544 B3 1 X " B O Vol. 44 No. 1
2020 £ 1 H Chinese Journal of Atmospheric Sciences Jan. 2020

ARED, Bl /K, ZEHRIM, 45 . 2020, — Pl Ak il 2 XU BT AR S H S AR F ORI G & [J]. KURHE, 44(1): 112, ZHAO Wei, LU Er, GONG
Liging, et al. 2020. An Index to Characterize the Intensity of the South China Sea Monsoon and Its Relationship with Precipitation in South China [J].
Chinese Journal of Atmospheric Sciences (in Chinese), 44(1): 1-12. doi:10.3878/j.issn.1006-9895.1906.18138

—MRIEEESEXEERNERAESEERKNXE

BE MR ZER' OFE' XME? FER]
1 M5 B TRER SR R EHE 0 S SL 0 5/ S AL E BR A A 5256 25/ R 9 35 TR IV 5 97 A5 Hip 1] G0 s
B EL 210044
2RI AR SR, #II1518040
3N SR, B 310051

W E RIGmESTRNET TR ERX G EE AR ERLUREZ —. Luand Chan (1999) FIFK
SARERY, & X T —ANFRICEEERENIES, AR, R TE&mRsE, FRRHIXERSEEE
KA RIS v T 8 — b R A et % 48 $, A SCM AT iZ A NCEP/NCAR  (National Centers for
Environmental Prediction/National Center for Atmospheric Research) JX3%H 4341 %5k} DL K SR b IX (Lt . JEAS
SiBEARTRE, BB ER o VR S B R 5 T AR B EAR T I (BRI XD, P Ao VD 1) FE At
Jril, DAL o R E . Dy 1 S L SR S AR B S AR R B K R AN R, ARSI T T LS
PERLTY Jo IEZS 50 AT A Gamma 20 70 R, SR FH IRLMERIEIAR R A 5EH, SEBRXTE A 1EJL 5 i
BT e 11.3° /77 1) b (458 5 16 0 B K B S if I AE 5G4, SR IX —J7 1m) b (R 455 AT LA IR 4 480 A eseidt
rh ] e e KT 7 2 1 R 5 AR R B K B Sl AR R AR DR R, TR UK SR Gamma 23 A G S
SCERPEAETY B LU IE 25 2 AR B A 3 BE A5 A SEBR ) [l 45 2R

KR FEEEFER K B ) R PER TR

XERS  1006-9895(2020)01-0001-12 ESES P46l XEARIRE A
doi:10.3878/j.issn.1006-9895.1906.18138

An Index to Characterize the Intensity of the South China Sea Monsoon
and Its Relationship with Precipitation in South China

ZHAO Wei', LU Er', GONG Liging', WANG Huan', LIU Jia’, and FANG Lujun’

1 Key Laboratory of Meteorological Disaster, Ministry of Education (KLME)/Joint International Research Laboratory of Climate and
Environment Change (ILCEC)/Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters (CIC-
FEMD), Nanjing University of Information Science and Technology, Nanjing 210044

2 Meteorological Bureau of Shenzhen Municipality, Shenzhen 518040

3 Hangzhou Meteorology Service, Hangzhou 310051

Abstract Seasonal change in wind strength and direction is one of the most significant characteristics of meteorological
elements in the monsoon region. Lu and Chan (1999) defined an index to characterize the monsoon intensity in the South

China Sea (SCS) by using the low-level wind field. For simplicity, only the meridional component was used. The study
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shows that the index has a good correlation with the summer rainfall in South China (SC). To modify and verify this
index, by using the monthly mean NCEP/NCAR (National Centers for Environmental Prediction/National Center for
Atmospheric Research) reanalysis data and the daily precipitation data of the national reference or basic synoptic stations
in SC, the authors analyzed the wind projection in different directions, not the restricted southerly direction, so that the
performance of the index can be improved. To quantify the relationship between the monthly mean wind projection
component intensity of the SCS in different directions and the monthly precipitation in SC, the generalized linear models
and two forms of the probability distribution hypothesis, namely, normal distribution, and gamma distribution, have been
used. Results show that the wind projection component intensity of the SCS in the northwest (11.3°) direction has a better
correlation with the summer precipitation in SC then original index. Moreover, a significant nonlinear relationship
between precipitation in SC and the improved index has been observed. The generalized linear model with gamma

distribution hypothesis for precipitation can obtain better realistic regression results than the generalized linear model
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with normal distribution hypothesis.
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a) Composite of 100-hPa geopotential height anomaly
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b) Composite of 100-hPa geopotential height anomaly
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®1 HEHIEHESERES (1996). FNFRFEBRER (2000). KFZ=FE (2002) EHAILR
Table 1 The comparison between improved index and other indices defined by Shi et al. (1996), Sun and Chen (2000),

Zhang et al. (2002)

H A%

FEy et e AL it it 45 (1996) FNT5 RN R 53 (2000) K75 24 (2002)
1979 -0.391 -0.64 0.41 0.30
1980 -1.15 -1.93 -2.05 -0.73
1981 0.10 1.50 0.54 0.26
1982 0.37 0.00 -1.15 0.85
1983 -0.6 -0.45 -1.00 -1.16
1984 0.04 0.38 -0.27 -0.16
1985 1.01 1.08 0.44 1.21
1986 -0.86 -1.85 -0.15 0.60
1987 -0.11 -0.17 -1.58 -0.73
1988 -0.62 1.97 0.12 -2.09
1989 -1.8 1.32 -1.44 -0.98
1990 0.16 1.32 0.76 0.87
1991 -0.28 -1.01 -0.82 0.27
1992 -1.01 0.63 -0.46 -0.55
1993 1.18 1.19 -1.92 -0.68
1994 2.03 1.47 0.6 1.41
1995 0.37 1.04 -0.6 -1.69
1996 -1.26 -0.52 -0.89
1997 1.64 0.27 0.48
1998 -0.35 -0.83 -2.49
1999 1.41 -1.29 0.39

X 3% ) 16 7K B o 22 1 2 [ 01 5% R L - £ | ) erossecrenteo

RIS A B B 0 RS §

i, FEH e E A MOKIME SR EAM &

M Gamma ) i . 7 NBERBE AR S of

3% A I 5 R Hb X % ) 7K (1 (6] V51 43 HT 0 45 §

R SRARE EXARERAMAE. ERHXE 5 wf

F BRI B K RO K W 8

{0 I 00 2 M S 2 B B A AR 2 i S )

([ 7a). BEl7b Gamma /8 B EIH L, M €

EBME (B FEEME (L6 0Gmmairi 0 Fm a3

M L R BRI AT (20t B BE
() 19 Gamma 75 A7 A8 25 55 2 o0 BB 00 #0245 T
0.475. FTLAtE R X 32 A B K 8 LR B 4 2
e B AL ) A PEE KPR 95% 0 H SLLE fe i ) A 25
Z AN T DAY B T B G BUBER AR T
5%) BIH BN DL

HIE 7 PR Y, AR AR A, e AR

Optimal wind projection/m s

6 IR UBRE 23 B FT 43 #%1 IX 1AL 0 R A R M [X 32 H B K B A
PR (fz: mm) KFEKERREZE ST XA A4 a3 2

Fig. 6 Standard deviation (units: mm) of each sample of monthly
rainfall in SC divided by the difference of the optimal wind projection
components and the linear regression line between the standard
deviation of precipitation and the middle values of the wind projection

component in each interval
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Fig. 7 Regression analysis of the monthly mean of the optimal wind projection in SCS and monthly precipitation in SC: (a) Normal distribution

model; (b) Gamma distribution model. The red solid line is the regression curve between the mathematical expectation of monthly precipitation in SC

and the projections component of monthly optimal wind in SCS, and the dotted lines indicate the high—low threshold lines of precipitation deviation

from the mathematical expectation
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