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Abstract The 22 heavy rain days that occurred over Northeast China during July—August 2010 were divided into three
types according to their differences in synoptic system and precipitation area. Based on an analysis of the water vapor
transport and budget using a Eulerian method, the characteristics of the major water vapor passages and their contribution
ratios to water vapor transportation were studied using NCEP/NCAR reanalysis data and the HYSPLIT v4.9 model. The
results showed that there are three major water vapor passages that act to affect heavy rain over Northeast China. One is
the water vapor transport of the southeast moisture current along the edge of the western Pacific subtropical high. Another
is the water vapor transport of the southwest moisture current that originates from the north of the South China Sea. And
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the third is the water vapor transport of the northwest flow, which originates from the westerlies. During the first type of

heavy rain, there is little difference in value between the transportation coming from the western Pacific Ocean passage

and that from the South China Sea passage; they are both important, and can each account for up to 87.4% of the total

moisture transport. During the second type of heavy rain, the moisture transport path is shifted slightly to the east

compared with that of the other types of heavy rain. The water vapor transport of the western Pacific Ocean passage can

account for close to 70% of the total transportation. During the third type of heavy rain, the water vapor transport of the

northern passage becomes prominent, although the moisture transport of the western Pacific Ocean passage also plays a

leading role in the total transportation. The moisture of the western Pacific Ocean passage has smaller losses during

transportation and is mainly transported to levels beneath 850 hPa. The moisture of the South China Sea passage has

larger losses during transportation and is mainly transported to levels above 850 hPa, as is the moisture of the northern

passage.
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Fig. 1 The total precipitation (units: mm) of heavy rainfall over Northeast China during July—August 2010: (a) The 22 heavy rain days; (b) the first type of

heavy rain; (c) the second type of heavy rain; (d) the third type of heavy rain
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Fig. 2 Integrated water vapor flux (units: kg m ' s') from the surface to 300 hPa on the 22 heavy rain days over Northeast China during July—August 2010.
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Fig.3 Integrated water vapor fluxes (units: kg m ' s™') from the surface to 300 hPa for the three types of heavy rain over Northeast China during July—August

2010: (a) The first type of heavy rain; (b) the second type of heavy rain; (c) the third type of heavy rain
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Fig. 9 The (a) spatial distribution of water vapor passages, (b) change in height of water vapor passages, and (c) change in specific humidity of water vapor

passages, on the 22 heavy rain days over Northeast China during July—August 2010
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12.6%, Ft, XATREREE —RBEWuHE ), W
KW ETRNZ —. B RBEWERES,
T IEKVEIE TR AT A 74.3%, (HIKPEE 2
N = N LY NS B ST iBEY Sk peS (DAL N
LB 70%A A7, & RBEW TR A, AT
A, 1T I T K YR R DTRRAR N (AT R
5%), Pk, 2B IRERMAE AR, R RO .
5 ST TN (1 /K PR A% A T T R e Ty
WiE, PPy TRl R A 3 A, TR
L TTRRR T IA 62.6%, Ui P A LA iR Af
[ A R ARG R B W, HKVAAR 32 8
KA TAREZEAX, HIL7EE K% RS
ANH[ AR, TR ATIA 37.4%, = 2RBEN P
e IX T AR B — S E WA B A6 R N SR AR e )
A—EMECR. LU BT R, By IE KA
LM DTGB R, B, S K )
Ji KL IE R 2, 5 B K 1)V R AR
5.3 $A&BA B SRREIKCRMIE S A AR b

BE0) =R B WIIRE, BT RR b 7 v s A%
H 77245 B KRS 45 AT T XL br, 7658
—RBEM MR, ARIGHLX B2 AR p TR
IKPEE I (B 3a), — &M WK PR U
TP, PR ALy ik 2 A db X, kA

P ¥ AN G R T ) R N AR B M X R K VRIS A B 2
NIRRT, B W] H B B a5 R AR
W, E A E A B AR LB X /K PR
MIEAH RSN Y, AATRSEERE . 2 2R
N BT v, 2% W1 Sk KK A Bl 241
W FOINBLVE S 1) AR DR A7 1) ik 2 e A R it »
PR G AR TT M BEAZRACHX (B 3b), Tk T
IR AR P VR S B o AR, A BT H
PUZ TSR A W, P AEIE K 7K
B AR, AKYPERE SRR IR 70%. X
REWIN G, R b, R R 5
R332 2 A Y DU 25 ) 2 B S 1) 2 Al Pl 7
) i JEE (R KV (B 3D, ZRABHBIX KR 220 3
TR PG KR (KT o SR, A5 T R (K14
% B3 R P A a8 T A B B AR U
12a), ELARALT5 MIE KA AR =SR2 R e fx
R, HUKERE R TR B AT 13 3, ik
F T PR IE R KR 8 fe B 2. itk
AL, R s ) YRR 7K B
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S I K VA ) = R AR A ARV PR K &R
AR A KPR IS B K DR IR R s i A% B H
I B IR 175V AT DA IR I e s, B SE N 2 UL
SE I AT Y = KR A A AR [R] K Y
FROAFR EE 2

6 it

ASCESELARRBL 712538 T 2010 4 7~8 FI %L
iy DX R R K ORISR AE . SRS A
NOAA (National Oceanic and Atmospheric Admin-
istration) % BE U S I =TT A FFA% Y H AR
(HYSPLIT v4.9), BHUTHE 7m0 1 E20KIN
FAIRTEAE DL S AN [ KV s i ek, Ik
THERIVHH A RIAT TR, #3800 R 2845

(1) 3 2010 4F 7~8 HZALHLX BRI IK7K IR
TR TP RX, AFERE KRR, #
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e 3 e X 45 2 XU K UL PR 5 A R 7K 4k 25
) AL “Heizul 7, XA JTH DAY A AR
R KUKV A o B2, AEZR KUKV m) b ik
i PR, BRI X B R R ARG
LRI RARG CGRIR M w4, HsE
b b AEFE R IIE], 2R KUKTTR ) b ik 2 1 AR IR
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2 Z G0 EAE F () 2 R RN AL

(2) 519 2010 4F 7~8 H AR ILHL X B /KIS
BRI A 3, —SORRYE TR, I
Ay NS e =P ke S EE 1B i R P g S|
ARSI, P ) b 2R 7 1) 2k N AR A6 HB X PR KV
1%, MlIE R KYENE R 52.0%, &3 SER.
Ty SOERYE T RIEALES, e . e AL
IE At A< 5 1 N AR AL DX R KPR g%, ke
R KVARIE I 21.5%. 25 = SO PH s b dbEk
P A6 U F K PR I, Rl Ay B K VR B
26.5%. K FFE 7 MIE  CPY R P- 1 0 18 R g {30 1
Z ) [RZKEEIIE DTRR A AT IR 73.5%, K 3/4.

(3) AN[AZE B W ) KV A A7 R W 2 %
S, SIS AT LU rE R R AN 7 ) 76 5K
JO, TR N SRAF VLAY, K B P P 20 A g g
7K VETIE AR Y OKVTHIE TR 73 70 44.3%
43.0%), PIREE, W5 EOKFRIAT) 87.3%,
TE =R 5K, b 3 7KV i (1) Dk vE —
AR RN, XA REE S RO R W
K EEA R 5 RB WKV UmIS B R R 4%, 74
P IR TE VIR ) TR Ik 70% /i A, A=
TN P I 1, e U T KV IR DT R AR /N
(R KLY 5%), X nIHEE B WAL E i 2= i
FA R R R — o B = S R B KV AE A TR
AL T PN, PG ATV 38 KV EIE TR
TS (TR 62.6%), {HALJT TEIE K
AR RN AT AL, K Y 3% 1 Tk R ATk
37.4%, {E—=2REEM e, XRS5 RN
B A LRI R A RN — B R

(4) VYR PEIIIE /KPS R A P T I
KRG RBWIG M, ERIERIEHXET 1~2 K,
Lol Is B K, S RELUG A A P, FF =2
EF AR AEHLIX 850 hPa K LU F MRZE KA H, K
1 e 9 200 3 1) 7K YL A i 20 B T A 8 Ko I 1) A
i 2= 77 I ik i B B B TR TR, RS IR B L
AR, (AR S BIVARZ, 2k
FIZRAbHIX 850 hPa LA LIRS 2, JbJrimIE
IKFREINE, KV ARG, B RE B R
JEHs[X 850 hPa LA K2 .
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