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Modeling analysis on sensitive factors of water consumption for
mature jujube tree under daily scale in arid area

WEI Guang-hui, MA Liang, MA Ying-jie, DONG Xin-guang
( School of Water Resources and Civil Engineering , Xinjiang Agricultural University , Urumgi, Xinjiang 830052, China)

Abstract: Taking the mature jujube tree in Akesu, Xinjiang as the research object, the average daily temperature
(x,), relative humidity( x,) , wind speed( x3) , solar radiation( x4) , atmospheric pressure( ¥5), soil moisture content in
0~ 100 cm(xg) and soil temperature in 0 ~ 20 cm(x7) as the model influnce factors, has established the water con-
sumption forecast model by using the PLSR method. On the basis of default factor method, has analyzed the sensitivity of
water comsuption to each factor, furthermore using the gray relational analysis method to test and verify. The results
showed that: The PLSR model had rather high accuracy( correlation coefficient r = 0.9789), not only quantitative fore-
cast the water consumption of jujube tree (average relative error was 6.4% ), but also explain the impact of each factor
on water consumption through mechanism. The three factors as solar radiation, soil moisture and temperature were the
most sensitive factors on water consumption of jujube (sensitivity index were 3.24, 2.18 and 2.09, respectively) . Based
on the default factor method, has sequenced the sensitive factors as (x4 > x; > 6 > x3 > 57> x5 > x5) almost agreement
with the calculated results by the grey relational analysis as( x4 > % > x> x3 > x7 > x5 > x,) , especially the main in-
fluence factors were completely consistent.

Keywords: jujube tree; water consumption; temperature; soil moisture; solar radiation; PLSR; grey relational

analysis; arid area
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Fig.1 Change of water consumption of jujube tree
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Table 1  The prediction effect test for the PLSR model
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(M-d) Growth period Measured values Simulation value Relative error value
06 - 06 3.39 3.12 8.04
06 - 07 3.65 3.41 6.65
06 - 08 TEH Florescence 4.60 4.45 3.36
06 - 09 3.75 3.86 2.97
06 - 10 3.66 4.01 9.51
07 -09 5.34 5.80 8.60
07-10 4.40 4.64 5.51
07-11 4.58 4.93 7.64
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07-13 5.32 5.04 5.31
07-14 Fruit il;:; gnijmj;%qpeﬁo q 4.80 5.05 5.11
07-15 5.75 6.37 10.82
07-16 5.42 5.10 5.83
07-17 4.84 5.18 7.08
07-18 5.51 5.31 3.66
07-19 4.76 4.53 4.74
EHIE Average 4.68 4.72 6.40
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Fig.2  Comparison of observed value with simulated value of water consumption
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