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to 1980 „ that rose to 90% in the 1980s and to
95% in the 1990s2, according to data gathered
by Tandong Yao, head of the Chinese Acad-
emy of Sciences• Institute of Tibetan Plateau
Research based in Beijing. The runoff from
melted glaciers in China is now roughly equal
to the annual flow of the Yellow River.

•Melting glaciers are one of the most con-
vincing pieces of evidence for the impact of
climate change,Ž says Nigel Arnell, a specialist
in climate resources at the University of
Southampton, UK. But the picture isn•t so
clear when it comes to other data, such as the
cause of land deterioration in Tibet.

This summer, a team from CAREERI spon-
sored by Greenpeace documented shrinking
glaciers and lakes in the source region for the
Yellow River3, which rises on the Tibetan
plateau and is a crucial water resource for 
millions of Chinese. The group found that 
the region is experiencing vegetation loss of
3…10% each year. If the trend of rising temper-
atures continues, the team predicts a decrease
in water availability of 20…40% over the next
50…100 years, and a fall in total agricultural
output including wheat, rice and corn crops 
of 10% by 2030…50.

Down to earth
But the question of land use „ particularly
overgrazing „ is complicating the picture. The
locals tend to reject the idea that they are partly
to blame for the deterioration. For instance,
Tibetan herdsmen near the source of the
Yangtze River, who were interviewed by WWF
researchers, were adamant that global warming
had ruined the amount and quality of their
grasslands, as well as increased the spread of
disease from animals such as rats. And one of
the main findings of the subsequent report2put
together by members of the Chinese Academy
of Sciences, was to correct the notion that over-
grazing had destroyed the ecosystem. 

Most scientists, however, believe that over-
grazing is playing a major role in the vegeta-
tion loss „ the question is how much. The
issue highlights one of the major problems in
assessing the changes caused by global warm-
ing. Anecdotal surveys form the bulk of the
data for these regions, and experts warn
against relying too heavily on this kind of 
evidence. The regional studies are often not
rigorous, notes Martin Parry, a senior research
fellow at Britain•s Met Office. •Even if you can
estimate the climate change, you can look at
what the impact would be on agriculture
today, but agriculture in the future will be dif-
ferent,Ž he says. •You need to take into account
social, economic and political change.Ž

Occasionally, local governments have taken
the initiative to try to mitigate the effects of cli-
mate change. In February, the Chinese govern-
ment allotted 7.5 billion renminbi (US$930
million) for conservation projects in the source
regions of the Yangtze and Yellow rivers. To
solve the problem of land degradation, officials
are talking about relocating many of the

Tibetan herdsmen, says Li. He argues that such
an approach would be too costly, both finan-
cially and in terms of its cultural impact. •We
should try to improve productivity of the land
rather than move people,Ž Li says „ perhaps by
selecting more robust species of grass and
improving irrigation in the region.

Peak practice
Dealing with the threat of glacial lakes is a 
little more straightforward „ if there is money
available. Beginning in 1998, the Netherlands
spent US$3 million to drain Tsho Rolpa, one 
of Nepal•s most dangerous glacier lakes. The
project lowered the water level by 3 metres, but
the respite is only temporary, warns Agrawala.
Meltwater is likely to fill it up again shortly, 
he notes. 

A new book from the OECD that examines
the situation in Nepal4 suggests other mea-
sures, such as early warning systems for floods
to reduce the risk to local communities. It also
proposes using smaller hydroelectric plants

spread out on several rivers, rather than rely-
ing on one major plant that could be wiped out
in a single lake burst, as happened in 1985.

Such solutions are just one approach to a
multifaceted problem. Regional policy-makers
must juggle social and economic needs while
worrying about how to adapt in the face of
global warming. •There is a lot of talk of cli-
mate change, but how do you tell national plan-
ners to take it into account?Ž asks Agrawala. 

One possible solution could be a new adap-
tation fund, to be considered when member
states of the United Nations Framework Con-
vention on Climate Change meet in Montreal
starting on 28 November. The framework
would provide funding, insurance and tech-
nology transfer to developing countries whose
geography puts them at risk from climate
change „ such as countries prone to drought,
and those with mountainous ecosystems. 

Regardless of what aid it could get in the
future, China may already be getting a taste of
things to come. In Qumalai County, near the
headwaters of the Yangtze, wells have recently
gone dry and smaller rivers have vanished
completely. If climatologists are correct, these
water shortages may be a harbinger of the
future along the Himalayas. �

David Cyranoski is Nature’s Asia-Pacific
correspondent.
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See also pages 283 and 285 in this issue.

Researchers interview Tibetan herdsmen
(above) and measure glaciers in a bid to assess
the effects of climate change on the Himalayas.
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