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1. Projections of climate changes in China
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Compared to baseline (1961-1990)

Both temperature and precipitation are expected to increase gradually!



Temperature changes for the years 2071 to 2100
compared to the period 1961 to 1990

A2 scenario '
. B2 scenario

Increase more in the northern China




Precipitation changes for the years 2071 to 2100
compared to the period 1961 to 1990

A2 scenatio B2 scenatio

Increase more in the northern China




2. Impacts on agricultural production
- based on current GCM outputs

CO2 fertilization:

With CO2 fertilization Without CO2 fertilization
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Yield changes compared with
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O Rice-rainfed B Rice-irrigated

Wheat-rainfed Wheat-irrigated
Maize-rainfed Maize-irrigated Maize-rainfed Maize-irrigated

Wheat-rainfed Wheat-irrigated

If CO, fertilization effect was not considered, wheat, rice, and maize yields with
and without irrigation would decrease under A2 and B2 climate scenarios.

If CO, fertilization effect was considered, rice yields under A2 scenarios, wheat

yields under A2 and B2, rainfed maize yields would increase.




Sensitivity:

® Wheat 1s the most sensitive to CO,
fertilization effect, while irrigated maize and
rice are less sensitive to CO, fertilization
effect;

m [rrigated maize and wheat are the least
sensitive to temperature rise, while rainfed
maize and rice are the most sensitive to
temperature rise.




Grain quality:

m BElevated CO, levels cause a decrease in the
quality of wheat in term of decreasing of
protein content;

m At a doubled CO, concentration, the contents
of lysine and protein in soybean, winter wheat,
and maize decrease.




Growing season:

Growing season increase and the length of frost free
period would increase by 15-25 days. When annual
average temperature increase 1°C, accumulated
temperature (20°C) rises approximately:

m 130°C-day in Northeastern China

m 250°C-day in North China Plain

m 350-450°C-day in Yangtze River basin and Southern China

m 300-350°C-day Yunnan and Guizhou

m 250-300°C-day in the Northwestern arid and semiarid regions
= 190°C-day in the Qinghai and Tibetan plateaus




Cropping system:

Under the 2*CO, scenario, by 2050 large changes in
cropping systems would occur almost everywhere in
China. The north boundary of double cropping
systems would move to the centre part of current
single cropping systems.

mSingle cropping area: reduce by 23.1%.
mTriple cropping area: increase from 13.5% to 36%




Winter wheat planting moved northward
40km-200km, westward 20-120km
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2. Impacts on agricultural production
- based on current GCM outputs

Conclusion:

China will Gain from climate changes if
considered only temperature changes
according to GCMs outputs, high temperature
means long growing period and increasing
possibility of high cropping index




3. Impacts of extreme climatic events on

agriculture

Meteorological hazards are responsible for of the
losses caused by natural hazards annually

Droughts, floods, low temperature stress, and hail constitute the
major meteorological hazards that affect China’s agriculture

Average grain loss from meteorological hazards reached 50.9
million tons/yr

The annual direct economic effects of crop loss due to
meteorological hazards amounts is up to 1-3% ot GDP during
last ten years




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.
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Economic losses from reduced grain

Cropland area damaged by drought in China

production
due to drought during the period 1986 to 2001
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Extreme climate events in last three years

m The Unprecedented Freezing Disaster in in
Southern China

covers 19 provinces

: the mean £ KERAE
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temperature is 2-4 “C lower than AN sanxe

the average in Hubei, ANhui,
Hunan, Jiangxi and Guizhou
provinces.
. Meet or broke the

historical record.

, 100 Million people
affected, the direct loss is over 40
billion RMB Yuan, damage to
agricultural crops from this event
is more than the total damage in

last year. . .
Freezing rain area




Extreme climate events in last three years

® Heavy Drought in
in southern China
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As of March 18, 2010, people
suffer from drought, people

are in shortage of drinking water supply,
ha cultivated land hit by drought,
the direct loss is RMB Yuan.

(trom Xinhua News Agency, China, March 25, 2070)




In extreme situation, one of possible options
is to relocate the inhabitants in the drought

hit areas
(March 31. News from State Council, PRC)

If there 1s no effective precipitation before the

middle ten days of May, all water in reservoirs
will be used out in Yunan Province, in such
case, relocation of inhabitants will be taken

into consideration
( Offce of State Flood Control and Drought Relief Headguarters,
MIWWVR, PRC)
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March, 2009
March, 2010 Honghe River, Yunnan

March, 2010 March, 2009

Qinghai Lake, Xiangyun County, Yunnan




Township,
Luoping County,
Yunnan Province

Dalongtan Township,

Panzhihua, Sichuan




Extreme climate events in last three years

- ] / ry) 1 ! 5] |
HU% Y7 lH

® Heavy Drought in " 2ontzon 11211

in the North
China Plain, the hit
area, the winter
wheat production
base, includes
Hebel1, Shanxi,
Shandong, Henan,
Jiangsu and Anhut

Provinces.




Assess the impacts based on extreme

There are many reports of researches on climate change impacts on
crop yield and agriculture based on GCM output, unfortunately, no
GCM simulated out the heavy freezing rain in southern China in
2008, heavy drought in southwest China in 2009/2010 and heavy
drought in north China Plain in 2010/2011. Therefore, I, as
principal investigator, together with researchers from other 5
research organizations/universities submitted a research proposal to
the Ministry of Science and Technology of China in 2010, the title
of proposal 1s “To assess the climate change impacts on grain food
production based on scenarios created from extreme events”. This
proposal passed through the all evaluation stages and 1s now on the
list of waiting for launching. It is belong to the National Basic
Research Program (also called 973 Program) .




Assess the impacts based on extreme

Since 1949, China’s grain stock greatly increased. It was
15% 1n 1950s - end of 1970s, 20.2% 1n 1980s, 34.8% in
1990s. In last 10 years, China’s grain stock index keeps at
high level. High grain stock index guaranteed that China is
able to resist 10% (or even 20%) decrease of grain food
production, but if the decrease of grain food production

occurs in two consecutive years, what will happen?
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