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Variation characteristics of grape water surplus and
deficit in Guanzhong region under climate change

SONG Tianyuan, CHEN Dianyu, HU Xiaotao, WANG Wene, RU Chen, HE Xuexia
(Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas ,
Ministry of Education, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: To explore grape water surplus and deficit in the semi humid area of western Guanzhong, inter-an-
nual change feature of grapes during 1990-2019 was analyzed using Mann-Kendall trend test, sliding ¢—test and
Morlet wavelet analysis.Based on the crop water surplus deficit index ( CWSDI) , the water supplies in each month
and the whole growth period were analyzed to offer referential guidance for grape irrigation scientifically in
Guanzhong. According to the results, during the whole growth period, the major water demands of grapes unexpect-
edly changed in 2015 and then increased. The first main cycle of water demands change was 15 years. The water
demands of grape underwent first increase and then decrease during the whole growth stage. The difference of water
requirement of each hydrological year reached the maximum amount during the fruit expansion period. Drought was
likely to happen in different hydrological years, in which, June was exactly the season for the expansion of grape
fruits. However, CWSDI took on a decrease trend. Therefore, considering the reality, water contents of grapes
should be monitored to prevent harvest failure from water deficit.
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Table 1  Average rainfall in different hydrological years
N [
At TR T OReLs SERR R
Month Drv N ) Wel vear Average monthly
on Ty year ormal year el year ]‘d]nfdll
1 7.78 6.24 4.90 6.22
2 10.01 8.75 9.88 9.62
3 14.94 31.80 30.71 25.74
4 35.14 42.91 44.25 40.85
5 47.98 60.14 60.73 56.32
6 59.06 78.47 74.17 70.28
7 49.97 89.79 100.59 80.84
8 64.64 88.19 100.59 110.58
9 68.36 80.99 142.91 101.55
10 48.45 48.45 63.10 54.31
11 16.92 28.13 14.38 18.89
12 5.71 4.90 2.76 4.31
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Mann—Kendall trend test and sliding ¢—test of grape water requirement from 1990 to 2019
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Fig.2 Cycle analysis of grape water requirement from 1990 to 2019
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Table 2 Drought grade analysis during the growth stage of grape
H 1y FRIH4E Wet year SE7K A Normal year TF5A4E Dry year
Month ND LD MD SD ED ND LD MD SD ED ND LD MD SD ED

4 75.00 16.67 8.33 75.00 25.00 80.00 20.00

5 58.33 41.67 50.00 37.50 12.50 40.00 10.00  20.00 20.00 10.00

6 58.33 25.00 8.33 8.33 75.00 25.00 50.00 30.00 20.00

7 83.33 8.33 8.33 87.50 12.50 50.00 10.00  20.00 20.00

8 91.67 8.33 100.00 80.00 10.00 10.00

YE:ND LD MD 8D ED 5 5I#0RJ0 5 fe it R R R,

Note: ND, LD, MD and SD indicate no drought, light drought, moderate drought, severe drought and extreme drought, respectively.
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