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Abstract

Global warming has become an indisputable fact, and taking some robust
measures adaptive to climate change has become the consensus of the international
community. With the change of global climate, the damages caused by extreme
weather and climate events show an increasing trend. Due to the special
geographical environment and the weaker capacity of disaster reduction, China has
always been the country with more serious agricultural meteorological disasters,
and climate change has brought some new characteristics of agro—meteorological
disasters. This report will focus on the evaluation of the main agro—meteorological
disaster evolution trend and meteorological disaster damage in the main producing
areas of China’s major grain crops ( wheat, maize, and paddy rice ) , in order to
provide the basis for decision making to develop a series of agro—meteorological
disaster prevention and mitigation measures. The main conclusions of the report are
listed as follows.

1. Evolution trends of extreme weather and climate events

Since 1961, the high temperature events in the whole nation tended to
increase, low temperature events showed significant decrease; the mean frost days
of annual and different seasons ( spring, summer, autumn and winter ) showed
decreasing trend. The national mean annual rainy days showed a significant
decreasing trend, and heavy precipitation events showed increasing trend. China’s
climate becomes warmer when more warm, more dry when the drought, and

more floods when floods in the context of global climate change.
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2. Evolution trend of drought

Since 1961, both the area and occurrence frequency of the national
agricultural drought disaster tended to increase. Since the beginning of the 21"
century, the drought disaster rate reached about 56% on average, and the extend
and intersity of the drought disasters in the north divided by the Qinling—Huaihe
line were significantly greater than the south. The drought showed an increasing
trend from south to north. Among them, the drought impact was the most serious
in Huanghuaihai region, followed by the middle and lower reaches of the Yangtze
River region and the Northeast China. The total disaster area accounted for about
69% of the affected areas of the country, and they became the drought prone areas.

3. Evolution trend of wheat waterlogging

The occurrence frequency of waterlogging in winter wheat showed an
increasing trend, and the intensity of the disaster increased more obviously in the
late growth stage. Since 1961, winter wheat waterlogging in the middle and lower
reaches of the Yangtze River often happened in seedling, jointing stage and heading
to filling stage, but less at booting stage. Moreover, their changing trends were
different. During 1981 to 2010, winter wheat waterlogging showed an increasing
trend except the jointing stage, especially both the occurrence frequency and
intensity of winter wheat waterlogging increased significantly at booting and heading
as well as filling stages. The spatial distribution of winter wheat waterlogging in all
growth stages presented the patten of more in the south and less in the north.

4. Evolution trend of high temperature heat damage in paddy rice

The high temperature heat damage of paddy rice showed a pronunced increasing
tendency, and the severe disasters increased significantly. It occurred mainly in the
heading and flowering stages. Since 1961, the damage from high temperature heat
damage tended to increase, especially during 1981 to 2010. The spatial distribution of
early paddy rice heat harm was more in the southwestern and eastern part and less in

the central and western part in the middle and lower reaches of the Yangtze River. The
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early rice heat in the Southern China injuried less than in the middle and lower reaches
of the Yangtze River, and its spatial distribution was more in the northern part and less
in the southern part. The high temperature heat harm of single—cropping paddy rice
was more in the western part and less in the eastern part.

5. Evolution trend of chilling injury

Since 1961, the chilling damage showed a decreasing trend, but during
1981-2010, low temperature and rainy injury showed an increasing trend. In the
middle and lower reaches of the Yangtze River, both the low temperature and
rainy injury in early paddy rice and the cold dew wind in late paddy rice showed
a decreasing trend; the low temperature and rainy injury showed the more in
the western part and less in the eastern part, and the cold dew wind was more
in the northwestern part and less in the southeastern part. In South China, the
cold dew wind showed a decreasing trend, and more in the western and eastern
parts and less in the central part; the low temperature and rainy injury showed an
increasing trend, and was more in the northern part and less in the southern part.
In Northeast China, the chilling injury of paddy rice showed a decreasing trend,
and was more in the central and northern parts and less in the southern part. The
chilling injury in spring maize showed a decreasing trend, was more in the central
and northeastern parts and less in the southeastern and southwestern parts.

6. Evolution trend of frost damage

Since 1961, the frost damage generally decreased, but the changing tendency
was aggravated in local areas. The frost damage in winter wheat often happened in
the seedling stage in both the middle and lower reaches of the Yangtze River and the
Huanghuaihai, and it also showed a decreasing trend. The spatial distribution was more
in the western part and less in the eastern part in Huanghuaihai region, and more in
the northern part and less in the southern part of the middle and lower reaches of the
Yangtze River area. The frost damage of winter wheat did not decrease with decreasing

frost days, even become worse in local areas due to the ahead of the development stage.
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The frost damage in spring maize in Northeast China more often happened at the milk
ripe stage, but less at the seedling stage. The frost damage at the milk ripe stage and
the seedling stage both showed a decreasing trend. The frost damage was more in the
eastern part and less in the southern while northern part at the seedling stage, while
more in the northern part and less in the southern part at the milk ripe stage, however,
the frost damage showed a increasing trend in Heilongjiang and Jilin provinces.

7. Assessment of maize meteorological disaster damage

During 1981 to 2012, the fluctuation range of the meteorological yield and
the average yield reduction in the disaster year in the spring maize producing areas
( Heilongjiang, Jilin and Liaoning provinces ) were obviously more than those in
the summer maize producing areas ( Hebei, Shandong and Henan provinces ) .
The mean meteorological yield reduction ratio in the spring maize producing areas
(10.7% ) was much more than that in the summer maize producing areas (5.3% ) .
The spring maize faced greater damage risk than the summer maize. The yield
reduction per unit area in the disaster year in the spring maize was higher in the
provinces of Liaoning and Qinghai. The yield reduction in the disaster year was more
in the provinces of Jilin and Liaoning, and the meteorological yield reduction ratio was
greater in the provinces of Liaoning, Tianjin and Heilongjiang. The meteorological
disaster risk was higher in the northern provinces of Heilongjiang, Jilin, Liaoning,
Qinghai and the southern provinces of Jiangxi, Anhui, Hunan, Guangdong.

8. Assessment of winter wheat meteorological disaster damage

During 1981 to 2012, the annual mean winter wheat trend yield in the national
level was about 3237kg / ha, and showed an increasing trend. The annual mean
meteorological yield reduction ratio in the disaster year was 2.3%, and the maximum
value reached about 6.5%. The fluctuation range of the meteorological yield was greater
in the provinces of Ningxia and Anhui. The meteorological yield reduction per unit
area in the disaster year was greater in the provinces of Anhui, Ningxia and Tibetan.

The meteorological yield reduction was greater in the provinces of Henan and Shandong.
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The meteorological yield reduction ratio in the disaster year was more m the provinces of
Ningxia and Gansu. The winter wheat meteorological disaster damage mainly happened
in the Northwest arid region and Hunaghuaihai plain. The meteorological disaster risk was
higher in the provinces of Ningxia, Gansu and Guizhou.

9. Assessment of single cropping paddy rice meteorological
disaster damage

During 1981 to 2012, the annual mean single cropping paddy rice trend yield
in the national level was about 6399kg/ha, and showed an obvious increasing trend.
The annual mean meteorological yield reduction ratio in the disaster year was 2.1%,
and the maximum value reached about 6.5%. The meteorological yield reduction
in the disaster year was greater in the provinces of Jiangsu and Sichuan. The
meteorological yield reduction ratio in the disaster year was more in the provinces
of Henan and Shaanxi. The meteorological disaster damage of single cropping paddy
rice mainly happened in the northemn rice producing area of Jilin and Heilongjiang
provinces and the southern rice producing area of Jiangsu, Anhui and Sichuan
provinces. The meteorological disaster risk was higher in the province of Jilin.

10. Assessment of early paddy rice meteorological disaster damage

During 1981 to 2012, the annual mean early paddy rice trend yield in
the national level was about 5299kg/ha, and showed a slight increasing trend.
The annual mean meteorological yield reduction ratio in the disaster year was
2.2%, and the maximum value reached about 5.9%. The fluctuation range of
the meteorological yield was greater in the provinces of Anhui and Hubei. The
meteorological yield reduction per unit area was greater in the provinces of Anhui
and Hubei. The meteorological yield reduction was the greatest in the province of
Jiangxi. The meteorological yield reduction ratio was the greatest in the province
of Anhui ( 32.6% ) . The meteorological disaster damage of early paddy rice
mainly happened in the provinces of Anhui, Jiangxi, Hainan and Yunnan. The

meteorological disaster risk was higher in the province of Anhui.
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