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The Tempo —spatial Patterns of Active Accumulated and Consecutive Extreme Low Temperature and Their
Impacts on Grain Crop Yield in Northeast China
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Abstract Chilling damage is the main meteorological disaster affecting the grain crop yield in Northeast China. In recent years, grain crop
production reduced severely, which mainly was due to planting late maturity crop blindly. So it is important to understand the tempo—spatial
patterns of chilling damage and their impacts on grain crop yield for disaster prevention and reduction, and proper variety arrangement. In
this paper, the routine meteorological data 73 stations, 45 years in Northeast China were used to analyze the tempo-spatial characteris—
tics of active accumulated temperature AAT and consecutive cold day index CCDI , by means of geographical information system tech—
nique ArcGIS9.2, ESRI Co., Ltd and harmonics analysis method. The results showed that the AAT decreased from southwest to northeast,
but the CCDI had the inversed patterns, the AAT showed 2.5~4 a oscillations clearly, and the CCDI's were 2.5~5 a and 10 a oscillation peri—
ods in recent 45 a. Correlation analysis showed that the grain crop yield varied with AAT and CCDI, the grain crop yield depended on AAT
closely at higher altitude region, but the relationships between yield and CCDI were closer at lower altitude region. The AAT was the main
factor affecting the grain crop rice yields, but the impacts of CCDI could not be neglected. The rice yield would decreased by 6.2%, 5.8% and
1.2% in Liaoning, Jilin and Heilongjiang by one day increase of CCDI, respectively.

Keywords consecutive cold day index; active accumulated temperature; grain crop yield

2011-03-19
200903003 “ " 2011BAD16B14
2009201102
1974— o E-mail yanhuawang999@sina.com.cn

E-mail zwzhong@126.com



30 9

1743
Theisen
m, o Spss11.5
Spss Inc. USA
A, ™ Fortran o
20 70 “ i
2
o 5 2.1
9 S 9 5 9 1 1960—2004 45 a
[3]:) N N
2001 N
13d N N
15.6% 15.7%. 7d o
73 1960—2004 o
45 a
CCDI Consecutive cold day index o
1 o
45 a P<0.01
73 1960—2004 N
° 44.3~65.3
5—9 3d C-10a™, P<
5%C 0.01
o T; J id T, 0.52~0.75d-10a" 2 .
i d 1971—2000 5d 2.5~4 a
CCDI 3d T<T; P<0.10 33a
-5<C o =10°C o
10 C Bl
http // www.stats.gov.cn/ El Nino/La Nina
tjgh/ M,
1978—2004 1995—2004 5—9 Sa
AreGIS9.2 Krige P<0.05 10 a P<0.10
73 =10 C 28.92% °
5—9
49.2% ° 5—9 Sa
P<0.05 10 a 2.5~4 a
Theisen P<0.10 45.37%



1744 2011 9
o 5—9 o
6a P<0.10 2.5~4 a
25~4a 10a P<0.10 o
43.56% o 55.07%
El Nino/La Nina o

Ic
[ 13201~3297 [ 2.451-2.600
[ 130513200 [ 2.301-2.450
T 2.901-3.050 [ 2.151-2.300
B 2.751~2.900 [ 2.001~2.150

2.601~2.750 [ 1.818~2.000

1 a b
Figure 1 AAT a and CCDI b distributions in Northeast China
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Figure 2 Change trends of AAT( Liaoning(a), Jilin(b),Heilongjiang(¢) ) and CCDI in Northeast China in recent 45 a
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Figure 3 Comparison between CCDI and its simulated value from May to September

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2011 9

1746
o]
4a P<0.05 3a
P<0.10
27 a P<0.01 °
4a P<0.05 N
27 a P<0.01 10 a P<0.05 ° 90.3% 91.2% 91.8%. 7
R t+hm™
82.7%.57.39% 64.81%., 4~ 6
0.99 o
1.5 1 L5
{ W=
. 1O -O- =ik i BHE 10 =
el L 05 %
a =
& 00 00
£ 05 -0.5 &
= =)
S -0 -1.0 ¢
s 1978 1981 1984 1987 1990 1993 1996 1999 2002 1.5
-1.5t -1
A
4 ITERBENEEFREESEUENILL
Figure 4 Comparison between climatic grain crop yield and its simulated value in Liaoning Province
20 - 12.0
15| WagTR L5
. ~O- T fk ™ BB '
= 10 £
s 05 =
= =
= =
:__7_- 0.0 %
B 0.5
pe -1.0E
-15
-2.0 1978 1981 1984 1987 1990 1993 1996 1999 2002 120
A7
BS5 SHERENSETBRESEMERN
Figure 5 Comparison between climatic grain crop yield and its simulated value in Jilin Province
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Figure 6 Comparison between climatic grain erop yield and its simulated value in Heilongjiang Province
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Figure 8 Trends of rice yield in Northeast China from 1995 to 2004
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