51 % 45 6 ) OB Y M ¥ R Vol.51. No. 6
2008 4F 11 f CHINESE JOURNAL OF GEOPHYSICS Nov. » 2008

FARVL B UK. W e JR AR T PR A 1 2 KU R B v 9 P . R B2 4  2008,51(6) : 1682~1694
Yu L J, Hu D X. Role of snow depth in spring of Tibetan Plateau in onset of South China Sea summer monsoon. Chinese J.

Geophys. (in Chinese), 2008, 51(6):1682~1694

EREREFENEAERBEZTNELATEPHIEN

;J:/L,,I”\ \}11,2,3,4 , ﬁﬂ :%(ﬁkl,z*
1 rp R B VE RS T s 266071
2 P EEF OGRS s E AR H S 266071
3 EBEBE R AR JL T 100049
4 P EB R PG, B 200136

HWOE A R AR G0 (ECMWE, European Centre for Medium-Range Weather Forecasts—ERA-40)
PORLRI 2% X 85 WO oA A E K KR WF 98 L (NCEP/NCAR, National Centers for Environmental
Prediction/National Center for Atmospheric Research) ¥}, fIF 5% T 7 % i Ji 55 MR A8 1k %) 7 v B 2 JXUAR: & 1 52 i A
ENSO x5 8 o J5 e 5 B 58 . 45 R 3R W] - (1D ECMWE #9925 3 BERL = Al 5 04+ AT LI R B 90 7 980w It 5 748 Ak 0
TR B 25 SRR R 95 0 5 (2) 75 780 0 J 9 BV S 9 S i 1) 500 hPa LA 14 3k J3E 5 R EDJEE 9 15 Ol ) 14 A B I
5 T2 0 R S R R A% gl R AR AR A O3 — 5 T B B AR 2 R I 3 AR TG 1) XS TE T R 5
TR AR B BE V7 AR TG RS R — A SOE R T FE T R TR 2 AR AR BB R AR R XU R — A BRI R 5 (3D
ENSO 5 #l i i A RS X R H Y. ROV SST 1E 55 B, 7% B B2 I e i < A e » DA T B0 X g Bl 28 1
TR R 49 RV RS L D) A L I s T AL A A He i s o b XU B R AR T R (R B Y SST
R+ R T R e I R B AL T K PR DR R 3k BE A A T R I

KGR HR RS R MRS JERE

XEHS 0001-5733(2008)06-1682-13 hESES P732 55 B H#A 2008-04-28,2008-06-10 W16 € fa

Role of snow depth in spring of Tibetan Plateau in onset
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Abstract The role of snow depth of Tibetan Plateau in the onset of South China Sea summer
monsoon and the influence of ENSO on snow depth of Tibetan Plateau are investigated with use
of data from ECMWF reanalysis and NCEP/NCAR reanalysis. The results are as follows: (1)
The snow depth data from ECMWF reanalysis are tested and reliable, and can be used to study
the influence of snow depth of Tibetan Plateau on the onset of South China Sea summer
monsoon; (2) Anomaly of snow depth of Tibetan Plateau causes anomaly in air temperature and

its contrast between the Indian Ocean and the continent resulting in easterly wind anomaly over
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500 hPa and hence as well as in the atmospheric circulation in the lower layer. For the year of

negative anomaly of snow depth a westerly wind anomaly with a cyclone pair takes place, while

for positive anomaly of snow depth an easterly anomaly occurs with an anticyclone pair; (3)

While positive anomaly of SST occurs in the eastern Pacific Ocean, positive anomaly of air

pressure also takes place over the eastern Indian Ocean and the South China Sea, causing stronger

meridional pressure gradient between the ocean and continent and then westerly wind anomaly.

At the same time, the atmospheric pressure increases in the northern Tibetan Plateau, northerly

wind gets stronger, and subtropical front strengthens. All of these are favorable for snowfall

over Tibetan Plateau.
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Fig. 1
Feb 1988, snow depth equals water equivalent divided by 0. 2

Mean water equivalent of Tibetan Plateau from 21 Feb 1988 to 25"
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Fig. 2 EOF modes and related time coefficients of snow depth of Tibetan Plateau

in winter ( Nov, Dec, Jan, Feb and Mar)

(a) EOF spatial pattern of snow depth of the 1% mode using ECMWF data; (b) EOF spatial pattern

of snow depth of the 2" mode using ECMWF data; (¢) Time coefficient of the 1% mode

using ECMWF data; (d) Time coefficient of the 2" mode using ECMWF data.
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Fig. 4 Correlation coefficients between snow depth of Tibetan Plateau in March and SST in February

Regions with over 95% confidence level are shaded.
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Fig. 5 Composite maps of potential height (a) and wind field (b) for JFM at 500 hPa based on El Nino
minus La Nina event years of JEM, using the Nino3 record (= standard deviation)
El Nino years are 1958, 1966, 1973, 1983, 1987, 1992, and 1998; La Nina years are 1950, 1956, 1968, 1971, 1974,
1976, 1958, 1989, and 2000. Regions with over 90% confidence level are shaded.
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Fig. 7 Correlation coefficients between snow depth over Tibetan Plateau in March

and the onset date of South China Sea summer monsoon

Regions with over 95% confidence level are shaded.
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Fig. 8 Time series of anomaly in pentad of South China Sea summer monsoon onset

(solid line) and snow depth anomaly of Tibetan Plateau in March (dashed line)
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