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Abstract ; Based on the observations of 63 conventional meteorological stations and the investigated data
of food-crops production in Jiangsu Province from 1986 to 2010, this paper studied the characteristics of
climate change on three time scales in north, central and south Jiangsu,and the whole province. Based
on the one-dimensional linear regression equation with the bootstrap resampling method , this paper stud-
ied the responses of the food-crops production to climate changes on the three time scales of crop-year
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(from November to October the next year) ,the growth seasons of summer ( from Novemeber to May
the next year) and autumn( from June to October) crops,and month. The influences of climate changes
on the food-crops yield and the contributions of each climate factor in the past 25 years were quantita-
tively estimated. Results show that: 1) In north, central and south Jiangsu, and the whole province, the
climate factors are different on the time scales of crop-year,the growth season of summer and autumn
crops and month, with some spatial-temporal differences. Under the combined impacts of the developing
agricultural managements and technologies,and climate change,the food-crops yield per hectare in the

2 -1
e a

four study areas increases significantly (p >0.01 ) , with increasing trend of 66. 89 kg - hm~ in
the whole province. 2) Except that the response of the food-crops yield in south Jiangsu to climate change on
the time scale of crop-year is not significant,the negative response of the food-crops yield to precipitation
(the food-crops yield decreases when precipitation increases,and v. v. ) can be found in the four study areas
on the three time scales,indicating that precipitation variation plays an important role in the food-crops pro-
duction. When precipitation increases( decreases ) ,the food-crops yield in north and south Jiangsu,and Jiang-
su decreases ( increases ), with the mean rates of 0.19% -+ (10 mm)™',0.09% - (10 mm) ' and
0.11% - (10 mm) ~',respectively. 3) Results of the three models show that the food-crops production
in north and south Jiangsu,and Jiangsu all decreases due to climate change. Results of Model-C estab-
lished by monthly climate factors reveal that climate change leads to the food-crops yield per hectare
(total production ) decrease of - 6.51% + (10 a) ' ( - 11.28 x 10° kg - (10 a)™ "),
-3.27% - (10 a) ' ( -2.36 x10° kg - (10 a) ") and —1.34% - (10 a) ' ( -4.45x10° kg - (10 a) ")
in north and south Jiangsu, and Jiangsu, respectively. Additionally, it is very necessary and critical to
pay enough attention on the effects of monthly climate change in order to completely and systematically
evaluate effects of climate change on food-crops production.

Key words: climate change ; food-crops yield ;bootstrap resampling method ;Jiangsu Province
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Fig.1 Distribution of 63 weather stations in Jiangsu Province
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Table 1  Statistical characteristics of yield per hectare,total production and sown area of food-crops,and climatic factors from 1986
to 2010
B H"/ AR, AR SRR/ RIGRE/, mERE/ H 25/ EERing 7

(kg -+ hm~?) (10° hm?) (10" kg) mm T i T (10%h)
ljlj\jt 5 657.98 +611.74 3.06 +0.24 1.73 +0.23 935. 05 +186. 02 10. 68 +0. 65 19. 48 +0.55 8. 80 +0.36 2.15 +0.13
‘473:,—’1 5811.98 +516.37 1.41 +0.11 0.82 +0.06 1 063. 65 +182.32 12. 04 +0.72 20. 06 +0.64 8. 01 +0.29 2.03 +0.12
ﬁ%‘ 6 293. 14 +574.79 1.17 +0.35 0.74 +0.17 1 141.78 +182.17 12. 64t0.68 20.53 +0. 66 7. 9010.27 1.91 +0. 11
‘Zl:jj: 5921.03 +549.27 5.64 +0.61 3.33 +0.28 1 046. 83 +151.38 11.79 +0.68 20. 02 +0.60 8.24 +0.28 2.03 +0. 11

i EARFRIZ A T bR 22
8 000
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Fig.2 Variations of food-crops yield per hectare in north, centeral and south

Jiangsu,and Jiangsu from 1986 to 2010
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a. precipitation ; b. minimum temperature ; c. maximum temperature ;

d. diurnal temperature range;e. sunshine duration
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Fig.5 Responses of food-crops yield per hectare to variation of one climatic factor in (a) north Jiangsu, (b) centeral

-6.51%

-3.27% - (10a) ' ( -2.36 x10* kg - (10 a) ")
M-1.34% - (10a) ' ( -4.45x10°kg - (10 a) "),
X IR TP IX AR A FIAR AR B 45 S 100 B 12 i X
SARAA R TR B9 A 77, 23 AR A B (L
FEY AN T 0.09% - (10 a) "' (0.07 x 10° kg -

Jiangsu, (¢) south Jiangsu, and (d) Jiangsu ( The responses of food-crops yield per hectare to minimum and
maximum temperatures,and diurnal temperature range represent the change of food-crops yield per hectare a-
- C ' The re-

sponses of food-crops yield per hectare to precipitation and sunshine duration show the change of food-crops

gainst the mean from 1986 to 2010 when one of these factors varies at 1 C, with the unit of %

yield per hectare relative to the mean from 1986 to 2010 when precipitation and sunshine duration varies at 10
mm and 10 h, with the unit of % - (10 mm) ~' and % - (10 h) ~", respectively. Error bars are between 5th and

95th percentile based on the bootstrap resampling of historical data with 1 000 replications)

- (10a) "(-11.28 x10* kg - (10 a) "), (10 a) ") F10.08% - (10 a) ' (0.07 x 10°* kg

(10 a) ™) s AL C 2525 7R S8 AL 7% b
XML B (™) B3/ T 0.26% - (10 a) ™
(0.21 x10% kg - (10 a) *") o A i [al— < foe %
A S CARTR]) A2 AR O, oy CmIl) 1 U e
FOM R AR S, JX AT RS T 45 SR AT 1 22 57



%2 H

BHK,F 25 a AMETNIIT R ERE SR 225

(JEHIERERL C L5 HAd P A EERD) i J A
TIGNRH = XML = 258 (R 75 v b
DRI A) S5 , ANHE R B« [ 7K A A X R L 7
IR 32 A 1) T PACBR, T I 7 o T 8 4t X AR
AR R G ELY 5 A (AT A, AR AR
T A SR B A ORIRBLH R SR IN 7, 7ERERL C

FRULRBL, Gl | H B2 S H R RO I AL X
MR 7= 2 A R JL 38 73 o e XA 4 A S
B el B T H B2 XTI BB B S5 X LE R
YA R A 28 A X MR £ 7 5 1R 5 MDA 5 28
s R, S 1 R G A TP AR R
HISEIR , 2% 18 H RS SR AE AL R R - b B o

R3 1986—2010 FSRTHSEARE AL (83T 1986—2010 F Z F T8 >)

Table 3 Percentage variations of food-crops yield per hectare due to climate change from 1986 to 2010( relative to the mean food-

crops yield per hectare from 1986 to 2010)
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Table 4 Variations of total food-crops production caused by climate change from 1986 to 2010( the sown area of food-crops is aver-
aged from 1986 to 2010)
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