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Assessment of drought risk on spring wheat in Gansu using APSIM
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Abstract: In order to improve the ability of spring wheat production under drought in Gansu, the growth
process of spring wheat was simulated for the major wheat production regions ( spring wheat planting area in Hexi
with irrigation, spring wheat planting area in the Loess Plateau of central Gansu, winter and spring wheat mixed
planting area in high and cold region in Taomin, winter and spring wheat simultaneous planting area in the Loess
Plateau of west-central Gansu) in Gansu from 1971 to 2012 using APSIM ( agricultural production system simula-
tor) . Intensity index model of drought disaster of wheat was constructed based on water stress and temporal and spa-
tial distribution of drought intensity and risk on spring wheat production in Gansu. The results showed that intensity
index of drought disaster on spring wheat in Gansu showed a trend of high in northern and low in southern parts.
The high intensity of drought disaster and the greatest impacted production region on spring wheat in Gansu was on
the Loess Plateau of central Gansu and central western Gansu as the spring wheat production in Hexi area had irriga-
tion system. The least affected areas by drought was alpine area of spring wheat in Taomin. The sensitivity of the major
spring wheat producing areas to drought varied at different growth stages of wheat. When drought hazard index was

greater than 0.40, the maximum of moderate drought disaster probability was 0.46 at the flowering stage in winter and
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spring wheat simultaneous planting area on the Loess Plateau of central western Gansu. During the flowering stage in

arid planting area of spring wheat in central Gansu and in alpine planting area of spring wheat in Taomin, and during

grain filling stage in facultative planting area of winter and spring wheat in Longxi and alpine planting area of spring

wheat in Taomin, the drought disaster probability was greater than 0.6 in the drought hazard index =0.20 cases.

Keywords: spring wheat; APSIM; drought; simulation; hazard risk
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I:I % 3 [X Winter wheat planting area in Gansu g
- i 1 A7 2% I Trrigative planting area of spring wheat in Hexi
:I ik Al 5 3B ) 2 B X Alpine planting area of spring wheat in Taomin

[ i b T L4 % Bl X Arid planting area of spring wheat in central Gansu
I ;i % 15 /) 3 D (X Facultative planting area of winter and spring wheat in Longxi

VE LU B 43 A XA TR . Note; It is the same distribution area with the following diagram.
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Fig.1 Distribution area of wheat production in Gansu
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Fig.3 Standard deviation of drought hazard index of
spring wheat in Gansu (1971-2012)

Fig.2 Mean value of drought hazard index of
spring wheat in Gansu (1971-2012)
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Fig.4 Slope of drought hazard index of spring wheat in Gansu (1971-2012)
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Fig.5 Probability distribution of spring wheat drought hazard for different hazard levels in Gansu
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Table 2 Mean value, standard deviation, slope and hazard probability of drought hazard

index for spring wheat in Gansu at different growth stages

EE I AKX I iz N HR MR Drought hazard probability
. Standard
Growth stage Ecological zone Mean deviation Slope =020 =040 =0.60 =0.80
N Y X
- {ﬂﬁ{&(ﬁ%%i[ . . 0.00 0.00 0.000 0.00 0.00 0.00 0.00
Irrigative planting area of spring wheat in Hexi
Peh ALK
0 ~ e Arid planting area of spring wheal in central Gansu 0.03 0-16 0001 0.03 0.03 0.03 0.03
From seeding stage o
leri =S X
to tillering stage . DRREIEEZ , 0.00 000 0000 000 000 000  0.00
Alpine planting area of spring wheat in Taomin
ALES X
. . BRI %E%ﬂ‘l: . . . 0.03 0.16 0.003 0.03 0.05 0.03 0.03
Facultative planting area of winter and spring wheat in Longxi
N EE X
- @E{E/ﬁ%%i[ . . 0.40 0.21 0.007 0.20 0.13 0.05 0.05
Irrigative planting area of spring wheat in Hexi
. = %
. . @E':f:'q:q:%ﬁli . 0.22 0.34 0.015 0.33 0.30 0.25 0.18
515 17 Arid planting area of spring wheat in central Gansu
Jointing stage Wk = 5 X
. . bk %m%%.%]: . . 0.22 0.30 0.005 0.45 0.28 0.18 0.13
Alpine planting area of spring wheat in Taomin
ALES X
. . BRI %E%ﬁ”: . . . 0.21 0.31 0.018 0.40 0.10 0.20 0.15
Facultative planting area of winter and spring wheat in Longxi
N BE Y X
- {ﬂﬁ(ﬁﬁﬁil_ . . 0.53 0.24 0.011 0.30 0.15 0.10 0.05
Irrigative planting area of spring wheat in Hexi
Pt e
APREN] ~ AR Arid planting area of spring wheat in central Gansu 036 0.30 0.014 0.53 0.38 0.25 0-10
From booting stage -
i =S X
to heading stage . DRREICEE : 021 031 0001 059 043 025  0.I5
Alpine planting area of spring wheat in Taomin
LS
. . PEP% %E%ﬂlg . . . 0.35 0.30 0.017 0.49 0.30 0.22 0.13
Facultative planting area of winter and spring wheat in Longxi
ST 8 %
- {ﬂﬁ{i{%%ii . . 0.74 0.24 0.009 0.33 0.20 0.08 0.05
Irrigative planting area of spring wheat in Hexi
bR ELIX
TFAEH] Arid planting area of spring wheat in central Gansu 0.58 0.29 0-012 0.60 0.40 0.20 0.13
Flowering N
by g R X
stage . . DRI 5% %%E . . 0.20 0.33 0.009 0.73 0.53 0.38 0.30
Alpine planting area of spring wheat in Taomin
A [X
. . P74 %2%%@11[ . . . 0.55 0.31 0.011 0.53 0.46 0.21 0.13
Facultative planting area of winter and spring wheat in Longxi
Sl %
- {ﬂﬁ{é(ﬁfﬁi . . 0.88 0.32 0.014 0.53 0.38 0.23 0.20
Irrigative planting area of spring wheat in Hexi
. - <
‘ Arid plantine : %Tq:q:%f]: in central Gans 0.69 0.31 0.019 0.58 0.40 0.28 0.15
HEH I T1d planting area of spring wheat in central Gansu
Filling stage kIR 5 X
. | DRIREAAR L : 020 030 0007 078 058 033 0.5
Alpine planting area of spring wheat in Taomin
AU [X
PG 2645 22 AEFh X 0.63 0.37 0.017 0.68 0.35 0.19 0.10

Facultative planting area of winter and spring wheat in Longxi
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