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Research on Northwest China's Arid Climate is Planned

Sun Guowu Chen Baode Wan Ludong
(Lanzhou Arid Meteorological Institute, Lanzhou 730020)

The arid and semiarid region of China makes up about half of the country's total land
area. In the northwestern area of China,arid and semiarid land makes up more than 80% of
the land area. This region recorded 1056 severe droughts and 1029 floods during the 2155
year period from 206 B. C. to 1949 A.D. In accordance with the f)rinciple of combining basic
and applied scientific research, and placing equal emphasis on research and service, scientists
will conduct research on the causes, prediction, and mitigation of aridization in northwest
China. This project will be supported by the China Meteorological Administration during
1993-1995. Researchers from the provinces and regions of northwest China will participate in
the work. This project will be important for economic development and disaster reduction
and prevention.

Northwest China has features typical of arid and semiarid regions, so research on the
area will relate to corresponding research for other arid and semiarid regions of the world.
These regions account for about one-third of the area of the earth. The project will establish
an arid climate database for northwest China and also the Open Laboratory of Arid Climate
in the Lanzhou Regional Meteorological Center. The data system will involve the collection
and processing of data on arid climate (both conventional and nonconventional data), re-
trieval and storage of data, and construction of a graphics bank. To improve the level of re-
search in northwest China and promote international cooperation and education of -young re-
searchers, the laboratory will accept, invite, and exchange domestic and foreign scientists.

Project objectives are as follows ;

1. The analysis of the evolution of northwest China's arid climate and the three-dimensional

structure of its general circulation.

a. The analysis of historical droughts in northwest China.

b. A comparison of the similarities and differences between aridity in northwest China and
other arid zones.

¢. The analysis of changes in northwest China's climate.

d. The analysis of the atmospheric circulation associated with northwest China's arid cli-
mate.

e. The analysis of general circulation anomalies and three-dimensional teleconnections of
northwest China's arid climate.

f. The diagnostic analysis of meridional and zonal circulation and subsidence between cen-
tral Asia and northwest China.

. A study of the diagnostics of coupling and feedback between large-scale and small-scale

0]

meteorological conditions and relationships between their formative circulations.

llo



2. Research into physical factors influencing northwest China's arid climate using numerical
experimentation techniques, )

a. Influence of the Tibetan Plateau, Tian Shan Mountain, and East Asia sea-land distri-
bution on northwest China's arid climate. _

b. R.elationship of the Tibetan Plateau with abrupt changes in northwest China's arid cli-
mate and general circulation patterns.

¢. The influence of northwest China's land -surface processes on the production of its arid
climate(albedo, soil humidity, roughness, vegetation, and so forth).

d. Research on physical processes underlying aridity in northwest China.

e. Physical mechanisms of the relationship between the jet stream to the north of the Ti-
betan Plateau, its abrupt changes, and trends in northwest China's aridity.

f. The influence of solar activity and CO, and other trace gases on northwest China's arid-
1y.

g. Interactions between human activity and northwest China's arid climate.

h. Research on land-water circulation processes and feedback with northwest China's arid
climate. .

3. Research on climate prediction techniques(with emphasis on annual time scales and objec-

tive prediction).

a, Short-term climate prediction for northwest China.

b. Composite prediction model for “Climate-Circulation- Agricultural Harvest Years. ”
c. Other irregular meteorological prediction (e. g. , river flows),

4. Research on agricultural drought strategies in arid zones. Project researchers plan to de-
velop an ecological crop model to assist with this project. Existing drought managemeﬁt
methods will be reviewed. This research will concentrate on the following.

a. Temporal and spatial relationships between soil humidity and precipitation, as well as
an understanding of drought severity.

b. Water requirements of principal agricultural plants (including crops, grasses, trees,
etc. ) and the investigation of drought-resistant plant varieties.

¢. Determining agroclimatic production potential.

d. Using optimization theory to determine crop potential in various agroclimatic zones for
northwest China.

Northwest China is connected to the Tibetan Plateau and located at the hinterland of the
Asian continent. The arid climate of this region and the Tibetan Plateau plays an important

part in global climatic change.
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A PRELIMINARY ANALYSIS OF THE FRACTAL
DIMENSION CHARACTERISTICS OF THE RECENT
500-YEAR FLOOD/DROUGHT RANK SEQUENCE

Xia Ailing ~ Luo Zhexian

(Nanjing Institute of Meteorology,Nanjing 210044)
Abstract

The fractal dimension of 8 sequences of area-averaged values of the recent 500-year
flood/drought rank in Northwest and Southeast China is calculated in this paper,and the in-
fluence of the length of the norecord-year in the sequences and the method transforming the
flood/drought literal record into numbers on the result of fractal dimension are also dis-
cussed.

Key words:Flood/Drought rank,Fractal dimensién,Sequence.
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