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Abstract
Based on reanalysis data provided by the National Centers for Environmental

Prediction/ National Center for Atmospheric Research (NCEP/NCAR) and the daily

WA H I 2019-10-18; WIZTHH AR H A

teHwmN ik, %, 1995 A, Wi-LAFFE, EEMIEHSERMAF . E-mail: gsl.In@163.com

BWIRMEH HEH, E-mail: fenggl@cma.gov.cn

BENMER R ESERTT LR HRITE 2017YFC1502303, E5K ASRRIEEE ST H 41530531 ,41705053, 41875093

Funded by  National Key R&D Program of China (Grant No. 2017YFC1502303), National Natural Science Foundation of China (Grant
Nos. 41530531 ,41705053, 41875093).


mailto:qsl.ln@163.com
mailto:fenggl@cma.gov.cn
dqkx
文本框
2005.19231


rainfall data at 2374 stations from the China Meteorological Administration (CMA), the
characteristics of moisture transport of precipitation increasing during 1993-2002 and
decreasing during 2003-2012 over South China are compared and the reason of the
two decadal changes of summer precipitation in South China is explained by using
moisture transport budget equation. Results show that the increase(decrease) of
summer precipitation during 1993-2002(2003-2013) in south China was mainly
influenced by the local circulation on vertical airstream, eastward(westward)
movement of South Asia high and westward(eastward) extension of West Pacific
subtropical high (WPSH), which resulted in a strengthening(weakening) of the
moisture transport from the Philippines and the southwest side of the WPSH and a
strong convergence(divergence) of moisture in the lower layer of south China. The
interdecadal variation of summer precipitation in south China is mainly related to the
anomaly of dynamic divergence of moisture transport caused by the change of wind
speed, it is also affected by the anomaly of thermodynamic divergence of moisture
transport caused by the change of specific humidity and the anomaly of subseasonal-
scale eddies caused by synoptic scale eddies. In addition, we found that the moisture

transport anomalies were closely related to the circulation and SST anomalies.

Keyword Summer precipitation in South China, interdecadal change, moisture budget

equation, atmospheric circulation, Sea surface temperatures (SST)
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Figure 1 Precipitation climate state (shadow) and station distribution (black

bot) in summer (June 15 — August 15) in South China (unit: mm)
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Table 1 The maximum, minimum and total precipitation in south China (105-120°E, 21-30°N)
during p1, p2 and p3 period, respectively.

P1 i P2 i P3 B3
(1979-1992 4F) (1993-2002 4£) (2003-2013 4£)
P4 {E 352.4mm 478.1mm 370.3mm
KB/ ME 405.0/287.5mm 536.1/353.2mm 435.6/276.6mm
BRAT— B B ZEE 125.7mm (19.7%) -107.8mm (7.3%)
t RS 6.64%* 4.3%%
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Figure 2 Summer precipitation in south China precipitation and percentage of
precipitation anomaly (the black dotted line represents the mean value of the

three periods).
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Figure 3 Composited difference of precipitation in summer of different periods
in south China (unit: mm). (a) P2 minus P1, and (b) P3 minus P2, with black

dots representing a 95% confidence level.
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Figure 4 Composited difference of moisture transport vertical integration
(arrow, unit: kgem'*s') and divergence (shadow, unit: mm/d) in summer of
different periods in south China. (a) P2 minus P1, and (b) P3 minus P2, with
black arrows and purple dots represent the 95% confidence level, and the black

box representing the south China region.
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Figure 5 Composited difference of mean flow of moisture transport in summer of
different periods in south China (unit:mm/d). (a) P2 minus P1, and (b) P3 minus
P2, with black dots representing a 95% confidence level, and the black box

representing the south China region, the same below.
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Figure 6 Same as Figure 5, but indicating the subseasonal-scale eddies of

moisture transport.
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Figure 7 Composited difference of dynamic component of moisture transport
vertical integration(arrow, unit: kgem' < s')and divergence (shadow, unit: mm/d)
in summer of different periods in south China. (a) P2 minus P1, and (b) P3 minus
P2, with black arrows and purple dots represent the 95% confidence level, and

the black box representing the south China region.
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Figure 8 Composited difference of thermodynamic component of moisture transport
vertical integration(arrow, unit: kgem' < s')and divergence (shadow, unit: mm/d)
in summer of different periods in south China. (a) P2 minus P1, and (b) P3 minus
P2, with black arrows and purple dots represent the 95% confidence level, and

the black box representing the south China region.
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Figure 9 (a) northern (b) southern south China(105-120° E, 21-30° N)

precipitation (pre) , evaporation (evp) , moisture transport (mt) , mean flow

of moisture transport (mf) , subseasonal-scale eddies of moisture transport

(sse) , dynamic component of moisture transport (dy) , thermodynamic component
of moisture transport anomaly (th) in pl, p2, p3 (unit: mm/d) , and
precipitable water (pw) (kg/m’), with color stars representing a 95% confidence

level
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Figure 10 Figure 10 Composite difference of P2 minus P1 in (a) Vertical -
horizontal cross section of vertical wind (vectors: units:m/s) and omega
(shading; units: 10°Pa+s') at the average of 0-30° N, (c) 500-hPa
geopotential height (units: gpm) and (e) 850 hPa wind field. (b), (d) and (f)
(¢c) and (e), but are the difference of P3 minus P2. The black dots

in (¢) and (d) and the black vectors in (e) and (f) indicate the values are at

same as (a),

95% confidence level, The black solid line represents the climatology 5880 gpm

contour, the green (purple) contour line represents composite 5880 gpm contour

5880 gpm

contour in P2 (P3) , and the black box represents the south China region (105-
120° E, 21-30° N).

in P1 (P2) , the green (purple) contour line represents the composite
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Figure 11 In the summer of the three periods of (a) 200hPa South Asia high
pressure (b) 500hPa Western Pacific subtropical high; (c) standard deviation and
(d) sliding t tests for the South Asia high pressure and the Western Pacific
subtropical high .
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Figure 12 Composited difference of sea surface temperature (SST) (a) P2 minus
P1, and (b) P3 minus P2 (unit: °C) , with black dots representing a 95%
confidence level, and the black box representing the key SST areas of the
tropical Indian Ocean (55-90° E, 10° s-10° N) and the northwest Pacific Ocean
(140-160° E, 20-35° N).
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Figure 13 Composited difference of evaporation in summer of different periods
in south China (unit: mm/d). (a) P2 minus P1, and (b) P3 minus P2, with black
arrow represents the 95% confidence level (unit: kg+m'*s'), and the black box
representing the south China region (105-120° E, 21-30° N) .

4.4 X B K ERERETTRE

TR X B ZR K TE R LR R A T R B4, 7E 1992/93 411
FEWZ, 1F2002/03 FEEFWAD. Hd, 1992/1993 K5 FKERPRY 2 3
L5 P RSP B AT 1o S T £ 7 R KR S R IR KUKV ISR 5%, kB
VTP ST AN R B R R KV B A B K KR I 32 KU T 2002/2003
e B AR K AR BRIk D X P oK UR B IR S A BV R R KV O
55 FZE 5B WM K . AERT— I B UK B = w55 w45, &l s va b0
VG R AR A AR AN PO OR S 7 R IR /K IRk B e X, 5 b [ ) g I
o O 7 5 S5O A B B i B e X KR 2, XA R AR 2
KA TTE 5 — B B K Rl e (i e i 76, AR T B s 7 e K9 1) 2 i X
ik, HAREXCZZARIGAFAmEH], rilgE XM, 1M I m A E
R, FEUERE KD

IKIREAIE A I 32 B LLIR AR I RE MR, B — 7 THT 23 52 B K S 3
IR, JEERAREGEW LR A, S Ti i PRI ARER S HEY
Mg Jeydh EE I, BRI 51 RS R IR o A — IR By B AT P b PV TR T
AR, PR ETE, #EAERHLX KRG, bR RS



NI AKRAE R AL EIC &, AR TR ImZ ;5 BB g
SZRRAEER, AR TR N, B, R X 52 v ] AT
TR, HoR BRI EIE RS, i X K D .

[ mmm@mmﬁ% } { mmmmmmm J

@-T‘@K,ﬁmn i ‘éﬁé?ﬁm%‘éﬁ
i |
RN CRAER )
| HE v
PEEARYE | 2% 19932002 : ! 20032013 =1 P
FmE ) k| ks i wmpkRy | KA ¥
i A
i
1 : : : : |
| i |
| FLRIEA Jemrii-> ELSR R ]
i ¥ b
B ENEILAT ¥ thnrg,itE.,m TR
EERHB, BLEE - - THRE, 8 LERR
938 %

K14 ferg R KEAPREE I il B R B .

Figure 14 Possible genesis of interdecadal transition of summer precipitation
in south China.
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