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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.

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

meteorological conditions and relationships between their formative circulations.



2. Research into physical factors influencing northwest China's arid climate using numerical

experimentation techniques.

a.

3

Influer_lce of the Tibetan Plateau, Tian Shan Mountain, and East Asia sea-land distri-

bution on northwest China's arid climate.

. 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).

. Research on physical processes underlying aridity in northwest China.

. 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.
The influence of solar activity and CQ; and other trace gases on northwest China's arid-

ity.

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

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.
b.

C.

Short-term climate prediction for northwest China.
Composite prediction model for “Climate~Circulation- Agricultural Harvest Years. ”

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 management

methods will be reviewed. This research will concentrate on the following.

a.

b.

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

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

Determining agroclimatic production potential.

. 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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THE ANALYSIS AND DIAGNOSIS OF DROUGHT
IN NORTHWEST CHINA AND OTHER AREAS
OF AFRICA SINCE THE LATE ABOUT 100 YEAR

Sun Guowu Yu Yaxun Feng Jianying

(I.anzhou Arid Meteorological Institute,Lanzhou 730020)
Abstract

We have analyzed the relationships of droughts between Northwest China and other
areas of Asia-Africa(the Northern Africa,the Middle East and the Middle Asia),and it was
found that the droughts first started in the Northern Africa,and then expanded eastward to
the Northwest China through the Middle East and Middle Asia. We studied the anomaly
general circulation low-frequency teleconnection pattern during drought periods and its rele-
vant low-frequency wave train structure. These results indicated that the droughts are well
related with the abnormal status of general circulation. Moreover, the general circulation
anomalies in different regions are close related.

Key words:Northwest China,Northern Africa,Middle East,Middle Asia,Drought.
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CHANGE OF DROUGHT/FLOOD ABOUT 1000
YEARS (990~1989)IN XI’AN AREA

L.i Zhaoyuan Wu Suliang Yang Wenfeng Wang Xiugin

(Shaansi Institute of Meteorology. Xi'an 710015)

Huang Cunyin L1 Hui

(Section of Climate Data in Shannxi Province, Xi'an 710015)
Abstract

Based on rich records of historic drought /flood, drought/flood series were established
with historic drought/flood standard and normalized variation of 5 levels. Varying features
of drought/flood were analysed by using power spectra and harmonic analvysis. Also chang-
ing trends from 1996 to 2000 were predicted.

Key words : Xi'an,Change of drcught/flood.
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ANALYSES INTO THE CLIMATE CHANGE OF THE
QINGHAI LAKE SINCE HOLOCENE EPOCH

Zhou Lusheng Wang Qingchun

(Qinghai Province Meteorological Bureau,Xining 810001)
Abstract

Based on the partially representative data of the environmental change of the Qinghai



lake and the data of the growth ring as well as the data obtained by instruments, this paper
investigates the main features of the climatic. change with varied temporal scales and
discusses the cause for the fall of the lake surface.

Key words: Qinghai lake ,Climatic change ,Fall of the lake surface.
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THE FEATURE OF CHANGES IN DRY-WET FOR NEARLY
250 YEARS IN THE WEST OF XINJIANG

Wang Chengyi
(Xinjiang Institute of Meteorology,Urumgqi 830002)

Abstract

Response functions of tree-ring and climatic element in the west of Tianshan mountain
are analyzed by means of tree-ring climatology, precipitation sequences for nearly 250 years
in basin have been reconstructed, a few evident dry-wet spells have been obtained. The
feature of changes in dry-wet and periodic laws of precipitation are analyzed,some useful
results are gained.

Key words: In the west of Xinjiang,Changes in dry-wet,Feature.



Jo22500000000O0O0O
ooooon

gooomrooo ogoag

0000000000 mMmOoDO0 830002) UO0OO0OD0OOO0OO0OODOOMMOOO 830002)
O O

0000000000000 g2so0000000000O0DO -00000 -O0OO0OO0
gobooooooobooooboooooobooboobobooobooobbOoobooooboooDoDog
gooogod

00mobOmmmooooMMmMoOrmoooo o oo g

gobboobobobooobooobooooobooboboobooobooobboooon
oooo0oboooooooooooooooDooDOoDbOoDO 30~400000000000
ooooboooooooboooooocooboooooobOobooobOooboboboooboooOoo
oooooo roobOOobOOODODODOOODOOOODOOODOOOOOn

oooobooobbodd

00000000000 1956 ~1986 0000000000 ODO0O0OOODODOOOO
000000 M@ooobo0 Mmoo omboo@m oo soomo
O00oooo0o0oboooooo

do0oobooooboooboooobooooo

O000O0DDOO0ODOO0OO0ODO 1928~19590 0 00001960~19890 00000
000000000000 0000™m o 1970000000000000000000
O0OoOoOom 1970~1980 0000000000 OUOOOnO 1958~1969000000O00OO
oo obooooooobooooooooooo o ooooooooo
gooad

Quoo =—30.232+1.498Qn 00 1
goooodd o984 0.01,

O0ooooooo 1911~1951 DO0O0ODOU0ODO0ODO0O0OOO0OOOO0DOOOOObOOOOOd
J0odoooobooooobooooooon

Joooooboooobooooo

0000000000 0o0ooOoOonolees~1989 0000000000000 (1911~
1994 0 OO0 1956~1986 1 0 000000 O0OO0OOOOO0OO0OOOOO0OO0 o0.90
0.8 000000 co0l0000D00DODODODOUODODODOOOOODOOO

Qpp=121.202+0.896 Quoo )

000000 00bO0oooooobodooboooooooobooon



Qoo =163.0514+0.524Q ppp +1.053Qq0 (3
0000000 0,984 00 ODODOO 0.001,

O00mMmH00000000000 1911~19270 C1987~19940 0 0 0D 30000
1928~1955000000000 1911~199400 g4 O OO OO

UMb 0000 ngnboonod

comoooooao

0O1991000000000C0O0 sex00000O0D0O0O0CCODOOOOOOOOOO
00o0o000oO0O0oooooooO0ooOOoUoUoo 1000000000
U1 0D000oOooOo

#o M LIRS #OA & # woOw w oM
BRI 10 18 4 6 5 10 3 4 1
FBFEN 1981 1982 1991 1977 1990 1979 1989 1990 1989

ooooOooooboobOoooooboooo

J000ouoooDU0OO oo 0 g 0ooobobODbDb«¢+eD00O0Om 37.5%)M 0
0 (28.4%)M I 13. 6% 0D 0 8.8%MO0000D0000O0O 88.3% 000000000
Ubmoomuomoboboooooob«0bbi0ob0o0osobooboooooooboon
076.9%0000000000000000000O0O0O0O0O0O0O0O0O0O0OI1956~198600
gooddd o.813>0000000C0OO0OO0OO0OOOODODODOOOUODDDOOODOO
oooooooooboooobooobboOoon

obooooooooboobooobooooooo

odd ¢(—3+—2¢—10 0000 00doooooodoaooood 0d
goboboobomoi:0booboobDo 40000000000 OOOODOOOODOODO
gopboobOengobooboobooobooboub s7~760 0000000000
o o100 0000OC0D0ODOO 240000000000000O0 220000MmMO0O0 200
Ub 0O 70@mMO 40000 220000000000000000 1900000
gboboobobobobobobobobooboboobooobobooboooboaooboon
goooboobooobooboooo

ugomooboooooboo

0. 0ODOODOODOOOOOOODOOD

AN

&

(i

1938~1977

1933~1977

1928~1977

4

40

45

50

T 7 B 3

R

1911~1937

1911~1932

1911~1927

AR

¥

27

22

17

BB

10

11

13

o000 2000 30000000000 DOO0O0OO0O0OOO0OCDOODOO0O0O 2200
gobooooooooboobooboboboboooooooooobobobobooboo
00000 1/4000000000000000000000000000O0s0O00O00O00
000 ¢00000000000000000C00O00O00DOoDDO0OO0ODOODOOD



oboooOobOooboooooobooo
Q =445.44+10. 3T, +8. 7T;+14. 5T5—13. 51, —21. 1Ty,
—17.4T,,+29. 5T s+27. 7T, +27. 5T 3+ 35. 8T », 4
00 UOOOD0O0O00O0,7.00 22000 1745~1977 OO0O0O0O0O0O0OO0OO ;00
o00o00oo0oOoooooooOo o0.830000000000O0O000O00O0 70%m rFOODO
ooo000 00000 F..=7.457> 0OUOO0OO0DOOO0DOOOO0O0OOO0OOO0OOOOOO
0 1911~1932 00O 220000000
gbooooboboooobooobooooo
OO0 o616 0 0,01 DOODOOODOODO
Oo0O0O00O0 o520 o.01 oo non
OOOoO0O0ooO0mo.108)M OO0 40
337.0F ubboooubooboboobooobgooon

F—ﬁmﬁﬁ——-&Mﬂ——*i OmOooomoo .

588. OF

462.5F J

IR

7550 1930 1910 19|50.19‘60.19I70(;> M40 00000 1745~1910000 0O
Tl ———--- BB Ubooboomoigli~1994 000000
00000000 0 00000O00O0O00O0O0O

01 0000000000 000o0ooao
oooooooo &

ogg
goooooooboobbooonn
OM 700000000 1852~ 1987000 9o 000000 ®BOODOO0OOOOOOO
gooo000 o.4383M OO0 c.oOOODODOODOOOOOOOOOOODDOOOO
oooooooooo

gmoobob-ogogb-gbobgbgbd

oomoooooogoooo

gooooooOo0ooobOo0oobO0oooobo0ob0DbO0 1000000 o0ooono
oopDOoOooDoO0o7es OO OOOODO
gooooobboooono rmo0Oo0of 0.53r
00000000 00000000TM[954~

1982000 100000 90000000 3m
0000000000000000000 g 0. 00
0000000000000 O0O0O0O0OoOD %
000000 0.93 000 0.001 OO0 o ss

L1 1 i1
1611121 2 3 4 5 6 7 8 9(R)

oooooooboooooboobooooboooa
ooobooooooooooooono 200
ob0oobooooooo o050 d0OD0ODODO
oooo0oo 700000000000 O00O0OOOOOOOOOOOOOOOOOOODOOO
ooooooooooooO0O0O0D0O0 70000000 UOOOUODOOOOOO 0.050
ooooooocbooocooobooooooo

oomoooooooooocooo

Ublz2200000000000000000000000D00000 30.5%000

02 OO0OO0OOO0OOOOCODmwOOO



0000000000 0D0000D0000 70 1954~1982000 100000 o O0ODODO
0000D0D000D000000 ¢G—1,4+—2,4—3)000000000000000 0.530
FOOOo.050000000000 220000D00000DDO0ODOODDOOODODODOO
oo0 3000 ocos UOOO0O0OO0OO0OOOODOOOODODODOOOOOOOOOOOn
oooomobobooOODbmoooooomwoooooomooboDb 5000000
OoboobooobooboboOdeG=o043@Oo0. 01000000000 4~600000000
ob0b0Oo0o0o0obooooobobon
oomoooooooooboooon

o000 0.36F 2 28 *WM&K
ooooobODbDOoOooobogooobo & *

O00O0o0oD0o0oooooobbooOoon g 0. 00 _l}*l

O00O0o0oD0o0oooooobbooOoon ﬁ

ooooo0i93g~1977 0000000

00000000000000000 ~®pae ey b

0.498 000000 0.001,1911~1989 9D

oooO0opoooooooooooboog 03 0000000000000

0.5322 00000000 o.0010 MO0
goobogooooboobooboooobobobooboboobooboboobobooooo

guodoooooobougbooood

gomooobbooooo

588. 00 Bkl

451. 50

HEAK R E Q0 mD

315. 00
i

|-
80 | 1520 1960 2000 (a)

[ P TR S S G N NI S Y S S N B

1 L L 1
1760 1800 1840 18

04 J0OO0OOODOOOOODOODOODO

ub40000000000000MDOO0mMmOm 2000000000000
o000 1¢o0000000001841~197400000000000000000ODO0OO
oomo 1974000000000000000

ubmooaooan

00«4+ 0000000000000000 1760~1950000M0O000000MmMO0O
gogbobooboooobobobouoobooboooboooooboobOonbOg o.456 M
uoooocoolmIDODO 1600000560 mM0000000000OOOOOOO
1905 0 19940 00000000000000ODODO0O0O0OODODODODOOOOOO —0.116m@
oob 100000 250 m*M OO0 191000000 1000000000000000O



ooo®oUoO0oU0O00U000U00U000U0D00U0D00U0D0O0DUD0ODO0OODDUODUO
oooooo

oomoboooooooobood

OO0200000000000 4460 m*MO0 3150 m*(1761 000 0 0 5880 m?
Qe 0D 00D 0D0D0ODD0OD —29%~+32% M O0000000000000MM
gobodooboooobboobuooobouobooooouoobooobooaoooa
000000000 1746,1872000000 5800 m®@ 196900 80 m*M OO OO0
ooboOoobOoobOd o000 0OO0DOOOODODO 200000000 DOO0
000 1969 0000005880 w0000 Ss42 0 m* M O000 85%000000
1746 00 18720 0000000000 6290 m*II 0000 +41%M0O000000O0O
ooooobDoOO0ooobOO0oOoOobOOoooOobOooobOOooooOoooobooooooooDoonoo
0000000000000 000000000 —29%~+41%M 000 70% MO0
0000000000000 —2¢%~+32%M 00 Gexw M 000 MO00D00mMoO0o
coboooooocooooooooo

oomoono

oooO0o0oOoooob »so0000000O000O0O00DO0OC0DOO 2,35,30,14,520 M O
oo0Oooo00 2000000

coboobooooooocoooboooooao

U3 0D00O0O0O0O0OOOO0OOOOOOOOOO

R B BE (8> 23.6 11.8 9.1 6.6 3.3 2.5 2.0
BB 0. 62 0.78 0.73 0.73 0.65 0.78 0. 81

O 1745~19830000000000000O0O0O0COOOCODOOO 3OO0 ODOO
ttododtobodooo0oooObo0b0 220000010000 s002~3 000D O0OMm
cobooooOoOoooboooooooobOOoOoOO0OOOoOO0oOoOoOOoOobobOOoOoboOobOooo
cooocoOooOoooOoOoOooooogoo

ocomooooooo

uboobobooboobobobobooboobooobooboobooOooboann
00 29,560 3203000 o.010000000D00ODO0OOOOOODODODOODODO
booobodoobooboooobodgoodiobd 400000C1950 0000000000
oobooooooooooououodn sbgo0oobob0oboooboopobogooogo
omoooog 2190000

o o o 0

. 000000000000 o0obOb0b00oooooobDD 7oy M OO0mMmOoOoOn
oooog

2. 0000000000000 000 @ies0000000OM841~1974000000
197400000 00@1760~19050 00000000000 1905~199400000000
000@UU00D000000000 —29%~+41%-®@000000002,35,30,140 52
OO0ooo0oo00ooog 22,11,60 2~300000000000000



3. 00000000 0oOoOooOobowsboonoooooooooooooogn
s00000000000D0 2019000000000

ooo m o

(1J000DmMO000000000000mMOO000Cs2),1~8(1985),

(0000000000000 OOO0OO0O0O0DOOOO0O0O0DOOOOO0OOOOOOO0O0OCOOOOOOOO
0000 Mm12~116(1990) .

[3]000MO0mOs 000000000000 M3(4),315~322(1991).

THE VARIATION FEATURES IN 250 YEARS AND TREND
PREDICTION IN THE SURFACE WATER
RESOURCES OF NORTH XINJIANG

Yuan Yujiang Sang Xiucheng

(Xinjiang Institute of Meteorology,Urumgi 830002)

Wu Sufen

(Xinjiang General Station of Hydrology,Urumgqi 830002)
Abstract

In this paper, we reconstruct the surface water resources of North Xinjiang in 250 years
from the tree-ring field in this region, study the relationships among climate, surface water
resources and tree-ring, analyze the long-term variation features and predict the variation
trend in the future. The main conclusions obtained are as follows; (a)Reconstructing the
surface water resources from the tree-ring field in North Xinjiang has clear physiological
significance and the results are believable; (b)The departure variation features of the
sequence of the surface water resources of North Xinjiang in 250 years are as follows, the
annual surface water is mainly less than its mean before 1840, it is mainly more than its
mean from 1841 to 1974 and it is also mainly less than its mean after 1974; (c)There is an
undulate increase trend in the surface water resources during 1760 ~ 1905 and there is a
weaker decrease trend from 1905 to 1994; (d)The maximum departure percentage amplitude
of the surface water resources in 250 years is from —29% to + 41%; (e)The lengths of the
main variation periods of the surface water resources are 2,35,30,14, and 52 years
respectively; (f)There is a better correlation between the surface water resources of North
Xinjiang and the relative number of sunspot in the periods of 22,11,6 and 2 ~ 3years.

Key words:Tree-ring field, Surface water resource of North Xinjiang, Reconstruction,

Long-term variation features,
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THE ANALYSIS OF FLOOD/DROUGHT CHANGE
CHARACTERISTICS IN NORTHWEST
CHINA DURING 210 YEARS

Li Zhaoyuan Yang Wenfeng

(Shaanxi Meteorological Science Research Insititute,Xi'an 710015)
Guo jian xia
(Shaanxi Meteorological Office,Xi'an 710015)
Abstract

In this paper, 210-year Flood/Drought grade data are used for analyzing correlation, pe-

riod, jumping and stage characteristics in Northwest China areas ( Xi’an, Yinchuan,



Lanzhou and Xining). In the course of researching, jumping characteristics is emphatic,
then,jumping points are found out in Northwest China(except-Xinjiang) ,which may be con-
nected with summer monsoon over East Asia, but their physical law will be deeply analysed
in the future. We expect this paper will give some advice for predicting the Flood/Drought

change.

Ké)' words :Northwest China areas,Flood/Drought grade ,Jumping characteristics.
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AN ANALYSIS OF DROUGHT/FLOOD JUMPS
DURING THE RECENT 525 YEARS IN GANSU PROVINCE

Wang Baoling Sun Guowu Li Ying Lu Juxiang

(The Meteorological Bureau of Gansu Province,Lanzhou 730020)
Abstract

The flood/drought grade series during the recent 525 years were analyzed for 4 regions
in GANSU province. The decade- and century-scale climatic jumps in the series were recog-

nized before 19th century. According to this paper,the climate for GANSU province can be
divided into two stages:1470~1730 and 1731 ~1994.

Key words : Flood/drought grade series,Climatic jump, Temporal scale.
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USING TREE-RING DATA OF ANCIENT PINES TO RECOVER
CLIMATE IN YULIN OF SHAANXI PROV,INCE

Li Zhaoyuan Yang Wenfeng Wu Suliang

(Meteorological Science Institute of Shaanxi Province,Xi'an 710015)
Abstract

In this paper, two ancient pines are sampled scientifically and standardized by using den-
drochronological climatology method, and tree-ring time table is obtained. The table is ana-
lyzed by response function,so the association is known between tree-ring width and climate.
In the end, the climate factors, which are good response to tree-grown, are selected to found
change function, including tree-grown condition beéfore the year,which is acquired with nor-
mal change, thus ancient climate is recovered.

Key words : Dendrochronological climatology,Tree-ring table ,Climate recover.
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INTERANNUAL CHANGES OF MONTHLY RAINFALL
AND DIVISION RESEARCH IN NORTHWEST CHINA

Wang Baoling Sun Guowu Zhang Huanru Qu Wen

(Meteorological Bureau of Gansu Province,Lanzhou 730020)
Abstract

By using rainfall data at 89 stations from 1961 to 1990 and the method of EOF,the tem-
poral and spacial characteristics of the rainfall in northwest China are analyzed. Especially,
the interannual changes of monthly rain fall are researched.

According to the geographical distribution of the first five eigenvectors,six rainfall re-
gions in northwest China are obtained and the results show that the division is reasonable.

Key words : Northwest China,Rainfall,Interannual change,Division
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DROUGHT SEQUENCE CHRONOLOGY OF SHAANXI,
GANSU, NINGXIA AND QINGHAI PROVINCES
AND THEIR CLIMATIC FEATURES

Wu Yongsen Sun Wulin

_ (Institute of Meteorology and Meteorology Observatory of Qinghai Province, Xining 810001)

Abstract

In this paper,the drought and flood sequence chronology of Northwest of China in 200
years is reduced by using records of historical documents and data of meteorological observa-
tions, and features of drought and flood in 200 years in this area are analyzed by using mete-
orological statistics methods. The results show: there are three drought periods and three
flood periods in 200 years. A serious drought year occurs averagely every 10.3 years . An
usual drought year occurs every 4.3 years . A new drought period may begin at the year
1991.

Key words ; Four provinces of Northwest in China ,Chronology of drought and flood ,Climatic

features.
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THE SPATIAL AND TEMPORAL DISTRIBUTION
OF THE ANOMALIES OF THE TEMPERATURE
AND PRECIPITATION IN DIFFERENT SEASONS
IN NORTHWEST CHINA AS WELL AS THEIR
RELATIONSHIP WITH THE DROUGHT
OVER NORTHWEST REGIONS

Jin Liya

(Atmospheric Science Department of Lanzhou University,Lanzhou 730020)

Qin Ningsheng  Wu Yongsen

( Qinghai Insitute of Meteorological Science,Xining 810001)
Abstract

In this paper,by using the joint space~time EOF method as well as the monthly average
precipitation and air temperature anomalies data dating from 1960 to 1990 from 73 oberva-
tional stations in northwest China, we made a diagnostic study for the features of the spatial
and temporal distribution of the anomalies of the temperature and precipitation in springtime
(3~5 mon. ) ,summertime(6~8 mon. ) ,and autumntime (9~11 mon. ) in northwest China.

Some kinds of typical patterns of precipitation and temperature as well as the time coef-
ficients of their interannual variation are obtained. The results show that there is a good cor-
respondence relationship between the severe drought year in northwest regions of China and
the extremum (maximum or minimum ) year of the time coefficients.

Key words:Northwest China,Precipitation, Temperature, Joint Space-time EOF, Drought.
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ANALYSIS OF CLIMATIC DIVISION OF YEARLY
PRECIPITATION IN NORTHWEST CHINA AND
THE DROUGHT CHARACTERISTICS IN EACH REGION

Yang Wenfeng Li Zhaoyuan

(Shaanxi Meteorological Science Research Institute,Xi'an 710015)

Li Xing Ming

(Shaanxi Remote Sensing Information Center for Agriculture,Xi'an 710015)
Abstract

In this paper,using the monthly precipitation data of 147 stations in Northwest China
from 1960 to 1990‘, we can obtain distant coefficients of yearly precipitation between each
station. With these distant coefficients the climatic division of precipitation in Northwest
China is made by central clustering method of the cluster analysis with statistical test . Un-
der a=0. 05 test of significance, there are 17 central climatic regions of precipitation in
Northwest China, and the drought characteristics is analyzed for each climatic region. Final-
ly, according to these analyses,there are six patterns, i.e. North Shaanxi-Gansu-Ningxia
pattern, South Shaanxi pattern, West Gansu-Northwest Qinghai pattern,South Qinghai pat-
tern, North Xingjiang pattern,South Xingjiang pattern.

Key words: The cluster analysis with statistical test, Central clustering, Climatic division,

Drought characteristics.
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RESEARCHES OF CLIMATIC ANOMALIES
IN SHAANXI PROVINCE

Wang Yuxi Li Ke

(Shaanxi Institute of Meteorology ,Xi'an 710015)

Hou Mingguan

(Shaanxi Meteorological Observatory,Xi'an 710015)
Abstract

In this paper ,the concept and definition of climatic anomalies was discussed. Then,its
validity was tested and the feature of climatic anomalies analyzed with meteorological data in
Shaanxi province. And compacts of climatic anomalies on human life and economic develop-
ment were proposed, significance of researching on climatic anomalism was presented which
can give proper suggestion. »

Key words: Climatic anomalies, Climate,Precipitation.
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RESEARCHES OF PRECIPITATION AND
DROUGHT IN GANSU PROVINCE

Wang Yuxi Zhang Wu Hu Wendong

(Shaanxi Institute of Meteorology, Xi'an 710015)
Abstract

Precipitation in Gansu province decreases from Southeast to Northwest,and falls mainly
from July to September which takes 54. 3 percent of annual total. Yearly but not monthly
precipitation follows the normal distribution. Based on 30 years of drought or flood, the cir-
culation is dominated by westerny current and subtropical high biased to northwest in flood
year, and vice versa in drought year. The precipitation has a period of 3,6,12, 14, and 17
years. In the view of climatology, from southeast to northwest are moist,semi-arid and arid
subzones respectively. Arid zone posesses plentiful arid climatic resources.

Key words: Semi-arid zone,Arid zone, Power spectra, Normal distribution.
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LONG-TERM TREND OF ANNUAL
PRECIPITATION IN SHAANXI PROVINCE

Li Zhaoyuan

(Meteorological Science Institute of Shaanxi Province, Xi'an 710015)

Pang Wenbao Lu Yuanping Li Hui

(Section of Climate Data,Xi'an 710015)

Yang Wenfeng

(Meteorological Science Institute of Shaanxi Province,Xi'an 710015)
Abstract

In this paper,trend analysis is carried out with GM(1,1) model of grey system, and pe-
riod analysis with variation and spectra analysis for precipitations in Yuling, Xi’an,
Hanzhong. The results show that the trend of yearly precipitation has generally decreased
since 1950, but combined with great fluctuation,and precipitation is short in recent 11 years.
Then, the trend forecast from 1996 to 2000 is given.

Key words: Yearly precipitation, Trend variation.
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ANALYSIS AND FORECAST FOR INTERANNUALLY
VARIANCE OF QINGHAI LAKE'S WATER LEVEL

Zhou Lusheng Wang Qingchun

(Qinghai Meteorological Service,Xining 810001)
Abstract

Based on Shatuo-si hydrologic station’s data through 1959 to 1992, relationships be-
tween the interannually variance of Qinghai lake’s water level with historical climatic type,
SST of North Pacific Ocean, Arctic Sea ice and EI-Nino event are analyzed. Valuable results
can be used to forecast or determine the next year’s water level in one of the three conditions
by using Bayers’ step discrimination method.

Key words: Water level interannually variance, Climatic type, SST of North Pacific Ocean,

Arctic Sea ice, Forecast.



Jotdootdobotdgoggbtd

goo
oooooooood,.od 810001

O O

obooooOoo0oo0o0O0oO0O0ob0O0oO0oo0obOOooOoOoOooOOobOOoOOoOOOOODOOOOn0n
0 01954~19930 4000000000000 O00O0COOOOODOOOOOOOOOOOOO
booooooooooooooboUOobOOoboO0OoOoOObOObOObOO0ODODODObOOOODbDOOOOO
gooooooo —0O0000000obobO0bOO000000o0oobooooOboO0ob0ooooooaon
0000000000 ARIMA(2,0,1)X(1,1,2),000000000 1994000000003
gooodoboO0oOooooO0o0oooO0O0OoO0obocO0O0O0OO0O0O0O0O0O0O00O0O0C0O00O0OO0O0O0O0O0O0OO
oooooooo

ooooobooOoooooOonooooooaonoo

o o oo

goooooooooboboooboooboobobooooboboobbooOobOoOoon
000000000 0oooooU0oooUoU0oUooooUoU0 2470 RIOOOOOO
goodooooboooobboobbobobooboobooooooooooobooobobon
gooooooooooobboobbobooboooooooooboooooboooobo
gbobooobooooboooboooooboboooobooboobbooobooobbobon
ooooobobooooooooboboooobobooooooobooboobo

oo

000000000000 13000000 1961~1980 00000 OOOMmMOMM
od 1961~19700 00000000 0O0ODO0OOLODOOOOOOOODOOO 1961~197500
gooooooooobobbobbbobbdoooooooooooooooboooboobbbn
gooooooboobooobboooboooobogoobbbooboboboooboooobooo
goooooooooboboobobooboboooooooooogbooboboboobboboo
goooobobooooobobboobooooobbooooobobooboog

oOO000oo0000oo0n09s4~193000booooooooocoobooooooon
6~10 000000000O0O00O0000000 72y0o0000o00oooooooooOd
gdoddoodooouogobuoooooobooobboobbooobbooDbD

gbobogobgobgobbd

ooooooooooogogoogoo sbomob0 Moo sooM@ —2.—1,0,1,2)
oobo0OO0o0oboOoOobooO0oOooOooooboooDbOooobOOoobobD200 2MmOoOooOooOoono
00 —-0booboboboboooboobOoooooooboobbobDn 2no00mOoonoag
gomoooooonbygbbobbooboobobobooboogoooooo



01 00000000 WmOD mM@mO0D0

BEFEHSED) A<—30% —30USKA<—10% —10USAKI0ON 10%9<A<K22% A>22%
£5 WKE R 4E EH REE FKE
ARE] —2 —1 0 1 2

gbmooomobooo

S
N
NN
N
N
NN
W
N

i .
S NEIE EEY MR

BRERH

1960 1970 1980 1990 4 1960 1970 1980 1990 4

0, ODO0O0OOO0OO0OO0OO0OO 02 ODOOOOOOOOO

0 1954~19930 4000 D0 MODOMMOIOIODDMOONOz0 MO O0OMOOmO
7omomoooooDo00Mm 43%,.000000000000000000000OO
00 1700@MO000 1s0MO00000 200000 1100@WOOOO0DO 300
000000 s0o0oooooooooooooooo 4:1MO0o0omooooooao
oodoboooobouoooooooo

0000000000000 000UO0oOooOoOoOO 1956 0D 133.450 w0 OO
00000 7820 m*MO0000 19890 [0 325.45 O m*MO0O00000 113.78
U000 MO0b0O00bo00mo0oomoooooooog 12wm o
gooboobo* oobob” oobboobobboooboboooobobooboboooboObooon
o 200

oomooooao

1964~1993 DO 0O0O0OO0O0O g0 OO 200 195500 19890000 000O0O0O
ggoooboboboooooooono 2~3 00

gooodoooooooodoodgd s 00Mmooooooooooooom
oooomooboomobooomomooboooomooooooooon

goooooooooooobooobboobbobobbbobobobbbobbbbobobb
hOgesi~1980 000000 DDOODODODOOODODOD o872 000O0DDDOOOOOD
gboodooobooboooooooooooboboboobobooboooooobooboo
gobobooboooobobboobooobbooobbooobooobbobobbooo
000D O0O00000D00DMO000000000MO0O000mWO0O000000m
goooobomooobobdooooboowooomoooooobooboomooom
oo odm@moooobbboboooooooo@woomobooo
goooooboooooboboooboooobooobbooobboobobbobooo
gogoboobooboobbooobooobbooobbbobobooobbobobobooo



oMooooomoooboooooboooomoooobboooooooomonod
goooboobooboobooooooboooobobooboobooooboobooo
goboobooooboboobobooobooboobooooooboobooaon

O00e6200000 18%,1971 00000 7% M O00000 25% mMO0000O0O
00000000 12% 000000000000 1961 00000 15%,1970000 16%,
O000000000000mmo196100000MMO 196200000000 000
wn 0000000 moooooooom

oOooO0ooOooooOwwo0OOOooomaOo
ooood
oommmooobobmooboo
0000Mmm9s4~1993 000000
oooooboobobooooooooobooo
1954~19740 00 MM 0000 MmAO
O000MmmOooDOOiigrs~1993 OO0
ooooobobooooooooobooboo
gboboooooboobobooo
gbobooooobobobooooob
gboboooooboboboooaonb
oooooooobbono sbbobobooOo
gooooboboboooooooobooboobD
OC1954~19930 00 130C50000C3
oooocs0000mMmO 2

100

- 50

- 100

EFESRRBE (%)

501

1960

1970

1980

O3 O000000000004d0

02 OD00O00OO0OO0OO0OOOO

1950 4

FBRKXIE P B (45>

HEERETETER)

RBUE

¥ #E

EPHB B

1995

26

26

FRE

1956~1960

—144

—23

KB

19611966

4

1

KB

1967~1968

68

34

FKEB

1969~1970

—59

—30

KK B

1971~1974

—42

—10

KB

1975~1976

72

36

FKE

1977~1980

—42

—11

FKE

1981~1985

137

27

FKEB

1986~1988

—43 -

—14

KB

1989

53

53

kB

1990~1991

—44

—-22

MK B

NN (= w e NN NN D=

1992~1993

—4

-2

FKE

0000ob0000b00000000 —2%~20%000000204000000C~20%0000000

OO0 2000001954~1993 0 4000 MO0 000NN O0O 130000 3000
000000000000 000000000000000O000O00000 ¢g.21MmO0
000 o.200000000000O0O00O0ODOOOOODOOODOOOOOOOODOOOOOO



000000000000000000000000
gobbobobooogooooboon

1954~1993 00000000000 OOOOOO o.987200000000OOOOONO
00000000000000000000000000O0O0O0O0OoO 200 100000
gogooobbboboood
gomoooo
Jodooom soboobb0obooobo0obino z00o0bOO0oO0oOobOOO0O0ODOOO
0000000000000 1500000000000 110000000 30000
g0mo1000000MmOo 0000000000 O0OOOOODLODOOODOO
oc—@moood
OO0 195500 1980 00 00000000O0O0OOOODODODDODOOOOOOO0 2
~30gboooooooobbbbooooobbbboooUbDDb 2000s0WOOO
OO0oo00o0o00o000o000ny7s 000000977 0000000000 0OC1967~1969
O0s9~1991 0 MO0 3000000000000 D0OCO0OO00ODODOODOUOOODO
ooobobooobooooooon
gomoooao
00 300000000000 000DbD00ooooo00oooooonD eyoooao
oo g g o
U3 00000000mWOoOooooooooon

EE R C RE R Cs
"o FRN R R R AR
1954~1963 0.22 0.25 0.28 0.29
1954~1973 0.23 0.26 0.62 0.56

1954~1983 0.25 0. 29 0.51 0.47

1954~1993 0.24 0. 29 0. 68 0.65

0000000000 GO 1954~1963 0000000 0ODOO0O0OOOOOOOO G
>oj0000oo00ooobooooooooooobooooobooooooooogooooan
oooooooo

Moo ooooon

000000000000000D00D000000000000000®gooooo
o000 13 0000000m)@MO0C000 BMOOODMOODOOOODOOOO
00000 smooo g.70000MMO000 o.10000000MW —OD0ODOODOO
goboocoOoob0O0obOO0oob00obo0ono 4@MO00 ees0000O0OO0CDOOOCDOOODO
07000 3.700000000000000000O00O 30400MMO0O 6.5~8.7 OO
tmomooomoooooo 7-80000000

Dmmoboooooboogbn

uo0o0doo0 sg00oo0ooo0ooooooDooooooOoOOO0OooOoOOoOoood



ggo

1. 1954~1993 O0O00OO0OOOOO 3000000 ,300000 19580097100
1978 0 @BOOOO0O 19660 197500 19830 0

2. 300000000000000000O0O00COOOOODOOOOODODOOOOO
O0D000oooooomil9g3tbuobooooouooboooooooboooobooonoooo
gboooooooboobobobooooooooboboobooo

gmoooomoood

dd0oo00obOoO0d0d0o0o0OoooOoobOoDOoOoboOoOo 1z200000000DOO
gooO0o0do0obOoO0oO0o0oboOooO0o0o0ooooboboooooOooOoo0o0oooooOoOoooooa
go00dooooooooooooo

Z,=Vp X =X,—X,—1,

gboboboobuobobub [zloobooboOoooooboooooboooobo
DDDDDDDDDDDD[Z,:[I]I:II:I[IDDDDDmARIMA(p,d,p)X(P,D,Q)JDD|:||:|
doooouoooooooood

0<ip.q<6 I<P.Q<2

Jo000do0obOO0oooOogoooOoooDOooDO p=1Mm4Oo0O S=12,d=0000000
0000000000000 0000o0o00000Oo0ooooOO AICO0DODOoooa
oooooo

00000000 AlICO00OO0DODOObOU0ODOoOUoDOobo0obOOoooOonoO 4000 ¢ea00O0
OCARIMA(1,0, DX (1,1, 212000 AlC 000N OOOO0OO0ODO0ODmMOOOOOOO
00000 [z OOODOOODO0D0ODmMOOO0OO0OO0O00mMOOO0OODO0OO0O0O0oooom
oood s,

04 0000000 DOODODDOOO0O

- B2 .
ﬁﬂ [} 2] @ b2 &1 g2 G2 G2 Ef | AIC{E
(2,0,1)X1,1,2)12 —0.39 | —0.40| —0.72 0. 32 0. 94 0.58 26. 83 | 860. 14
(1,0,1)X(1,1,2>12 —0.25| —3.38f —0.56 0.41 0. 95 0.21 25.27 | 852.63
(1,0,2) X (2,1,1)12 —0.31 0. 64 —0.25| —0.80} —0.32 0.92 42.95 | 980.06
O0s OJ00D0O0O0O0ODO0O0O0OO m3/s)
B {E A

1 2 3 4 5 6 7 8 9 10 [ n 12
B

2,0,1)X1,1,2)12 132 136 | 263 398 610 | 1027 | 1210 | 752 763 | 518 276 170
(1,0,1)X(1,1,2)12 126 131 192 382 579 | 995 | 1286 | 814 808 | 426 289 168
(1,0,2)X(2,1,1)12 118 126 | 290 | 325 862 | 836 | 1319 | 863 521 | 398 213 126

1994 F L ME 157 | 156 | 180 | 476 | 616 | 1140 | 1030 | 577 | 707 | 565 | 325 148

oobobooooooobOOoOooOobOOoooooOooOooOoOoO0oOooOoooboOoOoOoDbOboOn
ODAcCcOO0O0OMOOO0OO0OO0O0000DO0000000mMO0ODbOO00O0 AICooooono
0000000000 0000000([Zz]OOODOOOOO 40 s00M@M AICOOOO



O000000o0ooooooooooo AlIcOobooooooooooooooooboobo
000000000000 ODO000CU0DO0OD0O0OO0O0OOoOnOO 1954~1990 DMOoood
coooooboooooboooooooboooOoOoboOoOoOoOoooooooooo

oooooobooooooo ARIMA(2,0,1)X(1,1,2)120 00000000 1961~
9ol oboooboooobooobobobooobboobooobooooboooon
00000000 ARIMAC(Z,0,1)X(1,1,2)12000M 000 6000 e00MOODO
0000000 ARIMA(2,0,1)X(1,1,21200000000 g0O0000MOOCO0O
gbooooobooooboooocooooooboooooboooobooooooOoOooooo
ggoooogooobo o.grzO0ObOO0O0DOODOODLOODODODOODDOODOOD
oobooooboooobooooobooooooon

0¢ DOOOODOODOOOOOOODOOOODOODOOO

¥
[} [ -4} &1 G2 G2 I H AIC {4
|
7 W B —0.39 —0.40 —0.72 0. 32 0. 94 0.58 26. 83 860. 14
T BEK & —0.33 —0.35 —0. 86 0. 10 0.92 0.53 83.27 1638. 20
MM IR K B —0.17 —0.89 | —0.66 0. 08 ~0.56 | —0.23 64.39 | 1273.19

0000000000000 ARIMA(2,0,1)X(1,1,2)12000000000000
gbooobooooOoobooooobooooocoObOOoooOoO0oboOoOonD cl3@boboCOon
oooooobooooooooooooooo

gogbgooboooooooooood

gooooooboboooooboobooboobooboobbooboobbOoon
gooooboobooboobboo

gobooobboooooboooobbooooboboooboboooooboboobbOonoo
gboooobgogobooobobooboobbuoboobobooboobboboobboboo
UosooooooooooooooooooooOoDoDOooooooDoooooooooooDooag
gbooboooooooooodoooooonbd 4000000000000 OODOOOOODO
goobboobbooobboobobooboooobooobbooobboobbooobbobo
gbobooooooobobooboboooboooboooooboboooooboooooon
gooooboboboobbbooodooooooouoooboobboboobbboooOoooa
gooboobobobooboboboooobboobbboobbbile4a00O0onoooao
oomo 7000 70000C0,3.4\120000000000000000000000OO
googobobobboboooooooboo

U7 00000000000 @OO .m*/s)

. At 1 2 3 4 5 6 7 8 9 10 11 12 : 3
H B A 162 186 | 217 | 404 | 492 969 | 1363 | 816 | 820 | 676 | 381 161 565
FEHHERR 132 136 | 263 | 398 610 { 1027 | 1210 | 752 763 518 | 276 170 | (521
1994 LW {E 157 156 180 | 476 | 616 | 1140 | 1030 | 577 707 | 565 | 325 148 | 506

O 70000000000000D000DODOODODOO



gobooooobooobobbooobobbo0 stmomomomomoao
oogd 2,1,0.—1.—2000N 0000000 40MO0000000 20%mM0O000
0000 10 00m 00000000000 0000000000000000
ggoooooobobobbbbobbooooooooooooobboobbbboboboo
oboobOobooobooooobooooooooooD s O soomOoOOoCmOoooo
gooooobooboooobobooobbooobooobbooobboobobbooobooo
goboboooobooobooobooobbooobbooboboobDbbobobobooo
gooooooobobobbbbobboodooooooboooobooboboboobbobo
gboboooboobobooobboooooboobobobobobogoboooobobooooo
goobooooboboooboboooboooobooobboobobbooboboboobooo
oo oooboooobDbbobDbbDbbDbboo

Us D0OD0DO0OODODOOODOOO

) il ‘ £FEA~12 ) HH6~10 A)
B B A 58.33% 54.78%
FTHERBBA 62. 68 % 67.82%
o o o o

l.0o0bobooooobobogooobboobooobobboooobbooobbD 2~300
Umoboomoooooooog so0

2. 0000000DO0000bODOO0O0O0ObODbO0ObODbOo0O0ObO0Oo0oo0D 7~8000
good

3. 1954~19930 000 s00000000O000O0ODODOOOOOOOODOODOO
goooooo

4. 00 000000D0DO0ODODODOODODODOD ARIMA(2,0,1)X(1,1,2)12,

s. bbb oobobobobobobbobobbbbooobobooog
oooooddooodn e2.68% MOO000000000O 58.33%000000000
goboobooooboboooboobooobuobobobobooboo

o0om m O

(1] 000mO00mO0mUOoDo0oo0o0oooUoowWoooog
[z DO00DO0OO0OOODOOOOOOOOOOOOO
[3J000o00obDOO0DO0O00OoOoooDooDooD



CLIMATIC ANALYSIS AND MODEL PREDICTION
OF THE RUNOFF IN THE UPPER
REACHES OF HUANGHE RIVER

Chen Yanshan

(Qinghai Climate Analysis Center,Xining 810001)
Abstract

Based on taxology cumulation ,spectrum and trend analysis, this paper investigates the
runoff interannual variation features in the upper reaches of Huanghe river (represented by
the data from Tangnaihai hydrological station) during the periods of 1954~1993 and high-
water season. the results show that the variation mentioned above is continuously stable.pe-
riodic .dried up in most years and increasing in overall series runoff. In addition,Making use
of an advanced statistic model-seasonal multification model, this paper deals with the imita-
tion and classification of the monthly runoff data ,finds out that the optimum model is ARI-
MA(2,0,1)X (1,1,2),;,illustrating the seasonal multification model to be converient,fast.
integrated and especially effective for extreme value forecasting.

Key words ;: Runoff, Interannual Variation,Seasonal multification model, Prediction.
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THE ANALYSIS OF THE EFFECT OF CLIMATE
ON RUNOFF IN THE EAST OF QINGHAI

Yuan Yujiang Sang Xiucheng

(Institute of Meteorology,Urumgi 830002)
Abstract

In this paper,we analyze the effect of climate on annual runoff in the East of Qinghai us-
ing single correlation, canonical correlation, response function, corelation model methods.
The main new ideas obtained are as follows;

1. Precipitation in hydrological year is the first climatic factor affecting the annual runoff
in the area,but the influence of the mean temperature from May to September on the annual
runoff is the second and local.

2. There are better response of the annual runoff in the area to month precipitation in
April, June, August,September and in November of last year.

3. The correlation between annual runoff and precipitation in hydrological year,the mean
temperature May to August are better at the rivers in North,South and the East of Qinghai.

Key words: Canonical correlation, Response function, Relationship between climate and
runoff.
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THE APPLICATION OF AN IMPROVE CANONICAL
CORRELATION ANALYSIS METHOD TO DROUGHT
AND FLOOD IN SPRING IN NORTHWEST CHINA

Weijie

(Lanzhou Institute of Plateau Aunospheric Physics ,Chinese Academy of Sciences, Lanzhou 730000)

Qinningsheng Wuyongsen

(Institute of Meteorology of Qinhai Province, Xining 810001)
Abstract

In this paper ,we detailed an improve canonical correlation analysis method and its ap-
plication, Canonical correlation analysis is used to discuss the relation between SST anomaly
field of Indian Ocean and rainfall field of 30 representative stations of Northwest China in
spring , the feature of former S3T anomaly field in Indian Ocean was provided to predict
drought and flood in Northwest China in spring.

Key words: An improve canonical correlation analysis method , SST field of Indian Ocean,

Rainfall field of Northwest Chira in spring,Prediction of drought and flood.
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THE PRINCIPLE AND APPLICATION OF THE SINGULAR
VALUE DECOMPOSITION METHOD TO ANALYSIS
GEOPETENTIAL HEIGHT FIELD OF 500 hPa AND

CLIMATIC PREDICTION OF RAINFALL IN SUMMER

Wei Jie

(Lanzhou Institute of Plateau Atmospheric Physics,Chinese Academy of Sciences, Lanzhou 730000)

Qin Ningsheng Wu Yongsen

(Institute of Meteorology of Qinhai Province, Xining 810001)
Abstract

In this paper , we detailed the mathematical principle and meteorological application of
the singular value decomposition method, This is a better method to analyze the relation be-
tween meteorological factor fields, The features of former atmosphere general circulation in
Asia were provided to predict the drought and flood in Northwest China in summer,

Key words :SVD analysis ,Geopotential height field ,Rainfall field.
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ANALYSIS OF TEMPERATURE VARIATION LAW IN
NORTHWEST CHINA BY USING CEOF METHOD

Yang Wenfeng Wu Suliang Dai Jin Li Zhaoyuan

(Meteorological Science Institute of Shaanxi Province ,Xi'an 710015)
Abstract

In this paper, mean temperatures are analyzed by using Complex Empirical Orthogonal



Function method at 112 stations from 1960 to 1990 in Northwest China (Shaanxi,Gansu,
Ningxia,Qinghai,Xinjiang) in winter (12-2 months) and summer(6-9months). Results show
that there is a law in phase spatial distribution of the first eigenvector. This shows scale char-
acter and moving trace of cold air of mean temperature in Northwest China in winter. Trend
of mean temperature rises in the change of the first time coefficient. Especialy in 80’s. This
trend spreads primely from east to west,the phase of the first eigenvector of mean tempera-
ture in summer decrease east to west and south to north, except Xinjiang. The trend of am-
plitude variation of the firstcoefficient is down in 80’s, and there are quasi- 3- year and quasi-
2-year periodic oscillation in this change.

Key words : CEOF, Mean temperature in winter, Mean temperature in summer.
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A NEW METHOD OF ANALYZING CLIMATE JUMP AND
APPLICATION IN THE EAST OF NORTHWEST CHINA

Yang Wenfeng [.i Zhaoyuan

(Meteorological Institute of Shaanxi Province,Xi'an 710015)

Li Xingmin

(Shaanxi Remote Sensing Information Center for Agriculture,Xi'an 710015)
Abstract

In this paper,while probing the current methods of climate jump.some faults would be
found out. In order to overcome these faults, Fisher optimum separation method is intro-
duced and combined with statistic test of these current methods,thus,a new method is pro-
duced. In the east of Northwest China(Xi'an,Baoji,Hanzhong areas),the new method is used
to analyze Drought/Flood series,and local and non-local climate jumps are found.

Key words:Climate jump, Fisher optimum separation method, Statistic test.
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ANALYSIS OF QUASI PERIODIC OSCILLATION OF WET
SEASON PRECIPITATION IN SHAANXI PROVINCE BY
USING MOVING MAXIMUM ENTROPY SPECTRUM

Li Xingmin
(Shaanxi Remote Sensing Information Center for Agriculture,Xi'an 710015)

Abstract

In this paper,by using the precipitation data of wet season (5~9 months) at 7 stations

in Shaanxi Province nearly 40 years and maximum entropy spectrum method of the moving



sample series. An objective study is performed on the periodic oscillation features of the wet
season precipitation in the aeraes. Results show that the wet season precipitation has obvious
quasi-3-year period in Shanbei,quasi-3- year or quasi-2-year period in Guanzhong and quasi-
2-year in Shannan, and these periods have good stability and persistence.

Key words: Wet season precipitation (6-9 months), Maximum entropy spectrum method of

moving sample series,Quasi period.
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AN ANALYSIS OF AIR TEMPERATURE IN
- XI'AN USING AN WAVELET TRANSFORM

Dai Jin Yang Wenfeng Li Zhaoyuan

(Shaanxi Institute of Meteorology, Xi'an 710015)
Abstract

In this paper, Mexican cap wavelet analysis and diagnosis were applied to annual mean
air temperature in Xi'an from 1926 to 1990. The results show that this method can efficiently
reveals the singular point, singular value and high—resolution structure in different levels
whose jump points are detected by the method of “zero —crossing”, while the structure of
higher level is composed of some scales of middle or low levels. .

Key words: Air temperature in Xi'an, Continuous wavelet transform, Jump point.
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ANALYSIS OF TWICE SEVERE DROUGHT
IN CHINA NORTHWEST SINCE THIS CENTURY

Sun Guowu Zhao Hongyan

(Lanzhou Arid Meteorological Institute,lLanzhou 730020)
Abstract

In this paper,the climatic characteristics and circulati{m systems of twice severe drought
years (1928 and 1995)in China Northwest since this century are studied. The result shows
that lack of rainfall during crops growing season from last Autumn to next Spring or Summer
is the common climatic characteristics of severe drought years;the upper circulation systems
superpose on deepened surface heat low and anomaly circulation structures of low-frequency
atmospheric teleconnection wavetrain are the common circulation background.

Key words :Severe drought,Surface heat L.ow,Circulation hackground.
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DROUGHT ANALYSIS FROM MAR. TO JUN. 1995

Cai Yugin Xu Jianfen Li Rongqing Yu Junying Shi zhen

(Lanzhou Central Observatory ,Lanzhou 730020)
Abstract

. In this paper, we analyze the circulation patterns of the severe drought of Gansu from
Mar. to Jun. 1995. The result shows that the drought are associated with the abnormal cir-
culation of ultra-long wave. In this period, the deep trough of East Asia and the ridge of
Xingjiang are stationary. There is the NW current over the Gansu to Hetao for four mon-
t‘hes. So, It shiny and rainless.

Key words: Drought,Circulation, Abnormal.
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SERIOUS DROUGHT IN NORTHWEST CHINA
AND CAUSAL ANALYSIS

Yang Yuejuan Zhu Airong Yang Honggiang
Yang Xiaoyan Xue Chunfang

(Shaanxi Provincial Observatory,Xi’an 710015)

Guo Hongju Zhang Jinghong .

(The Meteorological Administration of Shaanxi Province,Xi'an 710015)
Abstract

In this paper, the serious drought occured in Northwest China from 1994 to 1995 is
analysed. It is found that this drought is the most serious one in the recent 60 years. Its peri-
od is mainly from March to September. It is mainly located in the east part of Northwest
China and the south part of Xinjiang. This serious drought is resulted from the abnormal
general circulation. Close relationship between the abnormal general circulation and heating
of Qin—hai Tibetan Plateau to atmosphere is revealed based on causal analysis of the abnor-
mal general circulation. We also analysed moisture transfer in the drought period which
shows that there is a minimum axis of moisture transfer from Northwest to Southeast at
850hPa and 700hPa level. Northwest China is situated in the minimum tongue of moisture
tansfer.

Key words: Northwest China,Serious drought,General circulation, Moisture.
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EEFECTS OF THE CHANGE OF VEGETATION
COVERAGE ON DRY CLIMATE

Yu Hui Luo Zhexian

(Nanjing Institute of Meteorology ,Nanjing 210044)
Abstract

A 3-D meso-scale wet model is developed in this paper,and is used to investigate the ef-
fect of vegetation variation on climate. 21 sets of numerical experiments are designed and per-
formed. The experiment results show that: (1) along with gradual variation of the width of
vegetation zone, 3 totally different types of vertical flow distribution are revealed,and the
transformation between those types shows catastrophic patterns; (2) there exists a nonlinear
relation between intensity of updrafts and width of vegetation zone; (3) the introduction of
wet processes weakens the intensity of the cool-island over vegetation zone and updrafts.
Bassed on the experimental results,some issues relevant to adequate layout schemes of tree-
planting and grass-growing are discussed.

Key words: Vegetatiom coverage ,Dry,Climate ,Numerical experiment.
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NUMERICAL STUDY OF THE INFLUENCE OF VEGETATION
COVER AREA ON THE LOCAL CLIMATE

Luo Zhexian Yu Hui
(Nanjing Institute of Meteorology s Nanjing 210044)

Abstract

Five numerical experiments were performed by using a three dimensional numerical
model in order to study the impact of inhomogeneity between vegetation cover and bare soil
on local climate. The results show that there is the most suitable vegetation area (S.). As-
suming that § =S,,ascending motion is the strongest by the stimulant of inhomogeneity.
Space range of updraft zone is the biggest.

Key words: Vegetation cover,Human action,Local climate,Numerical experiment.
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SENSITIVITY TEST CONCERNING
WINTER TEMPERATURE RESPONSE TO
GRADUAL INCREASE IN CO,

Zuo Liyao
(Heilongiang Climatic Center,Harbin 150001)
Luo Zhexian

(Department of Applied Meteorology ,NIM,Nanjing 210044)
Abstract

A radiative-convective model is developed to examine the sensitivity of winter midlati-
~ tude warming in relation to increasing CO, amount. Results show that i) the temperature
change exhibits a nonlinear growth,faster initially and slow afterwards,under progressive in-
crease of the gas;ii)the mean temperature amplitude displays some degree of stability.

Key words:CQO, concentration, Radiative-convective model, Warming.
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NUMERICAL EXPERIMENTS OF THE INFLUENCES OF
GENERAL CIRCULATION ANOMALY OVER THE TIBETAN
PLATEAU AND OF THE SURFACE ALBEDO CHANGES IN
CHINA NORTHWEST ON THE SUMMER PRECIPITATION

Sun Guowu Yu Yaxun
(Lanzhou Arid Meteorological Institute ,Lanzhou 730020)

Wang Baolin
(Applied Climatic Institute of Gansu Province,Lanzhou 730020)

Abstract

A three-level global atmospheric general circulation model (AGCM) has been used to
study the impacts on the evolution of the summer precipitation in China Northwest. The re-
sults show that the responses of the Summer precipitation and circulation to the surface albe-
do changes in China Northwest and to the abnormal general circulation over the Plateau are
remarkable. It is revealed that the tendence, which drought severity is intensified, drought
frequency is accelerated,drought persistence period is enhanced, and drought areas are ex-
panded in China Northwest in recent years,may be as a result of the influences of human ac-
tivities (e. g. vegetation reducted ,desertification extended) ,as well as drought circulation pat-
terns appear over the Tibetan Plateau.

Key words :Numerical experiment,General circulation anomaly, Surface albedo change , Sum-

mer precipitation.
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NUMERICAL EXPERIMENTS OF THE EFFECTS OF
INDIAN OCEAN SEA-SURFACE TEMPERATURE
AND ARCTIC SEA ICE ANOMALY ON THE SUMMER
PRECIPITATION IN CHINA NORTHWEST

Yu Yaxun Sun Guowu Feng Jianying

(Lanzhou Arid Meteorological Institute ,Lanzhou 730020)
Abstract

A three-level global atmospheric general circulation model (AGCM) hsa been used to
study the influences of Indian Ocean SST and Arctic sea ice anomaly on the Summer precipi-
tation in China Northwest. The results show that the control experiment reproduces the most
features of the observation. The responses of the Summer precipitation in China Northwest to
Indian Ocean SST and Arctic sea ice anomaly are remarkable. Therefore,it is verified again
that the effects of Indian Ocean SST on the atmospheric adiabatic forcing not only can reduct
local responses in atmosphere ,but also may place widespread remote responses in atmosphere
through tropical zonal and meridional circulation and planetary wave propagation. Arctic sea
ice anomaly also affects obviously the propagation of the large scale planetary wave in middle
and upper troposphere. Thus affects global climatologic change.

Key words : Numerical experiment,Indian Ocean SST anomaly, Arctic sea ice anomaly ,Sum-

mer precipitation.
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A RADIATION-CONVECTION MODEL FOR
THE CO, CLIMATE PROBLEM

Zou Liyao
(Climate Center of Heilongjiang Province ,Harbin 150001)
Luo Zhexian

(Nanjing Institute of Meteorology ,Nanjing 210044)
Abstract

In this paper,a stationary radiation-convection model is designed to study the CO, cli-
mate problem. The model includes two important feedback mechanisms :the albedo-tempera-
ture and the vapor-radiation-temperature. The equilibrium temperature field simulated by the
model is close to the observed one. The results of the numerical experiments reveal that the

surface temperature has increased by 0. 9°C~2. 7'C ,due to the doubling of the CO, concen-
tration in the atmosphere.

Key words :CO,,Radiation-covection model , Warming.
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A NUMERICAL EXPERIMENT ON LOCAL BLOCKING PATTERN -

Cai Fan

(Yangzhou College of Technology,Yangzhou 210000)

L.uo Zhexian

(Nanjing Institute of Meteorology ,Nanjing 210044)
Abstract

This paper studies the problem of local blocking patterns in terms of the barotropic vor-
ticity equation with heat source and dissipation. At first,the analytical solutions for blockings
of ridge and dipole types are derived on the strong nonlinear condition. The six sets of corre-
sponding numerical experiments whose time-integration is six-model day are then performed.
The numerical results confirmed the validity of the analytical solutions.

Key words:Local blocking, Analytical solution,Numerical experiment,Flow patterns for dry
weather.
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A STUDY OF PREDICTABLE PERIOD OF MONTHLY
RAINFALL TREND IN ARID AND SEMI—ARID REGIONS

Ma Jingxian Luo Zhexian

(Nanjing Institute of Meteorology,Nanjing 210044)
Abstract

On the basis of the observational data of monthly rainfall of seven meteorological sta-
tions that are located in the arid and semi-arid regions in China and in America, for the
monthly rainfall normalized series,we compute the initial errors doubling,being about three
months. They are longer than thirty months after translating from the normalized series into
the normalized difference ones.

Key words: Arid and semi-arid regions,Monthly rainfall trend ,Predictable period.
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STUDY ON THE PREDICTABILITY OF
LOW-FREQUENCY ATMOSPHERIC SYSTEMS

Yu Yaxun Sun Guowu

(Lanzhou Arid Meteorological Institute,Lanzhou 730020)
Abstract

In this paper,the complete Lyapunov exponent spectrum are estimated in terms of daily

500hPa height field data which have been filtered by low-frequency (30~60days). The results



show that positive,zero and negative values all exist in the complete Lyapunov exponential
spectrum, with the sum of the Lyapunov exponent (SA.) less than zero. Therefore,the dy-
namical feature wkhich characterize low-frequency atmospheric attractor stream is chaotic.
The mean e-fold (error-doubling)time in ralation to the divergence of neighboring initial con-
ditions is about 3--24days. With respect to the whole region of China, the averaged pre-
dictable time scale =xhibits gradually increasing tendency from Southwest to Northeast,with
a predictable time scale about 5—15 days in North of 30°N,but about 4—5 days in South of
30°N.

Key words: Low-frzquency atmospheric systems, Lyapunov-exponent spectrum, K-entropy,
Predictability.
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SOME STUDIES ON THE MOTION CHARACTERISTICS
OF THE LOW-LEVEL ATMOSPHERE OVER
MAZONG MOUNTAIN AREA

Wang Ludog(Meteorological Bureau of Gansu Province sLangzhou 730020)

Luo Zhexian
(Nanjing Institute of Meteorology , Nanjing 210044)

Abstract

Based on the automatic recording data of gradient observation of wind velocities in the

low level atmosphere over Mazong mountain area,this paper analyzes the vertical distribution



of wind velocity under the special geographical and geomorphologic conditions, and its chan-
ging features,as well as characteristics of the inherent randomness of the wind speed series at
5 heights.

Key words:Gobi desert,Low-level atmosphere, Wind velocity, Vertical distribution,Inherent

randomness.
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TURBULENT HEAT TRANSFER IN THE SURFACE
LAYER OF A POLLUTED ATMOSPHERE

Wu Linfu Luo Zhexian

h
(Nanjing Institute of Meteorology,Nanjing 210044)
Abstrct

Diffusion of pollutants in the surface layer of a turbulent atmosphere is affected not only
by mean flow fields but also by turbulent fluctuation flow fields. The effect of turbulent heat -
transfer is of importance in some problems. The turbulent heat transfer is generally described
by the experimental relation,i. e. Nu=Nu(Re,P,),where Nu is Nusselt Number. This paper
discusses turbulent heat trasfer,especially turbulence Prandtl number P, in the light of the
closure assumption of turbulent momentum transfer. Then,it puts forward a method to theo-
retically solve the set of equations for turbulent heat transfer (a method of second order clo-
sure ) and the model formula,i. e. function expression Nu (Re,P,),to calculate and predict
P..

Key words: Turbulent, Transfer,Surface layer.
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POSSIBLE EFFECTS OF URBANIZATION ON '
LONG-RANGE TREND OF TEMPERATURE EVOLUTION

Yu Hui Luo Zhenxian

(Department of Applied Meteorology , NIM ,Nanjing 210044)
Abstract

In the context of January and annual mean temperatures from Lanzhou,Shanghai and
their neighborhood, study is undertaken of the influence of urbanization on the long-term
evolution of temperature. Results show that such impact is innegligible when considering the
localized warming of climate.

Key words: Temperature evolution,Climate variation, Urbanization.
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BALANCE RELATIONS OF PROPERTIES
OF THE EARTHLY ATMOSPHERE

Wu Linfu Luo Zhexian

(Nanjing Institute of Meteorology,Nanjing 210044)
Abstract

In studying its dynamic processes,the earthly atmosphere is generally devided into two
main parts;one is the inner atmosphere which is treated as continuous medium;and the an-
other is the outer atmosphere which is treated as non-continuous medium(. e. discrete medi-
um).

In this paper,the micro-mechanisms of some atmospheric properties and the balance e-
quations of inner atmospheric properties are at first discussed. Then,the balance equations of
the outer atmospheric properties are discussed using the molecular motion theory based on
Boltzmann equation. At last,the relation of the two sets of equations is analyzed.

Key words: Continuous Atmosphere, Discrete Atmosphere, Inner Atmosphere,Quter Atmo-

sphere ,Knudsen Number.
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THE RELATION ANALYSIS BETWEEN 3. 2m SOIL
TEMPERATURE FIELD AND RAINFALL FIELD
SEASON BY SEASON

Wei Jie Tang Maocang

(Lanzhou Institute of Plateau Atmospheric Physics, Chinese

Academy of Sciences, Lanzhou 730020)
Abstract

The SVD method is used to analyze the relation between 3. 2m soil temperature field
and rainfall field season by season in Northwest China, the results show: quick thermody-
namic process in underground that reflected with the high and low center of 3. 2m soil tem-
perature field coincide with rainfall field very well . Time- varying characteristics of canoni-
cal factor is analyzed by using cross spectrum technique,results show that,in period or fre-
quency that pass through test of significance , the spatial and temporal distributions of 3. 2m
soil temperature fields are forecasting and instructive meaning on following rainfall field,

Key words ;Soil temperature field,Rainfall field,SVD method ,Cross spectrum technique.



Joodooodgootdd
Joogoodgn

0 0
000000000000000 730000
oooOomooo

00000000000 mO 810001)
O O

gooocooooooOoOoOOOOO0OOOO0OO0OO0OOO0OO0OO0OOOOOOObOOODbODOO
ooO0oO0oo oo000o0O00oO00O-7000000CO0O00O0 svDOOMmMAO
goooooobooobooOoOCbOcOCOOOOO0ObOU0OOoOoOooooooooboooo
goooobooooobooooobooobooooOoboOoboooooboOooooo
0ood

gbobobooooOoOnmooooOoooooo

o o oo

oo mobobob0bi00D uwywoooooooooooo
goobooooooooboobooobooobooobooobooooooobOoOoo
gooooboooooooooboooboobboobobbobobboobobobobobooboboon
ggooboooobobobooobobooobobboooboboooobbooobooboon

000000 ™Mo00000000000000000000000000000000
gboooobooobobooboboobooooooobooboboobookboboOoon
goteb0Ooo0ooooooooo.sobogboooboooobooooboooDoon
0oooo®o®ooo0o0000000000oo00oooooo0oo00s300ooooono
gobooogoboooboobobboobbobbobbbbbobbobbooboooboo
oooo0oooooooooosvpOooooooooooOoooooooooooooon
goboooooobbooobboooboobobooboboooboboo

gmoggon

goooobooobooboooboboobobooboooboobboobDboooboo
goboobbobobooboooobooboboobbobboboooboobbobboobo
goboooboooboobooobooobuooboboobooboooboooobo

0000000000000 0000O0YooOoooooo3p000000o0ooo
19600019910 M 00000000 1951~198s 0005 x5 0000000000000
O 7.5°N~42.5°S,22. 5°E~117.5°EM 00000 18800000

o000 180000 1~1200000000000 30000000 (9~1100000



ooo0o0oo0o0o0000000O0000O00ODOD 2000000080 mMOOOOOO
000000000 XROODDODODODOO0OO0O —o0.7000000000000600 90000
0000000000000 U00o00o0oOUOoUDUODOOODODOOO 12.5°~37.5°S,57.5°
~g2.5°E00000000O0O0O0OOODOOOOOOo.5000000000110000000
Dd0O0e=0.010000 6009000000000 DO0ODOOOOODOOOOODODO
oo000o0O0d0oDO0O00O0dOoU00Oo0o0oDUoooDU0oooDUoDUOooOogoOogoo.e8mOd
000017000 000000000 9%%0000
goooobooboooooobobsoiboooobobobobboboooobobob
0000000 00oooooooo«+0000000000000 3e000000o0ooon
0@ @s~nooooooooooooooooobooooboooooooooooocoonn
goooboooobbotobooobbbbboooooobboooooobbbobooooobooT
cobOOoooobOOooooobsobooobocoboooooboon svpObOooooo
O0o3s0ooo0oooooooorzoboooodooooooon

goooooooood

0li00o0dooo-s0000000000 3000000000 svDOOOOOO
oboooboobuooobooboooboobboWwoooooowWoooo

ooooo0ooo78.s5wobo0ooo0--0ob00o0oob0cobocoooobobOoooonoon
oo

01 OpO000ooo0ooobooooboo

e T

53 5 1 2 3 4 5 6 7 8 9 ! 10

HEEH 0. 65 0. 84 0.78 0.70 0.72 0. 85 0.87 0. 80 0.75 0. 82
WARED | 67.74 10. 86 5.45 4.55 2.59 2.43 1.26 0.97 0. 90 0.72

obomoobooon
O1la,b00D0O0000DO0OD0OOO0O000D00D01a0000000000000000
gooobbboooooobobbbboooooobobboooooobobbilab0on
03000000000 EOFOO0O0O00D00OD0O0000000 220000000000
Oo0moooooooomooomorso0o0obo0ooooooooo0ooooBoonog
obooooobooooooobOdbO OOO0OCOOODOODODOODbDODOObOObObOOD
gtoodoouooooooooboooboobobobobboobbobobobobobboo
00007000000 EOFO0D00D0OO0OO0OOOOOOOODOOOOOOOOOOOOOd
ggooooooboobbbobbobdooooooououoobooobobobobobboooo
000000000000000 32,b000000000000000O0O0O0O0O0O0O 320
d2y@OO000OCOOCO0OO0CO0ODOO0OODOODODOOO0OOO0OOmOoDODOoOoOomOoroO
goboooboobooobooboobboobooboooboooboobboooboon
03 000000000000 000000000000DOO0O000O
coooooobooboooooooo G~ m70D0ODO0O0OO0O0OODOOODOODOOO
ooboooobooooboooobOooooboob0oobobooooooobobooooobooo
oomoooboooo



32.5 42.5 52.5 62.5 72.8 82'.5 92.5 102.5 112.5E

01 OOOOOOOOoOooOobooo
2. 00 0O.O000

0000 svpOOOOO00000000 «¢to p(py 0000000000000
O00000000000000 «(0 pt000000CO00O0O0O0DOOO0OOO0DOOOO
O «t0 p(pyU0000ombo00boooooooooboooooononoooooo
78%w0000000000000000O00000O0000O00O0O000O0O0O0O00O00O00O0O00O00O00O00O00O0
gooooobooooobobboobooobbboooobobooboboooboboooboboooon
000000 oooobobooo oo omomao
gobooobibomomb@mooobmomo



02 0003000000000 gQFO00O0O0O0O0O0OOOOOOO
2000000000000

04000000000D0000000D0OC0DOOO0IODODOODOOODOODODO
000000000 40000 ElNmoUooooogoobooobobDbDbbOODODDDOO
ooouomg la,p00dbobooobobooobooboboboobobobooboooooooo



O3 OOO0OO0OO0OO0ODOOO0OOOO0OO0
al0O00b0O0O

gdooodoouoooboooooooooooooooooooboooooooobooo
0000000000000 00DO0000O0O00DO000O0O0O00ODOO ElNinoO0 00O
O@M0O ElNmo 00000 0O0OOCO0OO0OOODOCOUOOOCEINInod00ooooooonOon
00000000 1960~1990 00 00 80 El Nino UOO OO0 19680 110 O 19700 100
El NinoOOOOOODOOOO ElNinoeOODOD0OODOOO0OOCOODODOI nO0O0 O
oobomisob0OnDO ElNine 0000000 O0O0O0O0DOO0O0OCDOOOO El Nino O
gooboooboooooobooboboooobooobobOo0oooboooobooobOooo
ggooooooooboooooooooooooooooooooooon
oomooobbooobo



-

0| * * ¥ ¥ o * ¥ | o
S B0 62 81 66 68 70 72 71 76 78 30 82 81 86 38 0

04 O0-000O0O0O0OOOOOOOOOOODOOOOOOOOOOO
—[oobooooo,.. 0000000 .---00000000 «EiNine 000000

OsvDOOODUOOMmM KOOOOOOODODODOOoOoOooOo kgooooooooo
go0oo0oDb0o0ooooDoo gkooooooooooboooooobood

Osa,b000MO0OCOO0OO0O0DO0OMOS, b00000D0OO0OO00O0OOOODOOOO
Ui0il@imNobmoooo@momobo@mo@moococomomomononan
O0@mDooo0mDoo0momomooo0oooo0mooooooY%oooo
ooooooooooooDoOooooO00oDmnmoboommoooomoom
ooooOoO0O0ODmoOmIOooOoOoO0O0O000D 0N mMmmMOomMOoOmmsbOOOO

00000000005 00MO001b00 2p00000000000O00000C0O0O0
00




O0s ODO0O0O0O0O0Ooooooo
2000000bO0O0DOOO
obO-,000000000000000 30000000000 svbooddooog

0000000000000 000000000000000000D000 El NinoUdO
gobooouooooobobobooobooonooboobobooboooooon
oooooooouooooooooao

O0mooano

gododdoboooooouooboooooboooboooooooboooouoo oo
00d0U0o0o0oU0oooOoU0OoU0OoO0oo0UOoUOoU0DUODOoDOUOoUOOOOOUOOOO
0o 1972,19860 00000000 1975,1983 DM O MO OO0 OOMMOOOODODDODIMAO
O0o000000oo00o0oO0ooooo 0000 bbuounobiigrzidO 19750
7~90 000000000000000C0C0DOO0O1972000000000000000
O0o07~90000000000DO0O0O0DOODOOOO0ODOO0OO0O0OO0O0OODOOOODOODOO
gdooooooooooboooo

02 000000000000

E23; 4 o o o o
4 52.5°E 57. 5°E 62.5°E 67.5°E
32.5°S 0.53 0. 50 0. 86 0.75
19724
27.5°S 0.31 0. 89 0. 90 0.75
32.5°S —0.54 —0.39 —0.51 —0.51
19754
27.5°S —0.23 —0.01 —0.11 —0.37

19750 000000000000 20000000007~ O00O0ODODOODOODO



oobooobobooboooOooooboOobooOoobOoOobObooOooOooOOoboboOoooo0ong
0000000000000 00000000000O0scohPa000D0ODOOOOOOO
U0Ob0000o0ob0obOoboOobOooboOsoohPale7zdd197s0 900000000000
3002030 0000000000000000O 19750 @ 0 500hPa0000000
OoooboboD720 M O 50chPal 00000000000 OOOOOOOOOOLOOG
coobooocobooooboooobOOoboOooOoobOOoOoObOobOOobDOoOObCOboOooODnn
O0000o0oO0opooooosdb0O0O0OO0OOO0OO0Oe~10000700hPa 000000000
ooo0oboooowrs9o~10000D000D0DOOO0OO0DODO9720 M O0O0O00O0MmMOO
coobooboooboooobocOoobooOoobOobOobOOoOoOoDOOOobOOoOOobOOOOoDOOO
ooobooooboooobooobooooboobdoboOooobooooooooooonooonod
Oo0bOoO0oD0o0ooo00ooobOOoobDoobooooOoDn0oOon 198300 19860000000
oooooooo

A C— 1975 4

6.5z — - —-1972 % Ii\

st /\ '

4 / \ / \I

N . /
1P v \\'4 \ y; \\\ ’
ALY \V4 S~
1 2 3 4 5 6 7 8 9§ 10 11 12 &

O¢ OOOO9~100007000Pa 0000000000

03 0000000000 se0nPall000

19724 19754F

& B 50°E 60°E 50°E 60°E

20°S 0 2 -1 -1

25°S 1 0 —1 0

.0moz00oo0oobobooboboooooboboobOobOosvypDOOooOooOO
goooodooooodo7nsy 0000000000000 EOFOOO
gbooooobooooobooooboooboboobboobobboobobobobooboboooboo
go

2.8vb000000000000O0000O0oO00ooooOUooooOoOooDoooOO
00000000000 ElNmeO0000OQO0ODOOOCODOOCODOOOODOOCODOOO



O00 ElNino00O0O0D0O0O0O0O0OD0OOO
.2ggooo0oobooboooboboooboobo0obbOoobOoobboOobobooboo
gooboobooooboboooobboobbbooooo
s+ JobobobObObbbOooooooobooboo

0oomm 0O

(1100000000000 0000LCe6(1991),
[e00000C0C000O0O0OCOOOOOOOOOOOOCDOOOO
[(s3j000000o0oo0o0oooOooO0ooooooOoooOoOoO0O0oobooboooon
0000 mDmhmoooooocoooooomooo

THE SINGULAR VALUE DECOMPOSITION ANALYSIS
BETWEEN FORMER SST FIELD OF INDIAN OCEAN AND
RAINFALL FIELD IN AUTUMN IN NORTHWEST CHINA

Wei Jie
(L.anzhou Institute of Plateau Atmospheric Physics, Chinese

Academy of Sciences, Lanzhou 730000
Wu Yongsen Qin Ningsheng

(Institute of Meteorology of Qinhai Province, Xining 810001)
Abstract

The correlation coefficients are calculated between rainfall of Northwest China in au-
tumn and former SST departure ¢ver Indian Qcean. The results show :there exists a closely
related in them. The SVD method is used to analyze the relation between rainfall field of 30
representative stations of Northwest China in autumn and SST of Indian Ocean in July. The
features of eigenvectors field and time-coefficient of mate canonical correlation factors are an-
alyzed. There are some significance conclusions and possible physics mechanism between
SST of Indian Ocean and rainfall of Northwest China in autumn are preliminary discussed by
a canonical example of drought and flood year.

Key words : Drought and flood in autumn,SVD method ,SST of Indian Ocean and rainfall field

in autumn in northwest
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THE INFLUENCE WITH ARCTIC ICE TO ATMOSPHERE
GENERAL CIRCULATION AND STUDIES OF CLIMATIC
PREDICTION OF RAINFALL IN NORTHWEST CHINA

Wu Yongsen Qin Ningseng
(Institute of Meteorology of Qinhai Province, Xining 810001)
Wei Jie
(Lanzhou Institute of Plateau Atmospheric Physics, Chinese
Academy of Sciences, Lanzhou 730000)

Abstract

" In the paper,Arctic ice area M index in winter is analyzed, the results show :there exists
a periodic change about the M index of Arctic ice area. Its period is different to the area. The
correlation coefficient between M index of different Ocean ice area and precipitation of North-
west China (Shanxi, Gansu, Ninxia and Qinhai province, as following) in spring is calculat-
ed, the results show that the relationship is most marked in 2 area. The correlogram be-
tween the change of M index of Arctic ice area in 2 area and geopoténtial height of 500 hPa in
Northern Hemisphere in spring is analyzed ,tHere exist a closely related between the circula-
tion condition of drought and flood year in Northwest China in spring and the M index of ice
area in 2 area.

Key words : Arctic ice,M index,Relation analysis, Atmosphere general circulation.
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THE RELATIONSHIPS BETWEEN LARGE-SCALE
ATMOSPHERE-OCEAN INTERACTION AND THE ARID
CLIMATE VARIATION OF NORTHWEST CHINA

Sun Guowu Chen Baode Feng Jianying Yu Yaxun

(Lanzhou Arid Meteorological Institute ,Lanzhou 730020)
Abstract

The results in this paper indicate that the precipitation in Northwest China have obvious
associations with tropical Atlantic SSI. These correlations are presented through the respon-
dence of the general circulation to the SSI in the tropical Atlantic ocean and the interrelations
between the general circulation over the tropical and Northwest Indian ocean.

Key words :Sea Surface temperature (SST),General circulation, Arid climate , Teleconnection.
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AN ANALYSIS OF THE PACIFIC SST AND
NORTHWEST CHINA PRECIPITATION AND GENERAL
CIRCULATION ON 500hPa LEVEL

Feng Jianying Sun Guowu Yu Yaxun

(Lanzhou Arid Meteorological Institute,Lanzhou 730020)

Abstract

The empirical orthogonal function (EOF)technique can be used to analyze the field of



time cross-correlation coefficients between two meteorological fields. In this paper,the corre-
lation are analyzed among the sea surface temperature (SST) in the Pacific and the precipita-
tion in the northwest China 500hPa circulation over north hemisphere. The results show that
there exists significance correlations between the Pacific SST and the precipitation in the
Northwest China after 2-3 seasons. High or low of the tropic Pacific SST can influence the
variation of the precipitation in the east and center of tropical Pacific in winter (January to
March)are clearly associated with the precipitation in the east of Northwest China in summer
(July to September). This association appear through the response of '500hPa atmospheric
circulation for SST in Pacific.

Key words: Sea Surface Temperature (SST), Northwest China Precipitation, Empirical or-
thogonal Function(EOF).
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THE RELATIONSHIP BETWEEN HEATING CONDITIONS
OVER THE QINGHAI-XIZANG PLATEAU AND RAINFALL IN
~ SPRING IN THE EASTERN PART OF QINGHAI PROVINCE

Sun Wulin

(Meteorological Observatory of Qinghai Province, Xining 810001)
Abstract

In this paper,we chose indexes of OLR departure and air temperature departure to ex-
press heating conditions over the Qinghai—Xizang Plateau. They are close relating to the air
circulation and subtropical high. The correlation between the heating conditions over the
Qinghai—Xizang Plateau and the rainfall next spring in the eastern part of Qinghai Province
is studied. The four prediction factors are gained and regression equations are set up. Tested
result is very good in 1992.

Key words: OLR, Plateau heating conditions,Rainfall in spring.
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THE RESEARCH OF SST OVER INDIAN OCEAN AND
THE PREDICTION OF DROUGHT/FLOOD CLIMATE IN
NORTHWEST CHINA IN FLOOD PERIOD

Qin Ningsheng
(Institute of meteorology of Qinhai province, Xining 810001)
Wei Jie
(Lanzhou institute of plateau atmospheric physics,Lanzhou 730000)
Wu Yongsen

(Institute of meteorology of Qinhai province,Xining 810001)
Abstract

In this paper, the EOF method is used to analyze sea surface temperature departure over
Indian Ocean (7.5°N~42. 5°S, 22.5°E~117.5°E). The time period extended from 1951~
1989. Results show there are four sensitive area over Indian Ocean which influence on
Northweast China precipitation in flood period. These area are contacted with main ocean
current over Indian Ocean. Further, using correlation analysis, the correlation coefficient
between SST over Indian Ocean and precipitation of Northwest China are calculated. The re-
sults show: SST of the sensitive area are corresponded well with drought/flood of North-
west China in flood period. Final, the relation of SST over Indian Ocean and Indian monsoon
are discussed. '

Key words: Indian Ocean, SST, Monsoon, Drough/flood in flood period.
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STRONG VOLCANIC ERUPTION,ENSO
EVENTS ASSOCIATED WITH THE WET SEASON
PRECIPITATION IN NORTHWEST CHINA

Yang Wenfeng Li Zhaoyuan
(Meteorological Science Institute of Shaanxi Province,Xi'an 710015)
Li Xingmin
(Shaanxi Remote Sensing Information Center for Agriculture,Xi'an 710015)

Abstract

In this paper,according to division results of document [ 1]. Wet season (6~ 9 months)



precipitation series is obtained from 1960 to 1990 in Northwest China (Shaanxi, Gansu,
Ningxia,Qinghai, Xinjiang). The series is correlated with main vector of wet season precipi-
tation which is acquired by using Empirical Orthogonal Function method at 147 stations in
the areas. It is proved that the series has representativeness. In the base of this analysis, the
association between strong volcanic eruption, ENSO event and wet season precipitation in
Northwest China is found. Results show that wet season precipitation is almost more than
the normals in the following years of strong volcanic eruption,and is less than the normals in
the years of ENSO event ,but it is more than the normals in the following years.

Key words :Northwest China, Wet season (5~9 months) precipitation, Stong volcanic erup-
tion, ENSO event.
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THE FEATURE AND FORECAST OF DROUGHT/ FLOOD
IN THE NORTHWEST OF CHINA

Yang Wenfeng Guo Zhouxia Li Zhaoyuan Ye Dianxiu

(Meteorological Science Research Institute of Shaanxi Prorince,Xi'an 710015)
Abstract

In this paper, drought/flood distributive feature and periodic variation are carried out
based on drought/flood grade series in the Northwest of China. Then, forecasting methods
are proved introductively, and the results are given in this area.

Key words: Drought/flood, Distributive feature, Periodic variation, Forecast
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INFLUENCES OF CLIMATE CHANGES ON
THE HEAT RESOURCE OF NORTHWEST CHINA

Fang Lijuan Luo Zhexian

(Nanjing Institute of Meteorology , Nanjing 210044)
Abstract

The possible influences of air temperature changes and CO,—doubling on the heat re-
source of Northwest China are analyzed in this paper using the 28-year(1961-1988)tempera-
ture and accumulated temperature data from 47 representative meteorological stations in
Northwest China. The analysis results show that when the climate becomes warm, the
isotherm of accumulated temperature that temperature is greater than or equal to 0 C moves
northward in the eastern part of Northwest China. The temperature increases by 1C, the
isotherm moves up about half latitude. When the concentration of CO, is doubled, the heat
condition in the eastern part of Northwest China will obviously change,and the isotherms of
accumulated temperature (temperature is great than or equal to 10°C)of 4000 and 4500 degree
will move northward one latitude, resulting in the corresponiding change of crop demarca-
tion.

Key words :Climate changes,Heat Resource,Northwest China.
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Huang Jingfeng

Abstract

(Xinjiang Institute of Meteorological Science ,Urumgqi 8§30002)

STUDY ON CLIMATE CONDITIONS OF COTTON
PRODUCTION IN XINJIANG ‘

Using cotton cbservation data and meteorological data of 23 agrometeorological stations

in Xinjiang,cotton development stage characteristics and its distribution,the effect of latitute

and elevation on cotton development stages,the accumulated temperature and mean tempera-

ture among development stages are investigated. this is basic work of cotton meteorological

service.

Key words ;:Cotton Production,Climate.
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DISTRIBUTION FEATURES OF THERMAL RESOURCE IN THE
- NORTHWESTERN PART OF CHINA——CRITICAL
TEMPERATURES AND THEIR ACCUMULATED -
TEMPERATURES

Yuan Chungiong

(Xinjiang Institute of Meteorology,Urumqi $30002)
Abstract

In this paper, distribution features of critical temperatures (such as 0 C, 10 C etc)and
their accumulated temperatures are analyzed by means of temperature data for nearly 40
years of 65 meterological stations in the northwestern part of China,some results have been
obtained. The results are shown : duration of critical temperature and relevant accumulated
temperature in the south(or in basin(plain))of the northwestern part of China is higher than
those in the north (or on the mountain(plateau)) of the northwestern part of China ,the
variable tendency changes with latitude and topography etc. In general, the higher duration
of critical temperature is , the higher relevant accumulated temperature is.

Key words: The northwestern part of China,Critical temperature , Accumulated temperature,
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THE SUGGESTION ON DIVISION AND UTILIZATION OF
WIND ENENGY RESOURCES IN XINJIANG

Sang Xiucheng

(Xinjiang Meteorolagical Institute , Urumgi 830002)
Abstract

The distribution features of wind energy resources in Xinjiang are generalized in this pa-



per. Division is made according to effective annual wind energy density and available wind di-
rections. Then ,the analysis and suggestion are given about the prospect of wind energy uti-
lization.

Key words ; Xinjiang , Wind energy, Utilization.
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PRECIPITATION DURING SOME CRITICAL TEMPERATURES
IN THE NORTHWESTERN PART OF CHINA

Yuan Chungiong

(Xinjiang Institute of Meteorology, Urumqi 830002)
Abstract

In this paper , precipitation and precipitation variability during some critical tempera-
tures are analyzed ,some results are obtained , it is pointed that distribution features of annu-
al precipitation are in agreement with distribution features of precipitation during 0°C (not
10°C) critical temperature.

Key words; In the northwestern part of China , Precipitation variability, Critical tempera-

ture.
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STUDIES ON DYNAMIC MONITORING OF SOIL
MOISTURE IN HALOXYLON AMMODENDRON

Liu Shaomin
(Xinjiang Institute of Meteorological Science,Urumgi 830002)
Li Yinfang
(Xinjiang Institute of Biology ,Pedology and Desert Research,CAS, Urumgi 830011)
Fu Weidong

(Xinjiang Institute of Meteorological Science,Urumqi 830002)
Abstract

In the paper, based on the experimental data observed in the years 1992~1994 in Mo-
suowan desert research’ station, the relationship between the soil moisture in Haloxylon am-
modendron and environmental factors is analyzed. Then using successive regression method,
we establish the dynamic monitoring model of soil moisture in Haloxylon ammodendron. It
needs only the general meteorological data, it is easy to calculate. The result of comparing
the calculated soil moisture with thq measured soil moisture at the experiment plot in Xin-
jiang is that the model has good precision.

Key words: Haloxylon ammodendron,Soil moisture, Monitoring.
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STUDIES ON THE PREDICTION MODEL ‘
FOR THE EVAPOTRANSPIRATION OF COTTON
FIELD IN NORTH PART OF XINJIANG

Liu Shaomin Sang Xiucheng Fu Weidong
(Xinjiang Meteorological Institute, Urumgi, 830002)

Abstract

In the paper, using the experimental data observed in the years 1987~1988 in Wulan-
wusu agrometeorological experimental station, comprehensively considering the meteorologi-
cal condition, cotton’s biological property and soil moisture state, we establish the prediction
model for the evapotranspiration of cotton field with Penman’s potential evapotranspiration
and cotton’s LAl and relative effective soil moisture. The result of comparing the calculated
evapotranspiration with measured evapotranspiration at the experiment plot in Xinjiang is
that the model has good precision.

Key words : Cotton field ,Evapotranspiration,Prediction model.
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THE CORRELATIVITY RESEARCH BETWEEN THE
CLIMATE AND SURFACE WATER RESOURCES
IN NORTH XINJIANG

Yuan Yujiang Sang Xiucheng
(Institute of Meteorology , Xinjiang Urumgi 830002)

After calculating and analyzing the relationship between the surface water resources and
precipitation in hydrological year, temperature from Méy to September in North of Xinjiang
by use of single correlation and canonical methods,we find that the spacial distribution fea-
tures of the surface water resource field are mainly determined by the precipitation field in
hydrological year in North of Xinjiang,which are influenced by the temperature during May
to September through evaporating,the influence is usually local.

Key words: Canonical correlation, Surface water resource field , Precipitation field, Tempera-
ture field.
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INITIAL ANALYSIS OF PERPETUAL SNOW IN XINJIANG
BY USE OF SATELLITE REMOTE SENSING

Zhou Yi

(Xinjiang Meteorological Satellite Remote Sensing Centre,Urumqgi 830002)
Abstract

In this paper,using the perpetual snow data of satellite remote sensing in recent three



years, we reveal some facts about perpetual sonw distribution and change in Xinjiang, and
classify the ice—snow resources in Xinjing on the basis.

Key words ; Satellite remote sensing ,Perpetual snow coverage ,Monitoring.
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THE RELATIONSHIP BETWEEN CIRCULATION CLIMATE
AND METEOROLOGICAL OUTPUT AND THE PREDICTION
OF THE YEAR’S HARVEST IN NORTHWEST CHINA

Wang Qingchun

(Qinghai Province Meteorological Bureau, Xining 810001)

Abstract

The main climatic factor affecting the agricultural output in Shaanxi Gansu Ningxia and
Qinghai provinces is drought. Based on analyses of the relationship between the agricultural
output of the four provinces mentioned above, this paper discusses ; (1)the connection of
precipitation,especially spring precipitation with the meteorological output and, (2)the dif-
ference of the atmospheric circulation and its main characteristic parameters in years of much
and little rainfall. Finally, a prediction model of the atmospheric circulation of the climatic
output is set up.

Key words : Atmospheric circulation,Spring precipitation,Meteorological output.
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THE ANALYSIS OF THE RELATIONSHIPS BETWEEN
RAINFALL,CIRCULATION AND THE CROP YIELDS IN GANSU

Han Yongxiang Wan Xing Zhang Pinlan

(Lanzhou Institute of Arid Meteorology, Lanzhou 730020)
Abstract

The relationships between crop yield and rainfall are analyzed in Gansu. The results
show that rainfall {rom May to Sep. is key factor for crop yield. The rainfall is positive effect
from May to July but negative effect among Aug. to Sep. and the relationship is present be-
tween May to Sep. ,rainfall and the arrival time of SAH (South Asia High) over the plateau
with the path it follows. So that we may establish the forecasting model based on the rela-
tionships between SAH and crop yield. ’

Key words :Crop yield ,rainfall ,SHA.
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A STUDY ON THE SYSTEM OF
NORTHWESTERN DROUGHT CLIMATE DATA

Shang Yongsheng Zhang Zhi Xu Jianqiu An Xingqing Liang Xu Xu Chaozhai

(Climate Data Center of Ningxia, Yingchuan 750002)
Abstract

“The system of Northwestern drought climate data” is a system of applied software
about climatic data, which consists of Northwestern dry climatic data base,climatic chart
base,and the applied software of the two bases for administration,safeguard,searching and
inguiring. The whole system is gathered by a vast amount of dry climatic data and all kinds of
information about Northwestern dry climate. The system has rich content and plenty of infor-
mation. It is formal ,complete and easy to use. It provides an efficient way to store and admin-
ister plenty of dense climatic data,to inquire and use climatic data quickly,and to draw cli-
matic chart by computer. It brings the potential of dry climatic data and climatic resources in-
to full play. The system is the base of dry climatic study. Also it provides powerful consulting
service of climatic data and information for other applied and decided areas.

Key words :Drought,Climate,Data,System.
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