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Fig-1 Changes of reference crop evapotranspiration ( ET0) precipitation (R) and

crop water deficit index ( CWDI) of winter wheat in Longdong
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Table 1 Variations of drought frequency at different growth stages of winter wheat in 15 stations of Longdong

10 3 Oct- 11 A Nov- 12 A Dec- 1A Jan- 2 H Feb-
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Drought Stat‘i ‘o‘n Early Mid- Late Early Mid- Late Early Mid- Late Early Mid- Late Early Mid-
fegree iy g
Seedling Winter

& Huanxian 57.9 641  69.2  87.2 8.7 744  71.8  51.3  43.6  47.5  47.5  45.0  50.0  65.0

PRI Qingeheng 57.9 51.3  51.3 7.4  71.8  6L.5  59.0  69.2  66.7  50.0 47.5  45.0  47.5  62.5

¥ Jingning 50.0  48.7 641  87.2 949  89.7 8.6 8.1 76.9  55.0 57.5  55.0  80.0  90.0

71 Kongtong 55.3  48.7  56.4  79.5 8.7 8.6 7.8  69.2 8.1 57.5 625 625  67.5  77.5

JEHR Zhuanglang 4.7 564  53.8 821 8.7 8.7 8.1 8.1 7.4 575 57.5  60.0  70.0  90.0

_, VI Xifeng 57.9 513 51.3 769  79.5 718  66.7  69.2 7.8 625 625  50.0  55.0  70.0

ﬁlj RE Lingai 50.0 43.6 3.9 641 76,9  59.0 615  69.2  64.1 42,5  45.0  40.0  55.0  62.5

ST;:;“ B Zhenyuan 60.5 51.3 6.5  79.5 8.1 8.1 7.8  69.2  66.7  47.5  40.0  42.5  52.5  60.0

light 1] Jingchuan 55.3  46.2  46.2  79.5  79.5  69.2  69.2  74.4  69.2 42,5 52,5  47.5  40.0  55.0

gt 52 Huating 52.6 4.0  46.2  69.2 8.1 769 615  64.1  66.7  50.0  55.0  52.5  62.5  70.0

£40% Chongsin 50.0  51.3  41.0  69.2 8.6 744 641  69.2 641 425  50.0  40.0  47.5  65.0

43 Huachi 63.2 59.0 56.4 79.5 81.6 66.7 74.4 71.8 59.0 52.5 47.5 35.0 52.5 67.5

27K Heshui 57.9  43.6  53.8  66.7 744 641 641  71.8  59.0  60.0  52.5  47.5  47.5  57.5

IEF Zhengning 47.4  51.3 46,2 7.8 846  69.2 641  74.4  69.2  50.0  37.5  40.0  57.5  60.0

5 5. Ningsian 47.4  51.3  46.2  6L.5  79.5  74.4 641  66.7 59.0  47.5  40.0  42.5  42.5  57.5

#H Huanxian 42,1 41.0  53.8  25.6  35.9  12.8 7.7 12.8 2.6 2.5 5.0 10.0  17.5 12,5

PEH Qingeheng 47.4 385 3.9 231 282 205 231 17.9  15.4 5.0 0.0 150  10.0  12.5

#5° Jingning 36.8  33.3  43.6  25.6  43.6 359  28.2 385  23.1 17.5 10,0 12.5 225 45.0

UESUR Kongtong 42.1  30.8 4.0 35.9 410  30.8  30.8 231  15.4 15.0 5.0 12.5 12,5 20.0

JEIR Zhuanglang 28.9  28.2 3.8 256 3.9 231  30.8 2.6 15.4 7.5 25.0  20.0 2.5 20.0

T Xifeng 47.4  30.8  33.3 154 205  15.4 20.5  23.1 7.7 7.5 5.0 12.5 5.0 12.5

ilj A& Lingtai 34.2 30.8  15.4 12.8  12.8 2.6 12.8  10.3  12.8 5.0 7.5 5.0 10.0 12,5

ST;:T B Zhenyuan 47.4  30.8  33.3  30.8 35.9 2.6  20.5 28.2 12,8  10.0  10.0 7.5 5.0 5.0

heavy 321 Jingchuan 42.1  30.8  25.6 7.9 17.9 7.7 12.8  20.5 7.7 7.5 7.5 2.5 2.5 10.0

drought B2 Huating 23.7  25.6  28.2  23.1 25.6  12.8  10.3  17.9 7.7 0.0  15.0  10.0 5.0 2.5

2213 Chongxin 39.5  25.6 17.9 205  23.1 15.4 7.9 17.9  10.3 2.5 0.0 7.5 7.5 12.5

A4t Huachi 2.1 385  43.6  28.2  28.2  23.1 205 231 20.5 5.0 7.5 15.0 7.5 15.0

£ 7K Heshui 4.7 2.6 385  23.1 25.6  20.5  23.1 205  12.8  10.0 2.5 7.5 5.0 10.0

1EF* Zhengning 42.1 333 333 154 2.5 154 205  12.8 7.7 5.0 2.5 5.0 7.5 7.5

T8 Ningxian 39.5 25.6 28.2 15.4 12.8 5.1 17.9 7.7 5.1 5.0 5.0 5.0 7.5 7.5
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green mse’ Jointing  Booting Ear  Flowering Milky Mature
P Huanxian 725 70,0 8.0 925  95.0 925 9.0  97.5 925  95.0  92.5  95.0  82.5  77.5
PRIR Qingeheng 72.5 625 725 825 8.0 8.5 9.0 950  97.5 100.0  97.5  77.5  82.5  80.0
#5 Jingning 8.5  90.0  95.0 9.0 100.0  97.5  100.0  100.0  97.5  95.0  97.5  82.5  72.5  67.5
i Kongtong 8.0 8.0 950 925 9.5 950 975  95.0 925  97.5  100.0  72.5  70.0  60.0
FEVR Zhuanglang 9.0 8.5 925 925 95.0 8.5 9.5 925 925 975  95.0  80.0  75.0  57.5
. P Xifeng 6.0 65.0  87.5  90.0  87.5  92.5  95.0  97.5  95.0  95.0  95.0  70.0  75.0  62.5
ﬁi FE Lingai 6.0  70.0 77.5 8.5 775 9.0 9.0 9.0 8.5 9.5  92.5 62.5 65.0 57.5
ST}VIZ:T HJE Zhenyuan 725  70.0  90.0 8.5  90.0 9.0  95.0  97.5  92.5  97.5  95.0  75.0  75.0  65.0
light 1] Jingchuan 65.0  72.5 &7.5  &.5 9.0  92.5  100.0 97.5 925  95.0  95.0  77.5 8.5  717.5
drought 15725 Huating 57.5  60.0 825  80.0 8.0 8.0  90.0 8.0  8§.5  95.0 925  57.5  65.0  60.0
£4(% Chongin 65.0 725  90.0 925 925 925  97.5 8.5 925  95.0  100.0 100.0 825  70.0
3t Huachi 775 625 72,5  85.0  90.0  90.0  92.5  95.0  90.0  95.0  97.5  90.0  80.0  80.0
£ 7K Heshui 5.0 575 72.5 875 8.0 8.0 8.5  95.0  97.5  100.0  100.0  67.5  72.5  62.5
TEF* Zhengning 65.0 725 8.0 925 8.5 925 9.0 9.0 95.0 97.5  97.5 825 7.5  60.0
5 B Ningian 50.0 575  75.0 8.0 8.0 8.5  92.5  90.0  97.5  95.0  97.5 725  75.0  70.0
FFE Huanxian 2.0 225 22,5 30,0  35.0 425  60.0  60.0  50.0  67.5  67.5  75.0  70.0  37.5
PRI Qingeheng 17.5 100 17.5  35.0  42.5 425 625  60.0  67.5  75.0  70.0  65.0  70.0  25.0
#T Jingning 45.0  47.5 52,5  60.0 525  60.0  67.5  60.0  55.0  67.5  60.0  55.0  60.0 7.5
217 Kongtong 20.0 225  40.0  52.5  57.5  45.0  57.5  60.0  45.0  60.0  50.0  50.0  52.5  12.5
TR Zhuanglang 25.0 275 375 425 525 35.0  45.0  47.5 425 60.0  50.0  55.0  42.5 7.5
il Xifeng 12,5 175 15.0  35.0  45.0  40.0  52.5  52.5  52.5  67.5  62.5  57.5  60.0  22.5
ﬁ% RE Lingtai 12,5 175 175 325  25.0 225  30.0 37.5  37.5 475  50.0  40.0  47.5 7.5
Sf;:;” B Zhenyuan 7.5 15.0 22,5  47.5  45.0  45.0  52.5  60.0  50.0  57.5  55.0  55.0  62.5  30.0
heavy % 1] Jingchuan 15.0  10.0 225  30.0 37.5 20.5 425  45.0  47.5  55.0  57.5  62.5 725  15.0
droogh 2% Huating 5.0 0.0 10.0 275  27.5  30.0 325 42,5  40.0 525  47.5  37.5  50.0 5.0
24 Chongsin 17.5 225 250 45.0  37.5  35.0  45.0  50.0  42.5  55.0  50.0  67.5  67.5  17.5
3 Huachi 12,5 125 15.0 32,5  35.0 42,5  55.0  60.0  65.0  67.5  67.5  70.0  65.0  25.0
47K Heshui 5.0 2.5 10.0 20,0 425 425 525 52,5  50.0  60.0 625  50.0 57.5  15.0
ET* Zhenging 7.5 0.0 20,0 225  35.0  40.0  47.5  47.5  47.5  55.0  57.5  60.0  52.5 7.5
52 Ninggian 7.5 2.5 12.5 175  17.5  35.0 425 42,5  47.5  60.0 625 525  60.0 12,5
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Fig-2 Spatial distribution of average frequency of drought which is serious than severe drought during the

main| growth, stages. of wintey wheat in Longdang
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Fig-3 The annual changes of CWDI of winterwheat in representative

stations of different climatic areas in Longdong
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Fig-4 The threeyear sliding curve of CWD! anomalies of winterwheat in representative

stations of different climatic areas in Longdong
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Study on characteristics of winter wheat water deficit in
Longdong of Gansu Province

YANG Xiaoli""*, WANG Lina”
(1. Key Laboratory of Arid Climatic Change and Reducing Disaster of Gansu Province, Key Open Laboratory of Arid Change
and Disaster Reduction of CMA, Institute of Arid Meteorology s China Meteorological Administration, Lanzhou,
Gansu 730020, China; 2- Pingliang Meteorological Bureaw, Pingliang, Gansu 744000, China)

Abstract . Using the meteorological data of 15 stations in Longdong area, the reference crop evapotranspiration
(ETo) s crop water requirement of main crops ( ET.) and crop water deficit index ( CWDI) of each station were calcu~
lated - The temporal and spatial distribution characteristics of winterwheat water deficit at different growth stages in Long~
dong area were studied to provide science gist for mastering law of drought and making rational distribution to avoid disad-
vantages in agricultural production- The results indicated that the drought especially severe drought occurred frequently in
the growth period of winter wheat in Longdong area- The drought frequency was higher in vegetative growth stage while
lower in reproductive growth stage- In space, drought occurred with the highest frequency in north Longdong followed by
west and north middle parts, and the lowest area located in south and east parts- In annual changes, the CWDI of winter
wheat in critical period of water fluctuated with a slight increase in recent 40 years generally: and increased obviously in
the years after 2005.

Keywords ; winter wheat ; water deficit ; drought frequency ; Longdong



