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All countries in the world face challenges in dealing with environmental problems stemming from
climate change. China’s challenges in adapting to climate change are particularly acute as it is a
country struggling to prevent even more pollution and natural disasters that stem, in part, from 30
years of unchecked economic growth. According to scientific assessments by the Intergovernmental
Panel on Climate Change (IPCC), global temperature increases may range from 1.4 degrees Celsius to
5.8 degrees Celsius by the end of the 215t century. In 2008, the China Meteorological Administration
(CMA) stated that over the past century (1908-2007) the average temperature of the earth’s surface in
China has risen by 1.1 degrees Celsius. Between 1986 and 2007 China experienced 21 warm winters
with 2007 being the warmest year since CMA began systematic meteorological measurements in
1951.1 Furthermore, China is estimated to have annual average temperatures rise by 3.5 degrees
Celsius by the end of the 215t century.? Like the United States, the impacts of global climate change in
China are diverse, due to the country’s vast size and its drastically different geographies—ranging
from extensive mountains, grasslands and deserts to tropical forests and low-lying coastal areas. This
research brief examines four major biophysical climate change impacts on China’s environment:
melting glaciers, rising sea levels, biodiversity loss, and increase in natural disasters.

MELTING GLACIERS

The pattern of annual mean surface air temperature in China parallels the global trend of rising
average temperatures. While the global average surface temperature has increased by 0.3~ 0.6 degrees
Celsius since the 19th century, the average increase in China within the same time period was 0.5~0.8
degrees Celsius.? The phenomenon of rising surface temperatures in China is most significant in the
Himalayan Mountain region. Xu Jianzhu, a researcher at the Center for Mountain Ecosystem Studies,
concluded that the air temperature of the Tibetan Plateau is now increasing at the rate of 0.3 degrees
Celsius every ten years, drastically faster than the global average.*

The rapid change in temperature has a direct and profound impact on glaciers. Projections show that
a temperature rise of 4 degrees Celsius could trigger rapid melting of glaciers on a global scale.
According to estimates at the Meteorological Administration in the Tibetan Autonomous Region,
glaciers in Tibet have been melting at the rate of 131.4 km? per year for the past 30 years.® The
shrinking of these glaciers leads to: (1) flooding from glacial lakes into the upper reaches of the
Yangtze River, and (2) lower volume of water in the Yangtze’s downstream areas.

In an effort to prevent natural disasters and give early warning to residents who live in high-risk areas,
the National Meteorological Administration, the Chinese Academy of Science, and the United
Nations Environmental Programme (UNEP) have been observing and monitoring glacier activities

in the Himalayan Mountains.”

Glacier Lakes Overflow
Glaciers melting in the Himalayas could lead to the overflow of 200 glacial lakes and produce large-
scale flooding and mudslides in mountainous areas.® Areas along the Sichuan-Tibet Highway (Chuan



Zhang Gong Lu), the upstream region of Yarkand River, the Hastern part of Pamirs Plateau, and the
middle part of Mount Tian have all encountered increasingly frequent and devastating mud slides.” In
a particularly devastating example, on 10 June 2004, rapid landslides and massive flooding from the
River Yi'ong Zangbo in the Tibetan Plateau destroyed major highways and bridges connecting
neighboring regions. The massive flood destroyed approximately 10 bridges, 50 miles of highway and
hundreds of homes in Tibet.!?

Decrease of Water Volume in Major Rivers

The region containing the sources of the two major rivers in China, the Yangtze River and the
Yellow River, used to be covered by around 1,369.86 km? of glacier, whose abundant runoff provides
water for both the Yangtze River and the Yellow River.!! In recent years, the glacier coverage in the
source regions has decreased by around 15km? from 1986 to 2000.12 In 2007, Yang Yong, a geologist
and environmental activist, traveled along the Yangtze River to trace it back to its source and observe
changes to the environment along the way. Yang confirmed the shrinkage of the Jianggendiru Glacier
and Toutou River, the source of the Yangtze River.!3 Chinese scientists predict that even if global
warming stops, one-third of the glacial area in Tibet will disappear by 2050, and half will disappear by
2090.14 Glacial retreat may cause a transformation in the pattern of rivers that currently feed the
Yangtze River. If these rivers fail to flow into the Yangtze River, the natural runoff volume of the
Yangtze River is likely to decrease by 25 percent in the future.!> Furthermore, if the Yangtze River
runoff decreases, the wetland ecosystem in Qinghai—a major migratory bird habitat located in
northwestern China—will face possible desertification.!6

RISING SEA LEVELS

Global warming has a direct impact on China’s coastal areas as the rise in average global temperature
accelerates the melting of ice caps and increasing sea levels rise. The “2007 Sea Level Monitoring
Report,” released by China’s State Oceanic Administration, indicated that the average sea level along
Chinese coastal areas has increased by 90 millimeters (mm) over the past 30 years.!” Sea level around
Tianjin has risen by 196 mm, more than double the average increase in China.!8

Rapid urbanization along China’s coasts also exacerbates the threats from rising sea levels. Shanghai
and Tianjin, for instance, show higher rates of sea level rise due to their high concentration of
buildings and their over-extraction of groundwater, which decreases land load carrying capacity and
accelerates land sinking.!” According to estimates by Chen Manchun, a research fellow with the
Tianjin-based National Marine Data and Information Service, sea levels at the Yangtze River Delta
will rise 20 to 60 cm, and levels at the Bohai Sea area will rise 30 to 60 cm.2? With both global
warming and urbanization contributing to rising levels, Shanghai and Tianjin are especially vulnerable
to the impacts of climate change. Hong Kong, with its island geography, shares the same
vulnerability to sea level rise as small island countries face.

Sinking Shanghai

Shanghai, located in a low-lying area near the mouth of the Yangtze River, has a relatively lower land
level, making it inherently vulnerable to rising sea levels. As Shanghai has grown over the past three
decades, it has pumped more and more groundwater.2! As a result, Shanghai sank 1.76 meters from
1921 to 1965.22 Although the Shanghali city government has stopped pumping groundwater, land
reclamation represents another factor which could accelerate Shanghai’s danger of sinking, making it
even more vulnerable to sea level rises.

Shanghai’s urban development is often seen as one of the world’s largest land reclamation programs,
with around 78,500 hectares of land created from the sea over the past 50 years and a projection to
reclaim 40,000 hectares by 2010.23 The city’s most prosperous financial district, Pudong, is
constructed on reclaimed land. Following the success of the financial district in Pudong, more land is
being reclaimed around Chongming Island in Shanghai for the construction of an eco-city.?*



Reclaimed land has produced high economic profits in Shanghai, but such land is highly vulnerable
to sea level rises. There is also the possibility of highly concentrated skyscrapers putting more weight
on the land and causing Shanghai’s marshy ground to sink.2

The average altitude of reclaimed land in the Yangtze River Delta is only three to five meters above
sea level. A 60 cm sea level rise will be a significant threat to Shanghai and its neighboring areas by
exposing at least 18 million residents to the danger of flooding.26 Zheng Guoguang, director of the
China Meteorological Administration, warned that a sea level rise of 60 cm by 2050 could destroy
Shanghai’s economic growth, as well as structures constructed on reclaimed land.2” Moreover,
coastal erosion, salt water intrusion into the Yangtze River, and storm surges are likely to result from
such a sea level rise.28

Vulnerable Hong Kong

Hong Kong is especially vulnerable to sea level rise due to its geography, high concentration of
skyscrapers, and massive amount of reclaimed land. The mean sea level of Victoria Harbor in Hong
Kong has increased by 0.12 meters in the past 50 years.?? The Hong Kong Observatory predicted
that Hong Kong’s mean sea level would increase by 48 cm if the global mean sea level increases .88
meters by 2100.30

Hong Kong, located on the typhoon belt in the South Pacific Ocean, frequently suffers from
flooding as a result of typhoons. With the global mean sea level rise of 30 cm by 2030, the effect of
storm surge, which accompanies a typhoon, and may cause massive flooding in low-lying and costal
areas.’! In extreme cases, storm surge can be as much as 3 meters tall, with the average being
between 0.5 and 1.0 meters.’2 The increasing frequency of typhoons and storm surges, associated
with sea level rise, not only pose a threat to the livelihood of residents living in low-lying costal areas,
but they also have the potential to damage above-ground railways and the subway system.33

LOSS OF BIODIVERSITY

As one of the most biodiverse countries in the world, China is home to 17,300 species of plants and
animals. This includes 667 vertebrates, unique geneses, ancient flora and fauna as well as rare animal
species.’ For instance, species, such as giant pandas, golden monkeys and takins only exist in China’s
high mountain forests in the Southwest. Rapid industrialization, urbanization as well as logging,
mining, and hunting, have led to degradation of the habitats of these species. The International
Union for Conservation of Nature in its China Species Red list estimates that 34.74 percent of
invertebrates, 35.92 percent of vertebrates, 69.91 percent of gymnosperm and 86.63 percent of
angiosperm in China are endangered—the figures are far higher than the earlier, official government
tigures that ranged from 2 to 30 percent.?>

While urbanization and pollution are major drivers of biodiversity loss, climate change also
contributes to biodiversity loss by altering the structure of ecosystems. The Intergovernmental Panel
on Climate Change (IPCC) indicated that if the global average temperature rises by 1.5 - 2.5 degrees
Celsius, around 20 to 30 percent of global species will face extinction.?¢ According to IUCN’s
observation, 25 percent of mammals in the world are at risk of extinction and half of all the mammal
species have dwindling populations, especially the Asian primates.’”

In the past 50 years, rainfall in the habitats of the giant panda, ranging from southwest China (Gansu,
Shaanxi, and Sichuan Provinces) to east of the Tibetan plateau, has significantly decreased.’® The
decrease in rainfall threatens both the habitat and food source (bamboo) of the giant panda. Giant
pandas, however, are not the only species that are endangered due to climate change. Qinling
Mountain in Shaanxi Province is the natural habitat in Sichuan Province for the golden monkey, the
takin, and the crested ibis.?* The Qinling Mountain habit and the species inhabited within are
decreasing as a result of the uneven distribution of rainfall and changing temperatures. Because of



the shrinking and the deteriorating of natural habitats, the number of Yunnan snub-nose monkey and
the Tibet antelope are also decreasing.0

Coral Reefs

China has abundant coral resources along its South China Sea, particularly around Hainan Island.
Along China’s coasts, the total area of atolls—also known as the platform reefs in the South China
Sea—is approximately 30,000 km2.#! The fringing reefs, spread along the coastal line, stretch from
Dongshan Bay in Fujian Province to Luizhou Peninsula.*? Rapid urbanization, industrialization, and
an increase in population along the coast have contributed to the degradation of many coral reefs.
Over-fishing and coral mining are causing 80 percent of coral reef degradation around Hainan
Island.#

In addition to pollution, over-fishing, and coastal development, both the rise of ocean temperatures
and the changing pH value in seawaters increase the vulnerability of coral reefs. Thus climate change
is considered serious threat to coral reefs.

The rising sea surface temperatures and rising levels of carbon dioxide as a result of climate change
are causing serious coral bleaching problems.* During the last decade, strong El Nifio and La Nifia
weather pattern disruptions have become more frequent. In 1998, the effect of El Nifio combined
with the effects of global warming caused the highest recorded global mean for sea temperature; the
abnormally warm temperature was destructive to coral reefs globally.#5> Coral bleaching was
widespread, especially in the Western Pacific and Indian Oceans.* In Southeast and East Asia, 18
percent of coral reefs were destroyed in 1998.47

The increase of carbon dioxide, a major contributing factor to climate change, is also causing ocean
acidification. A quarter of carbon dioxide produced from fossil fuels interacts with water and causes
carbonic acid.*8 Because coral is sensitive to pH changes, a moderate ocean acidification (a slight
decrease in pH) can slow coral growth and cause coral calcification.*?

Coral reefs are home to numerous marine species. More than 4,000 fish species and a large variety of
organisms—including sponges, starfish, and sea cucumbers—inhabit coral reefs.>* The relationship
between sea grass, fish and coral reefs is interdependent, with coral reefs providing sedimentation for
sea grass to root in, sea grass supplying nutrients to feed coral reefs, and fish relying on both for
protection.’! The destruction of coral reefs damages this interdependence within this fragile ocean
ecosystem, triggering a major loss in marine biodiversity.

INCREASE IN NATURAL DISASTERS

In the IPCC’s third assessment report, the IPCC concluded that extreme weather events, including
heat waves, extratropical and tropical cyclones, droughts, intense rainfall, thunderstorms, snow
avalanches and dust storms, are increasing in Asia, particularly in China.>2 The 2004 Report of the State
of the Environment in China identified the increasing trend of abnormal natural disasters, including
droughts, tropical cyclones, rain storms, dust storms, and thunderstorms.5> The Chinese
government’s white paper titled China’s Policies and Actions for Addressing Climate Change (issued 29
October 2008) stated that China has been experiencing an increased frequency and intensity in
extreme climate phenomena, such as high temperatures, heavy rain and snow and severe droughts.>*

The China Meteorological Administration predicts that changing climate trends on land in China
include: (1) increasingly frequent and severe dust storms in northern China, (2) less rainfall in eastern
coastal areas, and (3) stronger snow storms in southern and central China.55 The most notable
climate trend in the coastal areas includes the increases in sea surface temperatures resulting in more
powerful tropical cyclones.
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In recent years, natural disasters have become more unpredictable and devastating in China.
According to the China Meteorological Administration, there were more natural disasters than usual
in 2006—such as flooding and mudslides caused by typhoons.>¢ In 2007, Chinese officials and
researchers ascribed the cause of killer typhoons and extreme weather to climate change.>” In
addition, there is an increasing trend in the strength, speed and destructiveness of typhoons, causing
catastrophic damage to residents around coastal areas, especially those in the southeastern China.

The year 2004 proved to be an environmentally tumultuous one for China. That year, from
September 2 to September 5, the Northeastern Sichuan region was hit by a tremendous rainstorm.>
The rainstorm, accompanied by landslides, debris flow, and flooding, caused the death of 102 people
and the collapse of 67,000 houses.’® The extreme weather events, to some extent, verified the IPCC
prediction that, sea level rise and altered frequencies and intensities of extreme weather would
negatively impact natural and human systems.®® Furthermore, in 2004, while China’s coastal region
was experiencing the problem of flooding brought on by killer typhoons and rain storms, the
northern and western regions of China suffered from abnormally intense droughts.t!

One striking example of increased impact of floods and droughts occurred between January and June
in 2004, when the eastern region of Inner Mongolia and northeastern China had a severe lack of
rainfall and snow, with less than 100 mm in total. Similarly, Jilin Province, located in northeastern
China, observed that the total drought area was more than 196 Qing (1 Qing = 2.2710538 acres), the
severe drought area was around 119 Qing, with 3 rivers (the Shuangyang, Xinkai, and Mushi) in
Changchun City running dry.62

The drought in the summer of 2004 not only hit Inner Mongolia and northeastern China, but by the
fall the drought spread nationwide into the lower part of the Yangtze River and into southern China,
including Guangxi, Guangdong, Fujian and Hainan provinces.5> The Chinese Institute of Arid
Meteorology in Lanzhou and the Chinese Academy of Science predicted that northern China will
keep encountering severe drought over the next 10 to 15 years.** Global climate change potentially
exacerbates the already severe lack of access to water and water shortage problems in northwestern

China.

According to World Bank estimates, 480 million Chinese, almost 40 percent of the population, are
currently living in regions facing water scarcity.%> The occurrence of droughts in China, as the United
Nations and the World Bank predict, will continue to increase in severity in the next 50 years.
Extreme weather events, including typhoons, floods, and droughts have caused great economic loss
and adverse human health impacts.

CONCLUSION

The ancient Chinese proverb “Man Must Conquer Nature” (Rending Shengtian) is relevant not just for
China, but captures the unsustainable natural resource consumption and damage that accelerated
with the Industrial Revolution in the 18®* Century. Over the past three decades there has been a
greater recognition globally that environmental resources are finite, fragile, and exhaustible. While
there is still political debate over whether current global warming is naturally occurring or due to
industrialization, climate change is indeed occurring and it poses severe threats to every country. An
examination of China’s melting of glaciers, rising sea levels, loss of biodiversity, and increasing
natural disasters underscores how potentially devastating each one of these climate change
phenomena can be for the Chinese people, and all of humankind.
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