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Observed climate changes from 

1961-2007 in China 



Observed agro-climate changes from 

1961-2007 in China 



The most popularly used projected climate 

scenario is from PRECIS RCM provided by 

Hadley, and climate change impacts on crops 

yield is estimated by using CERES under A2 

and B2. The outputs are as in table.  



 



Changes in cereal production per capita 

under combinations of drivers 
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Indicators for the zero-grade zone 

Changes in 

cropping 

system:Single 

cropping area 

reduce by 23.1%. 

Triple cropping 

area increase from 

13.5% to 36% 



The change of northern limits of winter wheat 

under climate scenarios in China  



The change of northern limits of double rice 

under climate scenarios in China  



Trends in basin-average annual and seasonal 

precipitation (normalized) over 10 major river watersheds 

in China from 1956-2002 



Top damage from droughts. The area affected by 
droughts reached 13.9 million ha/yr (1978-2004). 
Since the 1990s, losses caused by droughts have 
risen to 28.2 million tons, with economic losses of 
34.5 million Yuan RMB. 

Cropland area damaged by drought in China  
Economic losses from reduced grain production  
due to drought during the period 1986 to 2001  



The area hit by 
drought includes 
Yunnan Province, 
Guizhou Province, 
Guangxi Province, 
South parts of 
Chongqing and 
Sichuan. Drought 
now is developing 
into the Southwest 
of Hunan Province
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2008 south china snow storm and freezing rain, dramatic 
temperature decrease from Jan.10 to Feb.2 

10-12 days longer 
than mean annual 

snowing days 



10-12 days longer 

than mean annual 

snowing days 





 Water saving techniques in agriculture,  

 Sustainable management of water resources, 

 Limitation of underground water exploitation,  

 Application of agricultural machine to short the planting 

and harvest period so that to increase the use of soil 

water and precipitation. 

 Changing planting date to avoid high temperature and 

dry season 

 Choosing of high temperature tolerance crop species 

The most widely used adaptation 

strategies in agriculture 



Financing Options  

MOA, MOST, SPC, BOF etc. provide financial 

support to the research on climate change impacts. A 

special funding is arranged by MOST in National 

Basic Research Program (973 Program) for the study 

of climate change impacts on agriculture.  



Financing Options  

The influence of global change on vulnerability 

and adaptivity of major terrestrial ecosystems in 

China 

 Funded by The National basic research 

program (also called 973 program). 

 Launched in 2011;  

 Aimed testing the sensitivity of rice, wheat, 

corn, to temperature and CO2 fertilization. 



    3 replicates * 3 treatment 

 

    1) CK 

    2) + 2℃； 

    3) +2 ℃/+60ppmCO2 





growth days and height (left, early rice; right, late rice) 

20

30

40

50

60

70

80

90

100

5 10 15 20 25 30 35 40 45 50 55 60

移栽天数（d）

早
稻

株
高

（
c
m
）

CK

增温2℃

增温2℃+增60ppmCO2

40

50

60

70

80

90

100

110

120

0 10 20 30 40 50 60 70 80 90

移栽天数（d）

晚
稻

株
高

（
cm

）

CK

增温2℃

增温2℃+60ppmCO2

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

10 15 20 25 30 35

早稻移栽后天数（d）

每
穴

分
蘖

数
（

茎
/穴

）

CK

增温2℃

增温2℃+增60ppmCO2

0

50

100

150

200

250

300

350

0 5 10 15 20 25 30 35

晚稻移栽天数(d)

分
蘖
数
（
茎

/m
2
）

CK

增温2℃

增温2℃+60ppmCO2

growth days and number of tillers (left, early rice; right, late rice)  
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growth days and chlorophyll content (left, early rice; right, late rice)  
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Yield properties 



Forecast and mitigation techniques to 

high temperature damage to rice, wheat 

and corn in China (2012 to 2015) 

The purposes are: to identify the 

high temperature tolerance 

species of three crops, totally, 

1000 species will be identified, of 

which, 350 species of rice, 430 

species of wheat and 220 species 

of corn; and to set up a warning 

system of heat wave for winter 

wheat and of high temperature 

for rice and corn. 

 作物高温热害及干热风危害 

鉴定方法与指标 

作物高温热害及干

热风灾损评估方法 

作物高温热害与干热风 

危害机理 

作物高温热害及干热风

预警系统 

作物主导品种耐高温热害与干

热风特性评价 

水稻、小麦、玉米高温热害及干热风 

预警与缓解栽培技术示范 

技术示范 

作物高温热害及干热风缓解栽培技术 



Capacity building 

The central government of China had 
arranged the budget to enhance the 
capacities especially in water resources 
development especially in key food 
production base. The total budget is 4000 
billions RMB Yuan (approximately 630 
billions US Dollar at current exchange rate) 
in 10 years.  



Summary 

 Focused on agricultural capacity building to adapt 
to climate change impacts. 

 Adapting the climate change from top-down both 
in policy and institutional arrangement, i.e. from 
central government to local government then to 
farmers. In practice, governments in each level, 
research organization, and farmers involved in  

 Focused on increase of water use efficiency by 
water resources management and application of 
machines. 



Thank you 
yousc@ieda.org.cn 


