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Table 1 The mean values of precipitation and standard deviational sample variance in
winter wheat growing areas of Hebei from September to June of next year
i H HiHR jily=] ORE M K PRE JEg 7 JE 1
Item Handan Xingtai Shijiazhuang Cangzhou Hengshui Baoding Langfang Tangshan
S Average 252.4 232.8 230.0 226.6 219.5 227.1 223.0 273.8
PrifE% 77.2 70.1 71.9 73.3 71.1 82.7 68.1 74.2

Standard deviation
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Tabel 2 The standard of precipitation climate status
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Table 3 Winter wheat yield trend equation of various cities

X ZNEEH T EITRE EARRFR

Region Winter wheat yield trend equation R’
HE#E Handan  Y,;=0.1394 7,°+2.0921 7,+39.158 0.9567
& Xingtai Y,=0.20537,°*—1.7768 T,+62.856 0.9517
E%E Y,=0.0614 7,249.1491 7,+26.467 0.9549
Shijiazhuang
M Cangzhou Y ;=0.1687 T,2—1.97317,+47.209 0.9364
57K Hengshui Y, =0.234 7,°—1.9123 7,+40.568 0.9420
fR5E Baoding Y, =0.1799 7,°+0.5029 T,+49.546 0.9509
JE8Y5 Langfang Y, =0.1689 T,2+0.7459 7,+32.16 0.9472
fE L Tangshan Y,=0.1316 T,%+2.0852 7,+66.545 0.9195
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Table 4 The number of drought hazard years with different levels of yield reduction in Hebei

D= ( %) Reduction rate

i H

Ttem 2.6~ 7.6~ 12.6~ 17.6~ 22.6~ 27.6~ 32.6~ 37.6~ 42.6~ 47.6~ 52.6~ 57.6~
7.5 12.5 17.5 22.5 27.5 32.5 37.5 42.5 47.5 52.5 57.5 62.5
HF ¥ Handan 5 4 5 3 0 2 1 1 0 0 1 0
J8E Xingtai 10 3 0 3 2 0 0 2 1 0 0 0
AFKJE Shijiazhuang 6 3 4 3 0 0 0 1 1 1 0 0
¥ M Cangzhou 5 4 2 4 1 0 0 1 0 2 1 0
7K Hengshui 4 2 4 1 2 1 1 1 1 1 1 1
&% Baoding 5 7 3 0 3 2 1 0 1 0 0 0
JEEH5 Langfang 2 3 4 1 2 1 1 1 1 1 1 1
J¥1 Tangshan 5 5 5 0 3 2 0 1 0 0 0 1
£ Total 42 31 27 15 13 8 4 8 5 5 4 3
$HZE Frequency 25 19 16 9 8 5 2 5 3 3 2 2
40 r
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Fig-1 The risk probabilities of winter wheat

yeild reduction rate in Hebei
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Table 5 The winter wheat average yield reduction rate in dry years in Hebei

HR R il¥=} ARIE M K e JER Y5 B
Handan Xingtai Shijiazhuang Cangzhou Hengshui Baoding Langfang Tangshan
16.9 13.5 15.6 19.3 24.1 15.2 24.1 17.0
®6 ALEEHLXNETERENLEL
Table 6 The winter wheat drought hazard risk indexes in Hebei
s iilk=} ARE B 7K fRsg JER Y5 JE
Handan Xingtai Shijiazhuang Cangzhou Hengshui Baoding Langfang Tangshan
18.6 15.0 17.5 23.2 24.3 16.1 25.5 18.3
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Table 7 The winter wheat risk division indics in Hebei province

R R R X FRXURE X ARMUBS: X
Element and indicator Highrisk area Mid-risk area Lowrisk area
P Average yield reduction =19% 16%~19% <16%
F9¢ M HE L Risk index of drought >21.0 18~21 <18
F-H4ERE KB Average annual precipitation <510mm =550mm =600mm
W EE Altitude =200m 5=<15m 15~30m 8% 150~200m 30~150m
w8 ZPEREXRIEFHE
Table 8 The winter wheat risk division factor equation
K T2 B B3 K 705 EHRRY
Factor name Risk division factor equation Correlation coefficient
U772 Yield reduction rate Y1=43.0=10.57% Ln( H) +0.95 * Ln( H) * Ln( H) 0.6785
XRS5 Risk index Y2=27.24+0.42% Ln( H)—0.67 * Ln( H) * Ln( H) 0.8812
P2 K B Mean precipition Y3=683.1—51.08 % Ln( H) +1.66 * Ln( H) * Ln( H) 0.9411

K H MR B (m)  Ln O HAAXTHL
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Table 9 The winter wheat risk division weight coefficient
57 SF AR R A SRR o
Factor Average reduction rate Drought risk index Average annual precipitation Altitude height
BUE Weight 0.2 0.2 0.3 0.3
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Fig-2 The winter wheat drought hazard risk zoning map
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Table 10 The winter wheat average yeild reduction rate of

different kind of risk areas in dry years with different intensities

4R RREEX PRREX EEX
Ggrade of year Low risk Middle risk High risk
KEFA) Very dry —33.8 —34.8 —47.2
i F4F07 Dry —10.8 —14.0 —19.2
IE# 40} Normal 0 0 0
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Study on methodology for risk assessment and division of
winter wheat drought hazard in Hebei Province

ZHANG Wenzong'*, ZHAO Chunlei"”, KANG Xiyan'?,
WANG Xin"?, LIU Jingmiao" s ZHANG Chao'
(1. Hebei Laboratory for Meteorology and Eco-Environment, Shijiazhuang 050021, Chinas;
2. Meteorological Science Institute of Hebei Province, Shijiazhuang 050021, China;

3. Chinese Academy of Meteorological Sciences, Beijing 100081, China;
4. College of Resource & Emvironment. Hebei Normal University Shijiazhuang 050016, China)

Abstract . Different levels of dry years was defined respectively by the 0.5 times and Z=1.5 times stan-
dard deviational sample variance of the mean values of annual precipitation, and then winter wheat dry disaster
year was confirmed by whether the meteorological equivalent yield reduction rate was greater than 3%. In addi-
tion, analysis was made of the average winter wheat yield reduction rate in dry years and its spatial distribution
in various areas of Hebei Province, and study was also made on the frequency distribution law of the winter
wheat drought hazard with different intensities- From point of view on risk analysis of disasters, it presented a
methodology for risk assessment and division of winter wheat drought hazard in Hebei Province, including the
concept, calculation method and regional distribution of the disaster risk index. The average decreasing rate,
drought hazard risk indexes and annual precipitation were selected as factors dominating insurance of drought
hazard, based on which, the winter wheat growing zone might be divided into three grades, such as light, mod-
erate and severe under the support of GIS- The average decreasing rate; the disaster prevention and mitigation
measures of dry year with different intensities and loses were also dicussed in different kind of risk areas-

Key words: Hebei Province; winter wheat ; drought; risk division
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The popularization and application of comprehensive techniques for
reducing drought risk in agriculture in Huang-Huai Region

WANG Youhe"*’, ZHU Zixi’, LIU Rong-hua’, FANG Wen-song’» SHI Likui'*, GU Xiujie’
(1. Nanjing University of Information Science & Technology, Nanjing 210044, Chinas
2. Henan Institute of Meteorology, Zhengzhou 450003, China;
3. Henan Provincial Meteorological Observatory, Zhengzhou 450003, China)

Abstract: Through experiments, it was found that enough pre-sowing water, deep-ploughing treating
seeds with chemicals, returning straw into soil, straw mulching, limited irrigation, spraying drought-preventing
and dry~hot wind agents are effective measures to increase water use efficiency (WUE) and reduce drought risk -
Practicing comprehensive measures is favorable for soil water accumulation in early growing period and promot-
ing transpiration & dry matter accumulation in later growing period- Thus soil water consumption turns from
physical process into physiological process and from inefficient consumption to efficient consumption- Applying
these measures in Huang Huai Region. irrigations can be reduced 1~~2 times and 1 time in winter wheat and
summer corn fields, respectively. Wheat and corn yield of eight popularization spots in two years were increased
by 1.71X 10° kg and 2. 46 X 10° kg respectively - Besides it, water resources consumption was retrenched by
1.08X10° m®. It realized tremendous economic and social benefits-

Key words: Huang~Huai Region; agriculture; drought; risk; comprehensive techniques



