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Abstract

Water vapor is the material base of cloud and precipitation, which is closely related to the global
water cycle and energy balance, and has important influence on climate and weather. This study
based on NCEP/NCAR from 1948 to 2015, a total of 68 years mean reanalysis data of grid points
(2.5 x 2.5 degrees), analysis of the Yangtze-Huaihe region (114°E - 122°, 28°N - 34°N) of water va-
por in air of temporal and spatial distribution characteristics and water vapor transport characte-
ristics; preliminary results showed that: 1) The vertical distribution of water vapor was in the air
perennial stability, mainly in 600 hPa moisture and below. 2) Seasonal average of 68 years of data
shows that in summer (June to August), the moisture content is significantly higher than the other
three quarters, and July posses the most adequate moisture. In contrast, the minimum amount
appears in winter, spring and autumn approximation, between summer and winter. 3) Annual
change in the average moisture content during the rainy season showed a slight fluctuation
maxima appeared in 1961, the minimum appeared in 2004, the largest annual range appeared in
the 1991 to 1992. 4) The water vapor of Yangtze-Huaihe area and even the most part of East China,
mainly from the South China Sea (April) and the Bay of Bengal (July), and the moisture content is
affected by the East Asian monsoon, seasonal differences are significant, especially in winter and
summer.
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EHKERTE R MK R, SERKSBHRMNBETFEZEVIHEX, HREMRSKEFEEY
M. A ETNCEP/NCAR 1948~20154E3E684E A T A& 5 (2.5° x 2.5°) %k, 2047 T ITiEH
X (114°E~122°, 28°N~34°N)ZEH /KR & RN Z 2 RAERUKIRESRAE, SRVIPERH: 1) ZHhK
RHBEESHRMEEFERE, KIRFEEEHFE600 hpa & AT 2) 68FH HFFIHHERT WEZF(6~81)
FARERHESTHESEY, BU7AGRKEASEARS . 52N, B/MEHIELE, ERKHE
R ANTFEAZE; 3) WHHEFSKEEENERTHEINMERES, RAEHREL9614E, &
MEN LT 20044F, BAKAERZHIFE1991~19924F; 4) ITHEMIR IEER AT L BHAKTE
KREEEBARAMELE(7R), BKREEZREERNEH, ENERHAE, LULEHRESHIEE.

KA

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

KA KR A o KISR0, RN R KRR P R R 2 AR 8 . B
KAHR SRR DL S ERINE B iE, B S ERK 2 IR A AN B BT 47 1] [2] [3]. &S /KIK S EMZ
TR RO T R BRI O, — AN HILIX 23 KR 22 A0 R ik 1 i FE — T T 5 R SRR R R A
YR, —J7 LR & KK EI G B A AR AL o AN [R] ) 25 FoRIVR 0 A REAE T REAS [ 1 7K
Gy, RN ORI 2 4 R SREE R B K. Ak, KRR AR N 5 S
i 2 BB, X — AR ARAE AT B T 4R T JLAE VL DX R PR KA 0L, iz X ek A 1) ek B A= fie
FRAE B AL RN U A [4] [5]-

AT S A5 [6] ) H /K PR i% B ELRE K30 0 Rl TR 2 iR Murakami [7]545 54 H 05 2 2= %
TIPS IKVTRIR s — o RT3 o s B S DA i XU N R R, o B B AR 1) 4 i 7 DA e i XUE N
REVIRTHX . 1959 4, i CAHZE[81HLHE T 3 ikl X 58 fK 5K ik i FE s A o . BR[O &
ST T 2003 4F HE AT LIS I H PR R 2 1 98 % Y IO LT AR IR S IR I, R I — 5 B R I A R /KA
RHON R TS, KV AR G AR E 850 hPa =i 2 J2 A LAR o ARFEEEAE[10] [11] [12]48 X F8 [ it Hb
X 7K VAEE A ST AR BT R A v e U P 2% /KR s i e AR 28 XX B 28 1 B /KPR

FERVTYEH X 5 PG AL G 230 AH B B /K =3, HIR AR B /R B I Gk, B 25 i il S5 i R Sk
B, N T3 TS SR S TV X B 9 2 o 5 [13] [14] [15]. HZ AN, KGR FEAMER
PR RS IR R R AR Z 07T, I — AT 2R ot RS R R, 2 KR e
Fe RAHTUE R RBE— 30, U 2 thoRGR AR A B 1 B 25 A oK BE VR ) S 2L ORRE . AR 5
YL X 25 HR 7KV o A REAE S FL AR Bt S8 28 o BT A 36 AN 5 T PR 2 S
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2. BRISH%E
2.1. BR

A 1948~2015 £ NCEP/NCAR H T 73k sl BTRL, #8408 2.5° x 2.5°, I TH 5 KRS
EAKIEESASE R, SHTHEM X (114°E~122°E, 28°N~34°N)% FH/KiK& & A SR kAT 041,
R R I 70 /K I R Ao 4 ) = RO
2.2. Bk

KR SIS AR 1 2 BT ) B) IR T — B T AR R KPR B B TR, B M OB K
RTETE RN RSN . Bk, 20 K A R B AR A WA, A B8N 2 W TR R £t
HRNEAE . BT KR 3% ) 1) AR AE AR % R 20 B RN PR A e 2B 2 FE A o 17 2 1 3 °R 70 3 H B AE T L
WEASHIAR L%, MS5KEBERE X —RIEERRRTENEE . XHKEE K& U 58 A2
FEW KB HTH AR 48 1) B 26 ) JRU(ZK V08 5 5U% B 1000 hPa #4331 300 hPa =1 % 2)

KFIEEA T
a=+u?+v2 1)
f =axq/g )
IRV IE = HUE A 5
ug=qxu/g ®3)
Vg =qxv/g )
aa= g + o (5)
ox oy
300
ans = .[pres aa (6)

Hor fARFAKIGER, ans TR /KIGEEEUE (kg/(m?-s)), q #xHiG(g/kg), g F~E SInidEE, B 9.8 m/s?,
U TR G ] IE (m/s), v RIRZ [ X (mis) .

3. IKREFHED
3.1 KREE

BRI X )RV ANk, 75 OIS Bl ) AR B AN KT B R, (8 T IS AR R PR IR 35,
THAE 1961 4F 100°E~135°E, 10°N~55°N &4 fE i H A 850 hPa & L I\/KVGEEIFE5 & KIgTel, w]
ISR 1, HApEEE 114°E~122°E, 28°N~34'N (JLVEHLIX), JCVEZIX A KRR T, o] LUE &
B ETKAIE T AT M 2RI, BERNmmEndL, KERRILATER, £ZRECEILR AR rE,
FEAE IR — 25 S R R A B R IR RRAE T AR RN, VY X R R 26 X, B 2 XU 2R R i T IR
KR, AZEMIAR S, HORREMR e, FL e B A i AR B Skt m ) B B2 L AR 2R XU R /N B I
AR B R e ) 4 X — T THLAE VA B 2 S AT W s (D PR A 48, 5 — 7 TR PR V38 = I (R /K VR
KRN FS . SRR, B 2R 2 (0 K PR AR S SRR R K S T I, AT T KR — 20 )
2S5 p A IS, (AR A R AT B K SR N, ROKTR ARG IR B B R R ) KGR DA S R &
TR BE/MEFR . Z5A R DY TR B KT B bR, BT DU IHE KRN F = KR E4E R /£ 0.5~7.0
g/(cm-s)/i A7, HZ#)5.0~11.5g/(cm-s), #kZ 1.0~5.0 g/(cm-s), ZZ{U A 0.5~1.5 g/(cm-s), Z=15 7% F
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2, HIDHEMIX 1 30K A5, 4 A KIS EsoR A TR BilgitiE, 7 3 s KEREh 3 28
AB#R, 10 A LR LLIRALT7 KK EmoN et e AR WS 1961 4 1 . 4 AL 7 A,
10 A DY gk &S, A BRI B R s R ARLIX bR 3R 5 DURAE RS Sh BB E ) P47, AL (h7s,
B B PE T [ 8% R S MILX o AR 7 3 6 /K B AR B U 2 TR SR R S 1961
TRV AKRERUR 2, T — FEACIRRE AN TRIE AL 5 B, h N A ATV X B 2KV IR TE AL
BrRUbUASh, rTUABIEAE 4 F 6 BRKFORIEEZONREIX, 7 AR A, HITHEX 3258 2K

SRV,
PRIk .
850hPa Water Vapor Flux at JANTYb1 850hPa Water Vapor Flux at APR1961
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Figure 1. 1961 100°E - 135°E, 10°N - 55°N area 850 hPa height layer water vapor flux superimposed with wind field (a)
January; (b) April; (c) July; (d) October

1. 1961 £ 100°E~135°E, 10°N~55°N [X13; 850 hPa S ERBKABES5XIAEM @)1 B; ()4 8; ()7 A; (d) 10
A
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2004 47 Ay /KIS AR AT B A B Z A4, S8 I TH 5 2004 41 100°E~135°E, 10°N~55°N £:44 & 7 [l 4 850 hPa
e B KRR IR A S X BRE, WIS 213 2, HiZAF 850 hPa F DY 5K /K Vi & Hh S BT [X
RRETT I, T LA A MEFARI IR T PR . TEdba AR, BEFNHmmEE AL, KA
FPaR, AFRBOVEILHZARRE, BAXAYE 1961 £ XFE/NTE. 1 XM /KRR R KMEAM T 1ITCZ
—%. 4 AAMWAKEF O, 2R R TR E D) HIX . 7 7PN HIE = ST X R
B . 10 U DA R M 1 /K VU R K o YLHESR SR VG Y, B ZRI/KIROE B 4ERF7E 0.5~3.0 g/(cm-s)
KA, BZEZ]45~6.0g/(cm-s), HZ N 0.5~45g/(cm-s), XZ{U N 0.5~1.5g/(cm-s), i RAE HBETLHENL
X R st, ROWrsoRst. BRI EUE /N 1961 4F LA B P ZRIK R M i o WS, KOG S AT T30
850hPa Water Vapor Flux at JAN2004 850hPa Water Vapor Flux at APR2004
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Figure 2. In 2004, 100°E - 135°E, 10°N - 55°N area, 850 hPa level water vapor flux and wind field superposition (a) January;
(b) April; (c) July; (d) October
2.2004 £F 100°E~135°E, 10°N~55°N [X1gi 850 hPa &EE/KRBESNIAEM @)1 8; )4 H; ©)7H; 108
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EEE

LRG0 HT 1961 A1 2004 PUZEH/RIESR, 7T A LR X ) A ACKES B2 /KR 3 2ok H g il
AN, HAPUSERARWF NG, FHERYIE, JCRLAE PN RE R o8 532 .

3.2. KRBEEHE

JEITTHE 1961 4F 100°E~135°E, 10°N~55°N &4 B yu [ B 2 /K RE =%, mTRASEEIE 3, 4
779 1961 4EPUA H (1) 1000 hPa~300 hPa 7K i & HUE (A C R H4%), 1 H 4 i BT WL e X 7K
FIBEMMEREAR LRTE, IR st X ORI, RMEE SRR s, 40N
0.1 kg/(mP-s)o KIKECARNER [ Hb X A AR 58 KPP LS R W T, KIS T DU 1 F e A e 6. 4 A
B3, TLUHEHBIX KRR IR ST, iR AR E, fEE R oy Bl LIRSS, BAATEAKAR
RARIRIL,  HIEGALFRAKRICE R R E I 2 0], 5 1 Bk s s, KiRrEa T
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Figure 3. 1961 100°E - 135°E, 10°N - 55°N area full-scale water vapor flux divergence (a) January; (b) April; (c) July; (d)

October

[ 3. 1961 £F 100°E~135°E, 10°N~55'N XIGEEK[B=HE @1 8; 04 A8; ()78; (108
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E R0

P PTRTS, EEORER . 7 H, TCEX G, EIWRT R IEES . 2B N—0.9~—0.6 kg/(m?-s).
W ZRIEEB PSS FAFAE AR BRI L, S KB 0.6~0.9 kg/(mP-s), BEMIZKIR ML ZRALES . wEiIse
FrIA AR X ik . HRAR AR & 4R BUE AT IE EOCIEE 3. 10 A /KRB EBE IR A K 4 A
Zel, HORTEHUE LREE T 4 B, BI/KIRER A58 SRR AR B K

SRR AT LLit5E 2004 4F 100°E~135°E, 10°N~55°N 445V W B Z /KB ERUY, S 2
Kl 4, [ 4(a)~(d)Z2 54 2004 4 PUAS H ) 1000 hPa~300 hPa (7K P58 B B (Bl B K H16%5), 1 H#4K
IR AT I X O SRR R ARG T R T, SRR o BB X B4, VLM X ko iR &,
HELSS, ZERILE ARG 4 A, BT KKK A 0o I 7E JEHE 5= DL 7GR E
WACTEM, Ao R s O IR E TR A PN S )T P YEVERLIX AR RIS KR EE S, rE
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Figure 4. In 2004, 100°E - 135°E, 10°N - 55°N, the whole layer of water vapor flux divergence (a) January; (b) April; (c)
July; (d) October
[&] 4. 2004 £ 100°E~135°E, 10°N~55'N XIGEEK[B=HE @)1 8; 0)4A8; (¢)78; (108
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NI SRR ECIRAS, BUZEN-0.4 kgl(m*s). 7 A, # 5 X3 H B2 A KK AR SR Eeh O, TIEHL X L
JEERINTE, ZEh AR SRR Ok, 208-0.7 kg/(mP-s) B /KI<IE, KIS EZEMRT 5l
PR B 60 B A T e X ik . 100 A, /KRR BIIEAL T BRI AR Mg T, K /KR ) PN ik
LI X F PG 5 A5 R 558 4 T8 MO B 5848 &, UMY PG R JL 3R R /K P08 S 5% 299 -0.2 kg/(mP-s)

LR HEAEL 1961 AE A 2004 AEXE R H A FKIIBE B K, PHEREREZM 7 A4y, 1961 (MR )
100°E~135°E, 10°N~55°N [X 35 A 7K V38 B H S 1 (29 K +15) N—1.5~0.9 kg/(m?-s), VLK [X 9—0.9~0.3
kg/(m?-s). 2004 4F (M TE) X B2 R BB A K /N9 39 —0.7~0.5 kg/(m?-s)F1—-0.7~0.2 kg/(m?*-s), ] WLHERY Y
HERE MDY, ERKIRINAR G RERE R, B X F RS EEAN TR, DR E. FX
TERRAZER 1 A4, 1961 FE(HFM#%)100°E~135°E, 10°N~55°N [X I8 P /K 1508 & 55U B (29 K1)
J9-0.5~0.5 kg/(m*s), VLUEHLIX Ay 0~0.3 kg/(m*s). 2004 4F (K T8 )RS B 4B K /N 23 531l )9—0.8~0.8
kg/(m?-s)F1—0.2~0.4 kg/(m?-s), TLHIMERNHIZEIRIIAEDY, KKK AR AR TR, HITHEH X &2
PHEEEARTZE, DEENE.

4. #hig

1) VLYE X S KR B RN H A MAR0E, 90% I 7KVA&EH7E 600 hPa LA, 300 hPa LA /KT
N KCERIG R A REE A2 B A A RE SR I KRR RHER N E ok, ERZ, &
FRIR, AZEEUN, MBERSENEVIOHEREER, SRR EGIER R, HERMAEN R
HZ 200 3 6%, # BeHL X KR — DU BN il

2) VLifEHLIX 1948~2015 “EMFMIZR(6~7 A)HI P LR & B BIA BN T2, KRS BRI, &K
AEL A SR/ IME R R B4R 43 71 9 1961 4F AT 2004 4

3) VLML X KVE R AR, H BB PKREER A MBMETE, B2 R UERGEN, £EH
TR,

4) FKIRIE B B 4R OR U B AR e S e Aok, M I R AR IR0, ELYTMERD X 2R (U
EEANTE, KRLEREECYE: MRS, HILEX AR EREARTE, KR
R AN

EHEUmHE

FERE E TR R 2 AR 2 TR T H (BKJIX2019007, BKJIX2019013, BKJIX2019042, BKJX2019056,
BKJX2019062, BKJX2019081, BKJX2019089, BKJX2019120 £ JY2018012)37 ¥
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