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Interannual Variation of Precipitation and Water Vapor Transport around
the Taklimakan Desert

Akiyo YATAGAI* and Tetsuzo YASUNARI**

Abstract

Interannual variations of summertime precipitation over arid and semi-arid regions in
China and Mongolia are investigated. The correlation between variations in summer
precipitation in these regions and all-India monthly rainfall, and atmospheric circulation are
then examined. The interannual variation of summer precipitation of Taklimakan Desert is
mainly related to the windward mid-latitude circulation. A clear negative correlation between
the interannual variation of precipitation of this region and all-India monsoon rainfall is
seen in June and July. This relationship is caused by a rather local atmospheric circulation
change seen over Central Asia.

Water vapor transport around the arid region of the Interior of the Eurasian Continent
was then investigated using the re-analysis objective analysis data provided by the European
Centre for Medium range Weather Forecast (ECMWF). Mongolia and northern China receive
water vapor from the northwest through the vertically integrated water vapor transporting
fields of the mean summer. One water source for these regions is located in Western Siberia.
In the lower troposphere, most of the water vapor is transported to the Taklimakan Desert
from the northwest along the eastern periphery of Tianshan Mountains in the mean summer
state.

By compositing the water vapor transport pattern of heavy precipitation. we found that
the southerly water vapor routes pass over the Tibetan Plateau and along the eastern
periphery of the Plateau in the lower troposphere. This water vapor flux pattern is related
with the southwestward extending trough located to the north of this region and the ridge
located in Central Asia. Because of this pattern. more water vapor comes from the south in
a wet year (e.g., 1981) than normal years.

Key words : climate change, Taklimakan Desert, water vapor transport

¥—J— K. REEH, 57570 BB KEREX

* FEHMAREEABIRN 7 — 5 BFTFEL S ¥ —
ORI RS MIREE R
National Space Development Agency of Japan/Earth Observation Research Center (NASDA/EORC)
** Institute of Geoscience, University of Tsukuba

—260—



. &0 & (2

HEINV=Z—=3 - HHEH (ENSO) HE®
AV FEVA-VORERBELRIK, FICTV7
DREKELET L OBBIIODVTERAICTHE S,
PEALE. EBEROEEBBROBKEEE L 2
LOREEDEFELEHEIN TS (7L 2IE
Guo and Wang. 1988: Wang and Li, 1990),
LP»L. ThoofEizgbRBRonTsh, F
B IIAET S RAKBREFOEHIZOVWTH
HEEhTwiy, BARIIEENLZE*»Z 215 L
TORLEXRHLYEROVLOTHY. HE
(BEHETE) oF Xy FEADOBRAER»S .
FNHLOLEEER. EHOBENE, KAKERS
EDOMBTFFHFLIARLZ LI, ¥y MUKRE
EICHETIEREOEB*Z 25 LTHHEMD
THH 9o FICPEIE, LBEM. £ ITNVIZE
BEBREEVA-VBEROMADOEE > ZIT S
EZZLNDEDT, RADVATLDZ DHEBD
PEXKEDEELHICBIT2E&EE, FLAERHE
ORBZEOPIITHIILIIERNHLEE LS
N5,

£ ZTZ ZTid, Yatagai and Yasunari (1995)
WKRLA, -7 7REAEOFEILE, i
B, RUEyINICBITLEFRABOEELE
DHBEL., FROEL T FEVA-V EDOREE
2oV THET S, RiZ, AEBOKER 7T v
I AGORHRUIOVWTHEHET 2, FEILABOE
FEHDOKER 75 v 7 ABIZOWTIEREIZ S
(1993) DHFMEIH DA, BRAKBED TS v I 25
R, FOBELBIOWTIIHEOMIEN TV
Vo, RSB TIEIHL L VRREKBICEPEICEK
BEFHEOLNBEZIELEL (o zid, TF,
1992), #DBEOKERT7 T v 7 ABILFHE &
HEBIIRZoTWAIENEZONSE, mE 2
i, ERICER L (FHERKEH S0 mm L
T) ¥ o<whyBEIZBNT, 1 BIZE+T mm
DR AONDEZ DD D, TDOEEIZIT,
BB D 6 DARBEROBH, WHISVLETHD
EEZOLNBH, KERIZEIDNOREINEV)
CERKREEREVHEATHSL, £2T, TIT

R EER SN - BRAEERTER*ERL,
KEFHEBIOWTY I Seh  HEOBKIC
BELCETHINLI-ERTBET S,

. BT —2&F%E

BRI LK EREIUTOREDY TH 5,

1) 9EERAZREHEEOFEARKERE
1951-1990 £, 160 #b5,

2) EVIVKIRRBREEDNEY TIVAEBK
&% 1951-1990 £, 23 #15,

3) Parthasarathy et al. (1994) (2t 541 >
FEYRA— VERKRER,

4) KE NCAR @#0HR A HIBKkEEER,
S5IBYEO# SMEKE. —& Monthly Cli-
matic Data for the World DfELEE L7,

5) KE NOAA ## Global Daily Summary
& 0 pEALTEEO B K E RE 1980-1984 £,

KEK 7T v 7 AZa—ay 1 hEFHE, 5 —

(ECMWF) OFBNERBITEE % 1980 £5 5
1984 FEWZDWTHER L TEME L7, 1 H 4= (00,
06, 12, 18UTC)., €K2.5FEX2.5 & FE, 4
E 17 (1000, 925, 850, 775. 700, 600. 500, 400,
300, 250, 200, 150, 100, 70, 50, 30, 10 hPa) iz
BUAEEEEE (2). KB (7). B&E (V(y
v)), HiEE (Rh) OEXERHL:. KR (T)
EMFHZEEE (Rh) O HIE (g) 25tE L. XK
e TKRER 7T v 7R (Q) %EtELT,
-~ 1 ppPs

Q=E 10hPa QVdp (1)

72720, g Ps3FNFRENMBEELHER
EThb, #FLVEREAEIZ Ok et al. (1995)
ko, F20RX (1) TRHLEINLHER
GLIAKER 7Ty 7 20442, dRBTEICE
FERER7Iv 72 (@) £LT, #EH»5
700 hPa ¥ TOMSELEHE L7

KiZ, BONC1B4BOKER 7T v 7 A%
PH1HEY EE(6~88) FHE*HEL.

. EEEKROEEEH

F1ichE, T INEIRVHEOERKEDTFE
SEHETRT, AR LLVHIIRIE, §75<H

— 261 —



755

B 1 FE, TrIh, BYEIIBTAEHRKEOTFEM (1951-1990 F0FH). il mm.
Fig. 1 Geographical distribution of mean (1951-1990) annual total precipitation (mm).
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Fig. 2 The ratio (%) of summer (JJA) precipitation to annual total precipitation.
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Fig. 3 a) The stations showing statistically significant correlation coefficients between June rainfalls
over and around the arid/semi-arid regions, and all Indian June rainfall.
b) The same as a) but for July. c) The same as a) but for August. d) The same as a) but

for JJA total precipitation.

Open and black squares indicate positive and negative values, respectively. Relatively large (small)
squares mean the correlation coefficient of the station exceeds 1% (5 %) confidence level, respectively.
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Fig. 4 The five dominant areas deduced from rotated empirical orthogonal

function (REOF) analysis.
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Fig. 5 Time series of the factor score of
the REOF 1 is shown with a thick
solid line.

Five-year running mean scores of REQF 1

is added with a thin line. The standardized

original JJA precipitation averaged in

Region I is also shown with a dotted line.
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Fig. 6 a) Correlation coefficients between July precipitation of Region I (Taklimakan Desert) and

anomalies of 500 hPa height.

Shaded (hatched) area indicates the region with the positive (negative) correlation

coefficients beyond 5 % significant level.

b) Composite height chart for the years of more than the unit value of precipitation for July

in Region L

Thick solid/dashed lines indicate the trough/ridge positions over the Eurasian Continent.
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Fig. 8 Composite of water vapor flux pattern and geopotential height for the 10 days of heavy

precipitation in Taklimakan Desert.

a) Total water vapor flux and 500 hPa geopotential height.
b) The lower troposphere water vapor flux and 850 hPa height.
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Fig. 9 The budget of water vapor flux around
the Taklimakan Desert for five-year
mean summer,

Numbers in italics indicate total inflow (out-

flow) that crosses each boundary of the box.

The number in the box denotes the net budget

(convergence) in the box.
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