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Fig.1 The relationship between winter wheat yield and

accumulated absolute value of negative temperature
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Fig.2 The relationship between winter wheat yield

and precipitation from October to November
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Fig.3 The relationship between winter wheat yield

and precipitation in April
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Fig.4 The relationship between winter wheat yield
and precipitation days of May
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Table 1 Weather resources index of winter wheat in Shaanxi Province

M EH K Most suitable area

— i FH X Suitable area

AIEHEX Unsuitable area

- 400C g 2t, 5 - 50C
60 mm< Ryg..; <130 mm
30 mm< Ry <92 mm

7d<Ns<ldd

-500C < X, < -400C, ~-50C < X¢,<0C
40 mme Ry 1y <60 mm, 130 mm< Ryp. ;) <140 mm
20 mms Ry <30 mm, 92 mm < Ry 100 mm
6dc N, <7d, 14d< N,<154d

2t - 500C
Ryp.y > 140 mm, Ry, <40 mm
R¢>100 mm, R, <20 mm
Ny>15d, N,<6d
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Table 2 Spatial model of climate division factors

ENE 7 SHEAKETFEARY RHXRM
Caleulating Spatial model of climate division factor Multiple correlation F a
factor P ol of clims ac coefficient
P 70 # 4R 19705 Y = 2347.452 - 0. 194 + 12.442¢ -~ 108.034 0.956 222.032 0.0t
North of Qinling 80 18 19808 Y = 3677.581 - 1.5714 - 100.582p ~ 0.233h 0.979 477.549  0.01
5 Mountains 90 LG After 19908 ¥ = 3522.728 - 4.5644 - 86.925¢ — 0. 1944 0.974 391.151  0.01
7
= an -9, -20. - 0.093h . . .
P 70 4 19708 Y = 1723.322 - 9.238) - 20.944¢p - 0.093 0.897 33.007 0.01
South of Qinling 80 418 1980s Y = 1596.772 - 8.8974 - 18.156¢ - 0.086h 0.867 24.253  0.01
Mountaine g =R IS After 1990s ¥ = 1334.311 = 6.959A - 16.83 — 0.064% 0.854 20,487 0.01
£t 70 E1% 1970s Y = 390.099 + 2.5051 - 16.952¢ + 0.008% 0.884 75.380 0.01
North of Qinling 80 41X 1980s Y = - 70.438 + 6.8924 - 17.594¢ + 0.008h 0.946 178.578  0.01
X Mountains g0 £ (15 After 19908 ¥ = — 16.372 + 5.634 - 15.013¢ - 0.0014 0.901 91.035 0.0
10-11 N
208 1 e 70 4% 19708 Y = 626.555 - 1.124 - 11.703¢ - 0.0124 0.500 2.674 0.01
South of Qinling 80 £ L 19805 Y = 151.586 + 9.5541 - 33.287¢ + 0.0324 0.832 17.976  0.01
Mountains 90 SE{0/5 Aer 1990s Y = 1313.979 — 2.3753 — 28,7194 + 0.0056282h 0.746 10.028  0.01
B 70 #1% 1970s Y = 206.61 + 2.544A - 12.741¢ + 0.0134 0.925 124.289  0.01
North of Qinling 80 £F-1{ 1980s Y = 346.554 — 0.4644 - 7.609¢ + 0.007h 0.908 98.427 0.01
X Mountains 90 fELS After 1990s Y = - 16.664 + 2.2844 - 5.659¢ + 0.003A 0.875 68.304  0.01
4
BBLE 70 445 19708 Y = 620.312 + 1.3732 - 21.455p + 0.0134 0.836 18.52  o0.01
South of Qinling 80 £E 48 19808 Y = 796.446 - 0.124 - 22.104p + 0.0094 0.905 36.259 0.0
Mountaing g4 e fRIG After 1990s ¥ = 444.165 + 1.4774 — 16.988¢ + 0.017h 0.84  23.648  0.01
08 1 70 F 1% 19708 Y = 71.447 - 0.174 - 1.268¢ + 0.0014 0.962 258.703  0.01
North of Qinling 80 445 1980s Y = 58.86 - 0.1364 - 1.017¢ + 0.002k 0.929 132.755  0.01
N Mountains 90 £EfRJE Afier 19908 Y = 62.649 - 0.2494 - 0.798¢p + 0.001h 0.895 84.135  0.01
: P 70 S48 19705 Y = 124.187 - 0.1224 - 3.013¢ + 0.00279h 0.939 59.935  0.01
South of Qinling 80 48 19808 Y = 98.604 - 0.374A ~ 1.416¢ + 0.002k 0.825 17.004  0.01
Mountaing 90 4G After 1990s ¥ = 117.364 - 0.174 - 2.666¢ + 0.003A 0.892 31.024  0.01

i, h FARFBELE(m) 0L (m) MERFEE(m).

Note: A, ¢,k means meridional coordinates(m) , latitudinal coordinates(m) and eltitude(m), respectively.
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Research on drought assessment index of summer maize base
on precipitation anomaly

LI Shu-yan''?, 11U Rong-hua''?, MA Zhi-hong' 2
(1. He’ nan Institute of Meteorological Sci , Zhengzhou, He’ nan 450003, China;

2. Key Lab y of Agr logical Safeguard and Applied Technique, CMA, Zhengzhou, He’ nan 450003, China)

Abstract: The drought assessment index of summer maize was determined based on the relationship between precip-
itation and yield. Firstly, the history data series of yield were processed, trend yield was fitted using cubic polynomial,
and the relative meteorological yield was detached; and then the relationship between precipitation anomaly in different
growing phase and relative meteorological yield was analyzed. The result showed that precipitation anomaly from emer-
gence to teaseling stage had significant positive correlation with relative meteorological yield. The regression equation was
established through statistic analysis. The drought assessment index of summer maize in different grade was determined
combined with division standard of agricultural drought. The index was: when negative precipitation anomaly was <
20% , 20% ~50% , 50% ~ 80% , or > 80% , the drought grade was slight drought, middle drought, heavy drought
and serious drought, and the yield reduction was <10%, 10% ~20%, 20% ~30%, or >30%.

Keywords: summer maize; trend yield; meteorological yield; drought index
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Impact of climate change on planting distribution
of winter wheat in Shaanxi Province

ZHENG Xiao-hua, QU Zhen-jiang, LU Yuan-ping
(1. Shaanxi Meteorological Bureau, Xi’ an, Shaanxi 710015, China;
2. Shaanxi Meteorological Service Station for Economic Crops, Xi' an, Shaanxi 710015, China)

Abstract: The data of climate and winter wheat yield in Shaanxi Province in recent 35 years (1971—2005) were
used to analyze the relationship between winter wheat yield and typical climatic factors such as temperature <0 during
over-wintering stage, precipitation amount in April to May, precipitation days in May and precipitation amount in October
to November so as to establish an index system of suitable climatic resources for winter wheat. And the suitalbe planting
area of winter wheat in three periods of 1970s, 1980s and after 1990s was calculated by using fuzzy multiple estimation
and spatial analysis function of the GIS system. The results show that the most suitable planting area of winter wheat is
decreasing due to global warming and the increase of extreme weather events. However, the general suitalbe planting area
is increasing and the unsuitable area is decreasing because of the increase of temperature in winter. The planting bound-
ary of winter wheat in Shaanxi Province has been expanded northwards to the counties of Dingbian, Jingbian, Hengshan,
Zizhou, Mizhi and Jiaxian.

Keywords: climate change; winter wheat; planting distribution; Shaanxi Province



