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Abstract
Atmospheric Research (NCEP/NCAR) and the classification result of FRP (four summer rainfall patterns) (NCP: the
northern China rainfall pattern; IRP: the intermediate rainfall pattern; YRP: the Yangtze River rainfall pattern; SCP: the

Using the reanalysis data from National Centers for Environmental Prediction/ National Center for

southern China rainfall pattern) over eastern China monsoon region based on monthly rainfall data collected at 160
weather stations in China, climatological characteristics and differences of moisture transport over eastern China
monsoon region and their relationships with summer precipitation of the FRP are investigated. The results are as follows.
(1) There exist six MTC (Moisture Transport Channel) that affect the summer rainfall over eastern China. The first one is
IOMTC (the Indian Ocean Moisture Transport Channel), which represents the northern moisture transport path from
Indian monsoon region. The second one is TPMTC (the Tibetan Plateau Southern Side Moisture Transport Channel),
which is the southern moisture transport path from Indian monsoon region. The third one is POMTC (the Pacific Ocean
Moisture Transport Channel), which is the moisture transport path from the Western Pacific to eastern China under the
influence of WPSH (the Western Pacific Subtropical High). The fourth one is WMTC (the Westerly Moisture Transport
Channel), which indicates moisture transport from westerly circulations. The fifth one is BBMTC (the Bay of Bengal
Moisture Transport Channel), which indicates the northerly moisture transport from the Bay of Bengal. The last one is
SCSMTC (the South China Sea Moisture Transport Channel), which is the path of moisture that comes from the Indian
Ocean and the Bay of Bengal and turns to the Indo-China Peninsula and the moisture that is originated from the South
China Sea and merges into the crossing equator flow. The moisture transport paths associated with precipitation
anomalies over different areas in eastern China are obviously different. Furthermore, the relationship between the same
moisture transport path and precipitation in different summer stages is not entirely the same. (2) There are obvious
differences in moisture transport and budget corresponding to the FRP. The midsummer (July and August) precipitation
anomaly in the North China is most influenced by the Asian monsoon moisture transport, followed by that of the westerly
moisture transport. In NCP years, the above two types of moisture transport both tend to be much stronger, especially the
former whose strength can be more than doubled and its contribution to NCP also increases significantly. However, the
moisture transport by Asian monsoon circulation underwent an abrupt weakening at the end of the 1970s, while the
contribution of westerly moisture transport to NCP increased. The anomalous summer precipitation over Huaihe River
Basin is significantly correlated primarily with the POMTC and secondarily with the TPMTC. The precipitation over the
Huaihe River Basin increases when the moisture transport of the two types of MTC enhance and converge over Huaihe
River Basin, leading to the formation of the IRP. The summer precipitation over MLYRB (the middle and lower reaches
of Yangtze River Basin) is dominated by anomalous moisture transport of POMTC. As for the YRP years, the moisture
transport from the northwestern side of the WPSH strengthens and the warm moist air interacts with cold air from the
north over the MLYRB. The summer precipitation over South China is affected by the IOMTC, POMTC and SCSMTC.
When the moisture transported from the above three MTCs are stronger and converges with cold air from the north over
South China, the SCP forms. The results of this study can enhance our understanding of the formation mechanisms of the

FRP, and provide a reference for the prediction of the main rain belt during rainy season.
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Fig. 3 Composite July and August vertically integrated moisture fluxes in NCP years (units: kg m ™' s™"): (a) Moisture fluxes, (b) anomalies of zonal moisture

fluxes, (c) anomalies of meridional moisture fluxes, (d) anomalies of zonal and meridional moisture fluxes. The rectangular box indicates North China,

shadings indicate the 95% confidence level
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3 0l v S e ] A DY A D DY A 32 SR KR
T8 AN DX S, b o i BRI R 1 K VRO
TEONIEAE RIS S KV & U, &
IRV I A S AN, e 2 FRn KRl IS
FEMDC I s KR TRV I, Xk
WIS IE . M 23 AT AR e b X S &1 5 R
DA KRS (R 3) AT, ARdb X KR 32 2
MFE I RPN s I AR IS A I IR KPR
NS 3k 62.00X 10° Fil 44.20X 10°kg s, BTk 4>
AT 58.4%F1 41.6%; Tk BYAE 34 I N 73 il
 136.75%10° F1 69.15%10° kg s ', Gaksr il
69.4%F1 33.6%, A ERTor A4 21 4R 20 4,
B Dy PR 4 2 JRURH G X K Y g g s, e L
Ze ROV I — A5 LA, srikte S N . itk
gb, 20 4l 70 A EILCK, B AR
IR /S kS T PRI S B K A B
HIPES o XIS T L, edb ik 2 41
BRI Ry 12.43X10% kg s, Tk 7 BUAE P
PR 26.17X10°kg s, ARV In—fF L L,
H 23 ANy RAEAL DG X K RN R 1E

#3 IAHRFREE (7~8 A) HAXigZiAFRFAXIFATL
Table 3 Moisture budget over North China in July and
August in NCP years

KW (x10%) / kgs™

[liipul GERUR S RIS Jeiagt R
1953 4F 11670 (+) 198.01(+) 195.77(+)  79.05(+) 39.89
1958 4% 87.63 (+) 237.51(+) 15581 (4 16030 (+) 9.03

1959 4E 115.14 (+) 21327 (+) 186.23 ()
1961 4E  96.05 (+) 487.77(+) 283.73 ()
1964 4F 63.94 (+) 256.65(+) 196.56 (+)
1966 4F 77.50 (+) 15553 (+) 183.21 ()
1967 4 77.59 (+) 185.75(+) 160.57 (+)
1970 4F 30.89 (+) 130.61 (+)  86.74

110.45 (+) 31.73
156.80 (+) 14329
55.69 () 68.34
10.54 (+) 39.28
78.37 () 24.40
45.93 (+) 28.83

19734 83.99 (+) 204.86(+) 16276 (+) 108.18 (+) 17.91
1976 4 8237 () 130.04(+) 12459 (+)  68.26(+) 19.56
1977 4 35.46 6437 ()  84.82 14.00 (+) 111

1978 4F 61.60 (+) 108.35(+) 128.14(+)  19.08 (+) 22.73
1979 4 69.84 (+)  65.38(+) 12822(+) —13.27 20.27

1981 4E  68.88 (+)  85.03(+) 13178 (+) 8.73 (1) 13.40
19854 81.75(+)  69.73(+) 133.10 () 0.24 (+) 18.14
1986 4 60.30 (+)  18.31 99.85 (+) —42.32 21.08
1988 4F 49.54 (+) 10459 (+)  96.23 56.58 (+) 1.32

1990 4 95.97 (+)
1992 4 57.11 (+)

76.09 (+)  143.90 (+)
66.72 (+) 105.70 (+)

7.09 (+) 21.07
3506 (4)  14.62

19954 4596 (%)  7930(+) 10274 (+)  8.05(+ 14.47
2004 4E 10.68 61.71 8252  —18.52 8.01
2012 4F  41.62 64.14(+) 7672 16.46 (+) 12.59
20134F 79.93(+) 8146(+) 158.79(+) —10.46 13.06

S 69.15(+) 13675 (F)  139.50(+)  40.23 (+) 26.17

Ve 385 AR TR S BB AT

gr T W, Sedbp R KR 2R B EE KK
V%, LRV K KV S, by AR
WA BE N, 2R KUK IR S s B2 58K, 3 1970
AR S JH LUK KUK SIE 2 2y, X5 e
A5 (2008) WIS RAH—EL,
5.2  HEBYRYIK R e R UL S HFE

B 4 & v () RORE I [ 53 2Rk v o it o il 18
A F )R Y. PR SRR IR KV IE 1 k (
4a) AT, A 2R EK S R BARA R K
VREEIIE, IR 7 HEDX) IRV HIE B .
FH 26 ) KV BB P Bk (] 4b) 7T L, 30°~34°N
P ROK AL R, R R AR, R R R 7K
VUL . HZ R KV RIS (B 4e) 1]
DL, 300N LA A m KR, B AR, $)kdk
T3 DX R 2 AR YR it o PR 2R 26 1) K VR
AR (B 4d) mr 0L, rp [ by 3 XCR ASReEE T K
VRHNE, TH R S R e A KPR IS AT
WIER A, I8 SRR KR 2

F A5 T R) TR AR T S 1 SRR X 3 )
IR, HHER 4 0L, HpR] B4R, Tk
KR EZE R AT SN, I SR 1 5
IRV IE BRS04 12 F1 15 4R, B i) B4E 2R
KV B B MK DU 58 o AN 18 4211
K, PSP SRR DTER 730 5 64.2%

x4 PiEBFEFERNREZLRNXEK KX
Table 4 Moisture budget over Huaihe River Basin in
summer in IRP years
KV (X109 /kgs™
A Bt ARGt Jeist e

1951 4F 29.89 (+)  65.50 (+) 27.34(+)  59.69 (+) 8.36
1956 4F 4929 (+) 109.91 (+)  46.52(+)  95.43 (+) 17.26
1957 4F 4358 (4) 68.01(+) 4517(+)  53.90 () 15.52
1960 4F 59.60 (+) 10024 (+)  27.51 (+) 126.60 (+) 573
1962 4F 5340 () 82.97(+) 33.75(+)  90.79 (+) 11.82
1963 4F 44.61(+) 87.57(+) 29.13(+)  98.68 (+) 437
1965 4F 38.13(4)  49.54 (+) 41.92(+) 34.5(+) 11.24
1971 4F 4899 (+) 7945(+) 5551(+) 63.61 () 9.32
19724F 22.92(+) 4094 (+) 17.75 41.36 (+) 4.75
1974 4E 2921 (+) 37.42 27.6(+) 3444+ 4.58
1982 4E 15.26 38.60 17.63 27.6 8.63
1984 4E 22.16(+)  37.97 21.28 31.66 (+) 7.19
1989 4F 20.0(+)  19.19 18.92 16.25 4.02
2000 4F 6.42 36.03 10.28 26.94 5.23
2003 4F 39.86(+) 42.89(+) 49.79 (+)  20.84 12.13
2005 4F 1993 (+) 5881 (+) 2981 (+H)  40.65 (+) 8.28
2007 4E 16.79 5430(1)  27.16 () 3647 (%) 7.46
2009 4F 21.01 (+)  30.93 25.53 19.41 7.0
S 3228(+) 5779+ 30.70(F)  51.05(+) 8.33
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(TR 51 80.0%11 20.0%), 12 4F g 14 F VG
TN A 1EEE -, BRI AL AE B v e % 1)
FR) D R 52 2 XKV A i - X KVl
SCRL, 12 ANMYERUAEA T R KRN
BN IE.
®5 KIBFEZFKIPTIFEXESHRNRIEKEK
Table 5
reaches of the Yangtze River Basin in summer in YRP years

IKIEIE (X 10%) /kgs™
LS AR ARLH Je st Rkl s
1954 4F 4028 (+) 273.48(+) 111.85(+) 151.83(+) 50.08
1969 4F 66.98 (+) 191.00 (+) 105.82 (+) 110.62 (+) 41.54
1980 4 64.35(+) 18329 (+) 143.75(+) 52.92 50.97
1983 4F 71.03 (+) 157.50 (+) 117.89 (+) 69.90 (+) 40.75
1987 4F 59.59 (+) 179.92(+) 122.15(+) 7821 (+) 39.14
1991 4F 5731 (+) 182.75(+) 118.66(+) 77.70 (+) 43.69
19934 4922 (+) 160.08 (+) 13351 (+) 34.05 41.74

1996 4F 4047 (+) 186.85(+) 80.39 (+) 88.47 (+) 58.46
1998 4F  65.06 (+) 222.29(+) 13731 (+) 79.54 (+) 70.50

Moisture budget over the middle and lower

2010 4F 5021 (+) 133.58(+) 66.83 (+) 71.97 (+) 44.99
2011 4F 42.84 (+) 13326(+) 7543 (+) 59.85 40.82
20154 43.12(+) 102.93 7527 (+) 3453 36.25

Sl 5421 (F) 17558 (1) 10741 (5)  75.80 (+) 46.58

5.4 fEEFRIRYIK R HIE R HFIE

Bl 6 45 T AR AR KV BB R AR . 9 A
M T A AH Y IR B 2R A IR K VRS I & il (&
6a) T, HEp b X IR KPS B S AR SR I A b
X5 o H1 &8 1) KPR PP ik (] 6b) R L, 250~
35°N g W2 AR UKV Uk BE P, 0~20°N O 12 2%
1) 78 R K PRI B - o HH 28 1) /K VRO & R 1 B
(B 6c) nT I, B R0 A KUKk BE S, 46
R A R K VIE BE -, AR ST R R S X
h e AE K16 S 8 AT X, B KV 1 X
A . 2 /Kyl R T A k0 (B 6d) AT I,
VL R LA A R A O AU K PRk B T
i, AR X KR SRR, 1 A PR N 2

6 4 T g R AR R b X 512 SR 3
IKFMNE DL AN 9 AN RUAE 2510 P 3 R A
BIKEBNKE (% 6), R KA EENE
BHEN, S E TR A A KA . Xk
IR AT I, 9 AEAE R KRNI N IE

%6 LEAFESLERHRX&ZHRMREKEKE
Table 6 Moisture budget over South China in summer in

SCP years
KV (X109 /kgs™
U [Epub RILF Jeia gt X
1952 4F —19.35 22921 (+) 3885 168.55 (+) 247
1968 4F  69.96 (+) 154.03(+) 87.10(+) 127.29 (H) 9.59

1994 4 —11.22 19092 (+) 21.22 13378 (4)  24.69
1997 4E  40.88 (+) 186.19 (+) 102.11(+) 101.37 23.58
1999 4E 5227 (+) 144.37 93.99 (+)  90.6 12.06
20014 —5.38 1394 6.61 96.05 31.36
20024 39.85 (1) 15249 (+) 68.73(+)  85.99 37.62
20064E  21.63  169.96 (1)  69.07 (+) 110.28 12.24
20144 2663 147.13 67.93(+)  80.66 25.17
SEH 2392 168.19(H) 6173 (1) 110.51 19.86

Zr LRI UL, 2R AU R A DY SR PR R /K
FUIIE A SR IEAT W R 12257 KT AL
57 et AN TR Y B LA R A 2

6 ZEieF0iTit
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fitlh b b T e ] 2R 2 XX B 2 DY 2K R ) K VR
Bk WORFIE L2 S5, R B AR E AN
DX 3 B K S R ) B /K ORI S %, DR
R RV E R R AT W 0 22 5, Lk ig
WrR:
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