiration (c) and the daily variation of ET in September (d)

between ET1 and ET2
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Fig.6 Grid-based pattern of evapotranspiration in three different periods ( May 25, June 26 and July 12) of sunflower, wa-

termelon and winter wheat
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Table 5 Correlation coefficients between ET of farmlands and indexes of shelterbelt networks
il H %8 IR ZINE
5H25H 6 H26H 7H12H 5H25H 6 H26H 7H12H 5H25H 6 H26H TH12H
HBE L -0.344" " -0.727" " -0.633" " -0.167" " -0.660 * * -0.583" " -0.256 " -0.458" " -0.580" "
HELLEE -0.072 -0.195" -0.130 -0.075 -0.160 " -0.159 " -0.061 -0.140 -0.130
R -0.269 * -0.535" -0.411* -0.175* -0.478* " -0.428" -0.187 -0.340 " -0.485" "

* ,P<0.05, * * ,P<0.01,
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