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DISCUSSION ON THE PRESENT CLIMATE CHANGE FROM WARM-DRY
TO WARM-WET IN NORTHWEST CHINA

Shi  Yafeng® Shen  Yongping” Li Dongliang” Zhang  Guowei®
Ding Yongjian(E Hu Ruji@ Kang Ersi®
(D Cold and Arid Regions Envir ! and Ergineering Research Institute, Chinese Academy of Sciences . Larphou 730000;
(2 Bureau of Hydrology and Water Resources of Xinfiang Uvgur Autonomous Region , Untimgi 830010;
@ Xinjiang Institute of Ecology and Geography , Chinese Academy of Sciences, Urtimagi 830011)

Abstract

Under the global warming, mainly in northwest China, the elimate was basically characterized
by the development of warm-dry since the end of the little ice age until 1980s. A climatic mutation
to warm-wet happened in 1987, Since 1980s, air temperature has been increasing more rapidly.
The average annual temperature during 1987 to 2000 had risen by 0.7% as compared with that
during 1961 1o 1986. Nevertheless, with the rising of temperature, precipilation and glacial melt
water increase rapidly widespread. As compared with the period from 1961 to 1986, the average
precipitation during 1987 to 2000 increased by 22 % in the north Xinjiang, 33 % in the south
Xinjiang, and 10 % to 20 % , the middle and west Hexi Corridor area and some areas in the
Qinghai-Xizang Plateau, but most of the increasing precipitation falled on the Tianshan Mountains,
the Qilian Mountains and other mountains with few actual records. For the increase of glacial meh
water, No. One glacier at the source area of the Uriimqi River which has had field measurements
and menitaring for several decades is taken as an example, the average annual melt water from 1985
t0 2001 increased by 84.2 % as compared with that during the years from 1958 to 1985. Whereas
in the east region of northwest China, the conditions were in the opposite, it was still under the
warm-dry climate, precipilation decreasesd by 5% to 15 % and the draught occurred frequently
during the compared periods as above mentioned.

Along with the increase of precipitation, the hydrological conditions and ecological environment
were also correspondently changed . Most rivers in Xinjiang, the rivers at the middle and west Qilian
Mountains of Gansu Province and at the southeast Qaidam Basin of Qinghai Province had
experienced the trend of annual runoff increase since 1987, and the increase range was averaged at
mote than 5 % , and was above 20 % in most regions and the maximum increase range arrived at
40% from the years of 1956 to 1986 to the years of 1987 to 2000. The lake-levels of the most
influenced inland lakes by the increase of precipitation, such as the Bosten Lake and the Fbinur
Lake, had continuously and rapidly risen since 1987. The lake-level of Bosten Lake was risen with
4.5m from 1987 to 2002, exceeding the highest lake-level during 1950s. The arca of wide and
shallow Ebinur Lake had been enlarged from 499km® in 1987 to | 064kn® in 2002, resuming the
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high lake-level in 1957. Along with increase of precipitation, flood disasters happened frequently.
In the existing records of flood disasters, the most serious ones occurred in 1987, 1996 and 2002,
and the damage of 1996 flood disaster was extremely serious in Xinjiang. However, the climate
change from warm-dry 1o warm-wet brings much more benefits than harms. The mean annual
mountain water resources of Xinjiang during the years from 1987 to 2000 was increased by 7 % ,
about 62.1 x 10" m’/a, as compared with that during the years from 1956 to 1986. The vegetation
index was obviously increased in the area of north and west Xinjiang, where precipitation increased
in a larger amount. In northern part of China, especially in the Xinjlang area, the days of sand-dust
storms were rapidly decreased because of the reduction of strong windy days. 3

Above-mentioned evidences indicate that the regional climate of northwest China had showed
the trend climate change from the warm-dry patlemn to the warm-wet pattern. Through comprehensive
evaluation and analysis of the evidences and signals, the present climate change of northwest China 4
can be classified into three regions. The first is the notahle change region of climatic pattem with

marked becoming wet, mainly in the north Xinjiang, the Tianshan Mountains and their both sides,

the west Tarim Basin. the down course area of the Yarkant River, west and central part of the Qilian

Mountains, and the area of southwest Qaidam Basin. The west boundary of this region should go into

e e e

the Central Asia countries where the range is difficull 1o determine because of the lack of
information. The second is the slight change region of climatic pattern with some trend of becoming
wel, mainly in the grand Taklimakan Desert, the desert area al the east Xinjiang, the west Gansu
and inside the Qaidam Basin, where it is extremely dry and the actual evaporation is also limited,
and il is estimated that the precipitation is impossible to increase largely there. The third is the
unchanged region of climatic pattern with persistent drought, mainly in the east area of northwest
China, and less precipitation was still in the years of 1990s.

Through the analysis of the moisture transportation and atmospheric circulation, it is considered
that northwest China is affecled by various atmospheric circulation patterns. In the Xinjiang area,
the climate is affected mostly by the westerly current coming from the Atlantic Ocean and the Arctic
Ocean. However during 1980s and 1990s, the atmospheric moisture content increased obviousty,
caused by the rapid global warming which enhances the northwards transportation of moisture mainly
from the Indian Oceans, and also parily from the westerly current.

By means of modeling, statistical and period analysis, similarity and comparison analysis of
palecclimatology, a speculation is made, in despite of large uncertainties. Most probably, the time
scale of present climate change from warm-dry to warm-wet in northwest China would be the
centenary with the decadal fluctuation at a new warm-wet level of climatic pattern. Spatially, under
the global warming, the still warm-dry climatic pattem in the east area of northwest China could be
changed into the warm-wel pattern not long, and it would become wet in the whole area of northwest
China to 2050.

Key words climate change, warm-dry, warm-wet, change of climatic panern




