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Abstract

Global climate change is a huge challenge facing the human beings in today’s
world and in the long term future. China is one of the areas which are sensitive to and
significantly influenced by the climate change. The occurrence frequency and intensity
of extreme events increased in the context of global warming, such as heat waves,
heavy rainfall and flooding, regional drought, haze pollution and other extreme
weather and climate events. According to the observation and a variety of indicators of
the climate system, the global average surface temperature in 2015 was 0.76°C higher
than the average during 1961~1990. Year of 2015 became the world warmest year
since 1880, in which the global average surface temperature was about 1.0°C warmer
than that before the First Industrial Revolution. The average surface temperature of the
Northern Hemisphere rose significantly faster than that of the Southern Hemisphere,
which was 1.00°C above normal in 2015, and was double of that in the Southern
Hemisphere.

In 2015, the average surface temperature of Asia was 1.17°C above normal,
which was the highest record since 1901. During the past hundred years (1901~2015),
the average surface temperature of Asia increased by 1.45°C. During 1951~2015,
China’s annual mean surface temperature illustrated a significant upward trend. In
2015, China’s average surface temperature was 10.5°C, 1.3°C above normal, so that
year of 2015 was the warmest year since 1951 with complete meteorological records.
The regional mean temperature in China was overall on the rise, but exhibited
remarkable regional differences. In other words, northern China (North China,
Northwest China and Northeast China) and western China showed greater increasing

rates than southern China and eastern China, respectively. The Qinghai-Tibet Region
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even witnessed an increasing rate of 0.36°C per decade. During 1961~2015, the
average temperature in the lower troposphere and upper troposphere over China both
showed significant increase, while the temperature of lower stratosphere showed
significant decrease.

Since 1961, the Asian Monsoon Circulation System was characterized by obvious
strong-weak-strong inter-decadal variation. However, the strength of the East Asian
Summer Monsoon and Winter Monsoon both turned from strong to weak in 2014.
During 2015, the East Asian Summer Monsoon was slightly weaker than normal,
while East Asian Winter Monsoon was near normal. The national mean precipitation
showed no significant linear trend in the past century, but was dominated by a 20~30
years inter-decadal fluctuation and large inter-annual variability. The mean precipitation
was 20.1 mm more than normal in 2015. The annual mean precipitation over Eastern
China was featured by “more in south but less in north”. Among all the eight regions
in China, the rainfall over East China and South China experienced the most
significant increase, while that in Qinghai-Tibet Region experienced the most
significant decrease. In eastern China, there were large discrepancies of the long-term
variability of annual rainfall in different climatic regions. Beijing and Harbin showed
the most remarkable inter-decadal variation, while Shanghai and Guangzhou showed
obvious linear increase for recent 50 years.

During 1961~2015, China’s annual active accumulated temperature above 10°C
and the total number of single-station rainstorm days increased, while the annual
average rainy days, sunshine duration, wind speed and sand storm days in northern
China decreased. The total cloud cover was on the rise since the late 1990s. The
number of thunderstorm days in warm season showed obvious regional difference.
Meanwhile, significant inter-annual and inter-decadal variability existed in the number
of thunderstorm days across various regions. During 1961~2015, the number of
thunderstorm days showed decreasing trend in Beijing and increasing trend in Hong

Kong, respectively. In eastern China, the atmospheric environment capacity exhibited
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decreasing trend, with an average of —3% per decade. The atmospheric environment
capacity in 2015 rose by 2% compared with that in 2014.

The extreme high-temperature events and extreme heavy rainfall events occurred
more frequently, whereas extreme low-temperature events decreased significantly, and
regional drought events tend to proceed with weak increase. The number of typhoon
genesis in the Northwest Pacific and South China Sea tends to decline, but the
intensity of typhoons landed on China significantly increased in the past decade. In
2015, the mean intensity of landfall typhoons reached the maximum level since 1949.
At the same time, the evolution of Super El Nifo Event reached its peak (2.9C) in
November 2015, and regional impact and global climate impact of such Super El Nifio
Event were significantly great.

China’s offshore sea level remained higher than normal, with an average rising
rate of 3.0 mm per year. In 2015, national sea level was 90 mm higher than the
average of 1975~1993, but was slightly lower than that in 2014. The coastal sea levels
of the Bohai Sea, the Yellow Sea, the East China Sea and the South China Sea
dropped by 26 mm, 19 mm, 19 mm and 22 mm than those in 2014, respectively.
During 1950~2015, the Sea Surface Temperature (SST) of the North Atlantic
exhibited significant inter-decadal variation, which always kept increasing since the
mid-1980s. The SST of the tropical Indian Ocean showed a significant upward trend.
In 2015, the majority of the world’s sea areas were characteristic of warmer SST.
Particularly, the tropical eastern and central Pacific, castern part of the North Pacific
and some sea areas of the Arctic Ocean warmed most significantly.

During 1979~2015, the Arctic sea ice extent significantly shrank, whereas the
Antarctic sea ice extent slightly expanded. The Arctic sea ice extent was reached the
minimum in March 2015 and hit a record low. Sea ice condition of Bohai Sea was
generally slight than normal condition. In 2014/2015 winter, the snow coverage rates
of China’s three major snow cover areas were higher compared with the averages in

the same period since 1990. Year of 2015 was one of the years with the most dramatic



Pl

P!
Abstract \@/ 7

mass loss of worldwide glaciers. Urumqi Glacier No.1, Tianshan Mountains showed
mass equilibrium amount of —967 mm (the second lowest value since observation
record was available), which was recorded as the second only to that in 2010. During
1980~2015, active layer of permafrost regions along Qinghai-Tibet Railway showed
significant increase in the thickness and thickened at faster pace, which indicated
significant degradation of permafrost.

During 1961~2015, the surface water resources of Songhua River, the Yangtze
River, the Pearl River, southeast rivers and inland river basins of Northwest China
increased on the whole, whereas the surface water resources of Liaohe River, Haihe
River, the Yellow River, Huaihe River and the southwest rivers showed a decreasing
trend. In 2015, China’s average surface water resource was more than normal,
especially in the southeast rivers, the Yangtze River and inland river basins of the
Northwest China, which were 24.6%, 10.2% and 15.8% more than normal,
respectively. Qinghai Lake witnessed continuously rising water level, desert area of
Shiyang River basin hit the minimum level in the past 11 years, and reduction in major
lakes and wetlands of Central China slowed down. Vegetation cover for most parts of
China was close to normal in recent years. Pasture growing season of typical steppe
zone and desert steppe zone extended in Inner Mongolia, and there was a growth in
climate production potential of desert steppe zone. Autumn vegetation cover of stony
desertification area took the overall upward trend in Guangxi.

During 1961~2015, the annual land surface solar radiation in China decreased. In
2015, the radiation was 45.9 kWeh/m’ less than the normal. In 2015, Calbuco Volcano
(Chile) reached the level of Red Alert. The monitoring results of Qinghai Waliguan
Observatory (one of the global background stations) demonstrated that the atmospheric
CO, concentration continued on the rise since 1990, and exceeded 397.6ppm in 2014.
The CO, concentrations observed in the regional background stations located in
Beijing’s Shangdianzi and other regions exceeded 400ppm. In addition, concentrations

of methane, nitrous oxide and sulfur hexafluoride all reached ceiling values since the
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direct observations were available. In the past five years, regional background stations
in Beijing, Zhejiang and Heilongjiang reported that the annual averages of aerosol
optical thickness increased, which slightly declined in 2015 compared with those in
2014. In 2015, the annual average PM2.5 concentrations observed in the background
stations of Beijing-Tianjin-Hebei, the Pearl River Delta and the Yangtze River Delta
were 33.6pug/m’, 31.2pug/m’ and 24.7 pg/ml, respectively, which declined to some

extent.
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