55 32 555 2 1] FEHXRLHFR Vol.32 No.2
2014 4 3 H Agricultural Research in the Arid Areas Mar.2014

HREZNEZEEFR40ETFETK
435 1iE B 22 0l XU B 3 £y

#oh®k!2k B, EHRLE BLALEX, T A
(LB 2T S GETRIER AT ST K T 90
SRR TR I ST AF R i 25 7300204
2 AT AR, HlE ok 7410005 3 HAETKITT L4, HHlf b 745000)

T E: TERYWHAAALNEZEFNEIERLKE, BHI9TI—2010 FHHELANEZEFRSE(K)A
GIEBERTRBRANEZFER, 2T 40 a TERHEZ RN, BT T TEYWANELT AR A48 5, 4
ANZEAREZTXARAERTENRHAATT o FRE. 2REXN, AZURAE LT EHAMERE, #0.35
~0.39 K-a L HREHAFIRBEIAAEED, H0.18 K-a s WEEHIAMAZTHWHE AL, H0.35 %
AT RO NS RER AR R ERIATNERFTHE AT ERER, RBAKZI K ER AR ERE H AL,
EMARM, BHTEHUBENE, EAAPE, 40a P20 L 0 ERTERAMKE S ,80 FR &), #*
N2V R EXERMANBRD , EENAHAGHENEE, ANELEFNAREHAFHLREZ ERYH
T /N AR R R, N 92% ~93% ; ok %\ K, MR G K 91% , T 2R R/ 5 38 TR 3 K8 b & X
REe A AR P 2y 88% ~89% s b AR £ R AP ML IR IQ R IK, K 83% ~85% , AN Z AKX TR &K,

KR ANEEFR T ERE LB T

ESES: S165  XEARE: A XEHS: 1000-7601(2014)02-0001-06

Variation characteristics of drought and influence risk assessment for the
main growing areas of winter wheat in Gansu Province during 40 years

YAO Xiao-ying'**, ZHANG Qiang', WANG Jing-song', WANG Ying', ZHOU Zhong-wen’, MA Jie*
(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 , China Meteorological Administration, Lanzhou, Gansu 730020, China;
2. Tianshui Meteorological Bureaw, Tianshui, Gansu 741000, China;
3. Qinyang Meteorological Bureau, Xifeng, Gansu 745000, China)

Abstract: Drought is the main meteorological disaster affected winter wheat growing in Gansu Province. Using the
data of precipitation and winter wheat yield from eight weather stations of counties during 1971 to 2010 which located in
main growing areas of winter wheat in Gansu Province, has analyzed the spatial and temporal variation characteristics of
drought during 40 years, set up the risk assessing index for drought disaster impacted to the winter production, carried
out the analysis and evaluation to the risk of different grade of drought for the winter wheat in different season. The re-
sults showed that: The highest frequency of drought in spring was occurred in the Longdong loess plateau, as 0.35 to
0.39 times per year; the least frequency in the Huicheng Basin and Liangjiang Rivers Basin, as 0.18 times per year.
The highest frequency of drought in early summer was occurred in Huan County, as 0.35 times per year; the least fre-
quency in Xifeng City, Cheng County and QQinan County. The highest frequency of drought in hot summer was occurred in
Huan County and Maiji District, the least frequency in Zhangjiachuan. The highest frequency of drought in autumn was
occurred in Huan County, the least frequency in Wudu City. The major draught disaster was the light drought in each re-
gion, the secondly drought disaster was the middle drought. During the 40 years, the most frequency of drought was oc-
curred in 1990 s, but the least in 1980s. The trend of drought frequency in autumn has significantly decreased and in
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spring relatively increased since into 21st Century. The minimal influence risk by drought in whole growth season of win-

ter wheat was the Huicheng Basin and Liangjiang River Basin with the maximal planting insurance rate as 92% to 93% ;

The secondly was the Guan Mountain Areas with the planting insurance rate as 91% and less influence risk by drought;

The larger drought risk was in the Weihe River Basin and Weibei Arid Area with the planting insurance rate as 88% to

89% ; The minimal planting insurance rate was in Longdong Loess Plateau as 83% to 85% , the winter wheat growth was

suffered the maximal drought stress.

Keywords: the main production areas of winter wheat; drought disaster; variation characteristics; risk evaluation
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Fig.1 Location of research areas
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Table 1  Grade of drought disaster defined by precipitation in weather station
N
?LHRE Jo5 Nd BRI R Md ER Sed R Spd
Time scale
30 X 30 Days -40% < Pa -60% < Pa< —40% -80% < Pa< —60% -95% < Pa< - 80% Pa< -95%
60 KX 60 Days -30% < Pa -50% < Pa< -30% -70% < Pa< —50% -85% < Pa< —70% Pa< -85%

#: D: Drought; Nd: No drought; Ld: Light drough; Md: Middle drought; Sed: Serious drought; Spd: Special drought. IR UL R (The following

table also does) o
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Table 2 Spacial distribution of drought frequency in main production areas of winter wheat in Gansu Province

KK Tianshui FEFd Longnan 5t Pingliang PUl% Xifeng
IR HIRX KX HUR A5 [LRARRE B AR 2 - e S
TR Weihe Weibei arid ~ Guanshan Huicheng Liangjiang Longdong
Type of drought basin area area basin river basin loess plateau
FM B i3l I v I U [X. [l E7=3
Maiji Qinan Zhangjiachuan ~ Cheng county Wudu Kongtong Xifeng Huan county
FTED 0.26 0.29 0.23 0.18 0.18 0.39 0.35 0.38
ﬁ$ R Sed 0.03 0.03 0 0 0 0.08 0.03 0.03
Spring

R Spd 0 0 0.0 0 0 0 0 0.05
Yy T5 D 0.21 0.16 0.18 0.16 0.23 0.29 0.16 0.35

Early F 5 Sed 0.03 0 0 0 0 0.03 0.03 0

summer FH5L Spd 0 0 0 0 0 0 0 0
R T58 D 0.31 0.21 0.19 0.28 0.29 0.25 0.23 0.31
Hot HF Sed 0 0.03 0.03 0 0.03 0 0 0.03

summer FH5E Spd 0 0 0 0 0 0 0 0
FED 0.21 0.30 0.20 0.16 0.15 0.33 0.33 0.39

=]
e HE Sed 0 0 0 0 0 0.03 0 0.03
Autumn
FER Spd 0 0 0 0 0 0 0 0
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Table 3 The distribution of different grade of drought occurred frequency in decade in

main production areas of winter wheat in Gansu Province

1971—1980 1981—1990 1991—2000 2001—2010
T-EAHA
Type of drought T #HE T #HE T5 HE TH HE
D Sed D Sed D Sed D Sed
5 Spring 0.1 0.1 0.1 0 0.5 0 0.3 0
VT WIE R Farly summer 0.3 0 0.1 0.1 0.3 0 0.2 0
Weihe R Hot summer 0.3 0 0.3 0 0.3 0 0.3 0
hasin 5 Autumn 0.3 0 0.2 0 0.2 0 0 0
S Sum 1.0 0.1 0.7 0.1 1.3 0 0.8 0
FH 5L Spring 0.2 0 0 0.2 0 0.3 0
p: =]
R A H WE T Farly summer 0.1 0 0.1 0 0.2 0 0.2 0
Huicheng R Hot summer 0.2 0 0.3 0 0.4 0 0.2 0
basin B Autumn 0.3 0 0.2 0 0 0 0.1 0
BT Sum 0.8 0 0.6 0 0.8 0 0.8 0
7 5L Spring 0.2 0 0.3 0 0.7 2 0.3 0.1
Bl AR WIS Farly summer 0.5 0 0.1 0 0.4 0 0.4 0
Ll K5 Hot summer 0.3 0 0.3 0 0.3 0.1 0.3 0
Longdong
loess plateau *’)( $ Autumn O . 2 0 O . 4 O . 1 O . 5 O 0 . 4 0
BEAT Sum 1.2 0 1.1 0.1 1.9 0.3 1.4 0.1
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Fig.2 The variation of winter wheat yield in Tianshui City
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Table 4  The influence coefficient of different grade drought to winter wheat yield in different season

% Sping W& Early summer X Autumn
o
Type of drought LEL S hE EHE RBER B hE ERE RBER BE hE E=HRE RER
Id Md Sed Spd Md Sed Spd Ld Md Sed Spd
A TEY
R A 0.2 0.3 0.4 0.5 0.05 0.1 0.2 0.3 0.1 0.15 0.2 0.5

Influence coefficient
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Table 5 The risk index of different period and different grader of drought to winter wheat yield

K7K Tianshui ERS Longnan it Pingliang PG Xifeng
A AR KX B PIVLIR Bl < 28 - 55 )i
T2 Weihe Weibei arid ~ Guanshan Huicheng Liangjiang Longdong
Type of drought basin area area basin river basin loess plateau
E S [ =3l E AR U] DX [ HE
Maiji Qinan Zhangjiachuan ~ Cheng county Wudu Kongtong Xifeng Huan county
75 1d 0.030 0.026 0.040 0.016 0.026 0.036 0.030 0.050
R Md 0.024 0.039 0.009 0.030 0.015 0.039 0.045 0.015
E
%q: W Sed 0.012 0.012 0 0 0 0.032 0.012 0.012
Spring
F5 Spd 0 0 0 0 0 0 0 0.025
A3 Sum 0.066 0.077 0.049 0.046 0.041 0.107 0.087 0.102
BR1d 0.009 0.004 0.004 0.004 0.009 0.007 0.007 0.013
=1
MER PR Md 0.005 0.012 0.015 0.012 0.008 0.020 0.015 0.010
Early 5 Sed 0.006 0 0 0 0 0.006 0.006 0
summer HrE Spd 0 0 0 0 0 0 0 0
A1 Sum 0.020 0.016 0.019 0.016 0.017 0.032 0.028 0.023
BREI1d 0.013 0.025 0.015 0.013 0.010 0.025 0.020 0.028
PR Md 0.008 0.005 0.005 0.003 0.005 0.005 0.013 0.008
G HF Sed 0 0 0 0 0 0.006 0 0.006
Autumn
5 Spd 0 0 0 0 0 0 0 0
411 Sum 0.021 0.030 0.020 0.016 0.015 0.036 0.033 0.042
Bt &7t Sum 0.107 0.123 0.088 0.078 0.073 0.175 0.148 0.167
xo6 BMENEEFEEFTHREE
Table 6  The insurance rate of winter wheat production the whole growth season for each region
HERCINRE HILRX Kl X, B PATLIRAR Ble 4R 3 L 5 I
Weihe Weibei arid Guanshan Huicheng Liangjiang Longdong loess
oI5k basin area area basin River basin plateau
District . o .
e, I - Ui X I "
£ % 31%%)“[ A R I U] [} % 8=
- ) Zhangjia Chen Kong Xi Huan
Maiji Qinan Wudu
chuan county tong feng county
Lo 3% /0
PRE/ % 89.3 87.7 91.2 92.2 92.8 82.5 85.3 83.3

Insurance rate
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