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Abstract

The Loess Plateau in China is located in a typical summer rain region with a rainfall season.
It is one of the wheat belts, and is located in semi-arid region with a large variation in precipita-
tion. Thus, the authors analyze the year-to-year variation of precipitation and wind systems
transferring the vapor into the Loess Plateau. Used data are monthly average precipitation, wind,
geopotential height and vapor transport calculated by wind vector and specific humidity. The
monthly average precipitation is analyzed for 14 years from 1979 to 1992 at 22 observation sites
using the data provided by the National Center for Atmospheric Research. The wind vector,
geopotential height and vapor transport are analyzed based on the re-analysis data of the
National Centers for Environmental Prediction/National Center for Atmospheric Research
(NCEP/NCAR), The results are summarized as follows. .

There are some differences in rainfall system between July and August, which cause rainfall
over the Loess Plateau. In high precipitation year, southeasterly wind originated from southwest-
erly monsoon can flow into the inland due to the poleward shift of subtropical jet stream in July.
It transports a large amount of water vapor into disturbance with polar-front jet trough staying
in the northeastward of the Loess Plateau. Under this convective instability, it is expected that
convective clouds produce precipitation around the Loess Plateau. In August, water vapor is
transported into the Loess Plateau by the convergence of low-level jet from the North Pacific
subtropical high and southwesterly monsoon.

On the other hand, subtropical jet stream shifts southward, flowing over the Loess Plateau
and its ridge-line appears over Japan at upper troposphere in low precipitation year. Westward
extending North Pacific subtropical high along the ridge-line tends to weaken the southeasterly
arm of southwesterly monsoon into the Loess Plateau, while the Taiwan convergence zone is
intensifies and southwesterly monsoon towards the Korean Peninsula is forced. Therefore, water
vapor is transported into the Loess Plateau mainly from the East China Sea. This is expected to
be the mechanistic process of low precipitation in the Loess Plateau.
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Fig. 1 The study area and the distribution of precipitation
observation sites

The dotted line is indicated the out line of the Loess
Plateau. The numerals side the observation sites show the
altitudes of the precipitation observation sites.
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Fig. 2 Seasonal change of precipitation in the Loess Pla-
teau (monthly precipitation for 14 years from 1979 to 1992,
average of 22 points)
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Fig. 3 Year-to-year variation of precipitation in July and
August at the Loess Plateau (monthly precipitation from
1979 to 1992, average of 22 points)
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Fig.4 Monthly mean wind vectors(m/s) and geopotential height (m) in high precipitation year (July, 1988)
The hatched ellipse shows the Loess Plateau. The contour line indicates the geopotential height. The black
part shows the area over 3,000m above sea level at 700hPa and the area over 1,500m above sea level at 850hPa.

(a) 200hPa, (b) 500hPa, (c) 700hPa, (d) 850hPa
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Fig.5 Monthly mean wind vectors(m/s) and geopotential height (m) in high precipitation year (August, 1988)

The hatched ellipse shows the Loess Plateau. The contour line indicates the geopotential height. The black

part shows the area over 3,000m above sea level at 700hPa and the area over 1,500m above sea level at 850hPa.

{a) 200hPa, (b) 500hPa, (c) 700hPa, (d) 850hPa
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Fig. 6 Monthly mean wind vectors(m/s) and geopotential height (m) in low precipitation year (July, 1986)

The hatched ellipse shows the Loess Plateau. The contour line indicates the geopotential height. The black
part shows the area over 3,000m above sea level at 700hPa and the area over 1,500m above sea level at 850hPa.
(a) 200hPa, (b) 500hPa, (c) 700hPa, (d) 850hPa
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Fig. 7 Monthly mean wind vectors(m/s) and geopotential height(m) in low precipitation year (August,
1986)

The hatched ellipse shows the Loess Plateau. The contour line indicates the geopotential height. The black
part shows the area over 3,000m above sea level at 700hPa and the area over 1,500m above sea level at 850hPa.
(a) 200hPa, (b) 500hPa, (c) 700hPa, (d) 850hPa

— 51 —



KA R - SO

W3, LL, EROFEFERRS = v FRWIZY) v >
I > TWTC, ZWENIISSELIZIF -7 BRI 55
EELLTWE, 2RI 500hPa HicEWTE 5
I %) (Fig.6-b), HEXEK ERICIIEILEEN
HEHY - v FRAKICKEEN TS, 72, 700hPa
M (Fig. 6-¢) 12317 %P6 HAIZ L2708, HRR1438
ZHLE L OBENEWILKFERAECELN, ¥
HPLERCHLITCHEE 2—> ¢ &KL T3 LS
IZH B2 5%, ERFEBIENBLIRICH ) R
-T2z, LizdsT, BELEE~OEHEE>
A=Y DEITFFEADFHIEA LN W, & 5IHER
120ENHETEENOFEHIC X, BEHE S = » F RifH#A
W 7 78ALN, Fodflic MESREREDBYHE
NTw3, L7di> T, 850hpa Hicv>Tid, dba&d5
ExHbic LIEREIFET 25, BEEREIRHW
BEEO BRI TW 3 (Fig. 6-d),

F 72, W4E (19864E) 8 H (Fig. 7-a~d) 217
% _FJE200hPa WHSREHIZ (Fig. 7-a), BTV THE
S[EDBIHTRICHELTH5H<, FEFLTH
Nz, Lzh->T, B = v F [ROBEENAE
DET, BLUFZ 7 0RENTE P RRRI208 kI
»-T(Fig. 7-b~d), BARfHEIZ ) v 2 &% > T3
T LIELAKREFERESEICELN T2 (500 -
700-850hPa ), L#*L, B~ADRY HLIZEIZ LM
{ %<, 700hPa i (Fig.7-c) IcBWTRELEED
B, EREICERELLIERSI N TS, L7z
HoT, BEEREIZZNOMIYL 2EBARELILH LD
WEBRORNDBHETICEINLZ L2k, £(4
DKERDERIZED T VR H B, T OB~
ANEP L DEERMTIEEET, [ FrFEELS
TANEICHP I ERE K-> THAKPEOHEELS
BOFREEZBRZ TREAATELEEREAKL Tw
% (Fig. 7-d),

U bz e b, SREICBT L LBAESE, &

qu,qv(850hPa) July 1988

(a)

VAR AW H
111E 114E {17€ Y20E 123F 126F 129E
30g/kg * m/s

102E 105E 108BE

TP TRAEDBENIF i BHER B2 s
Hozy PREPHENLTWT, BXEEOEMIZ T
T7HERINT NS, TN, HEFHIR) v 2ic
o THWTEERFESRENEYHLI»BEAETH S
L BEESLDOTE v F3SBEEETTTH,
BErEREIIZEL v, Zo@kEhEicENnsHE
B o YRED L T TOBET, BEEEOHM
Kbl RERLE L TRBHLERELLHE
N, BRKAEZEVAATYE, Lo -T, KESR
DY HIBLNTVWRRICHD EFL HNE,
Vlonz &b, 7TRANEICL ZBAKEESI KE
VDI, B b DKEANBEHY B IREREL - &
LTy, BHRIRS = v F RWOBATIZME S BESAESE
FEO@ERI NI E I LB 20THY), §8AD
MeKEIC 7T RiZEnE@rAbLhvwnlt, THOHD
MoK B & D¥E L 2 AREREIC L 2 L nie
PoThHHH) EBbNG,

VI Bk BEEh & kSRS

EXERICBIT 2BKELEIZ, XBROHBADE
EICLBZENPHBALL, 22T, BLBE~DKE
SEAR * R4 (19884F) & AF4E (19864F) 4
R, HERRE L T, SMR&PIL, d68825~45
B, FZE100~130ETH 5,

AESBWE NG EIL, 850hPa iz 81T 2 Ji#E v (m/
s) BRAr & MR 9 (g/kg) » b KD KEKLKWED qu
(g/kg-m/s) By & AESH%E | qv | (g/kg-m/s)
PR, 20%%R % Fig.8-a-b, L rFig.9-a-
bizRY,

ZT4E (19884E 7 A) I BT 2 kKA #%E (Fig. 8
-a) 1%, FEFE,LERCH T THOARSHRENEE
THY, FEH» L EBHEREE ST CHOMEYFHE T
H 5, LREOESHEL LA 72 BROWNEIEL
BRIZZBOKESZEA TV L Z EHHARNS,

qu,qv(850hPa) August 1988

(b)

: 2oF :
L7 7 2 i
102E 105E 10BE 111E 114E 117E 120E 123E 126F 129E

a)-g/kg *m/s

Fig. 8 Monthly mean water vapor transport(m-g/s-kg) in and around the Loess Plateau in high precipita-

tion year

The hatched ellipse shows the Loess Plateau. The contour line indicates the amount of water vapor

- transport. The black part shows the area over 1,500m above sea level.
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tion year

The hatched ellipse shows the Loess Plateau. The contour line indicates the amount of water vapor
transport. The black part shows the area over 1,500m above sea level. a) July, 1986, (b) August, 1986
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