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Vapor
Liu Yujia® 2, Man Wenmin!, ZHOU Tianjun' 2, Peng Dongdong?

1 State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid
Dynamics, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029
2 College of Earth and Planetary Sciences, University of Chinese Academy of Sciences, Beijing
100049
3 Institute of Tropical and Marine Meteorology, China Meteorological Administration, Guangzhou
510641

Abstract Stable isotopes in atmospheric water vapor, which can track moisture sources
and water vapor transport, are widely used as an important tracer of present-day water
cycle. “Amount effect” is invoked to interpret water vapor stable isotopes at mid-low
latitude monsoon region. However, recent studies have shown that non-local factors
such as moisture sources and water vapor transport have significant influence on the
stable isotopes. Therefore, based on Lagrangian Particle Dispersion Model and Satellite
remote sensing 6D in water vapor, the main factors affecting water vapor D are
analyzed in the region with abundant Chinese stalagmite 520 records. On the seasonal
scale, water vapor 8D is more depleted in late summer and early autumn and enriched
in winter and spring. We find this characteristic cannot interpret by "temperature effect"
or "amount effect”. On the contrary, accumulated rainfall over water vapor transport
paths is the dominant factor of water vapor 6D and there is a significant negative
correlation between them. On the interannual scale, water vapor 8D is enriched in the
summer of El Nifd year and depleted in the summer of La Nifa year. The contribution
of moisture sources to water vapor 6D is small, but the accumulated rainfall over water
vapor transport paths increases significantly in La Nifa year compared with EI Nifp
year. This suggests that tropical convection and depletion in water vapor transport paths
are strong in La Nifn year, resulting in depleted water vapor D in the study area. In
conclusion, upstream convection, measured by accumulated rainfall, is the primary
driver of water vapor 6D variations on seasonal to interannual scale. Enhanced

convection will deplete 6D in the study area, while the weakened convection is the
2



59  opposite.

60 Key words water vapor isotopes, Lagrangian Water Vapor Tracking, contribution of

61  moisture sources, convection
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1. §

o}

DK B i Rs e FIAL R (%80 F1 8D %) 2 EEFI/KSURER], AT K
FUKIRS B MUK S KRR SIS o A g R 38 7T DU B RAL KA
PRSI FE, WKVRIEHL . XRTES . WAKFEZER . KAEATEESE (Worden et
al., 2007; Lee and Fung, 2008; Risi et al., 2008, 2010; Graf et al., 2019; Oza et al., 2020;
Wolf et al., 2020). & Bk P B AR RE [z 28 AT BLAEAS [F) I Ta) RUBE Dy ity AU fie 2
AIRMME R i, AU DU REIE IR E A2 46 (Wang, 2003; Yao et al.,
2006; Thompson etal., 2000, 2018; T ZxFPkIE M, 2003) . [% 7K & £ /> (Fleitmann
et al., 2004; Hu et al., 2008) FZEXIAyismE (Kaspari et al., 2007; Pausata et al.,
2011; Liuetal., 2014a; Yang et al., 2019; Cheng et al., 2021; Zhang et al., 2019, 2021)

.
=

RILIA FE RN AFRR, fAFREAFMR (3%0) HAEEHER,
SRR AR, EREARERE AESF . RITAF 51°%0 &R AR
ZE X 5EE (Wang et al., 2001; Yuan et al., 2004) ¢Z= X [#/K & (Wang et al., 2005;
Cosfordetal., 2008). JGZAMFifRH, HEZREAH 8190 idsk 1 LF= AU AR
RFIE (Pausataetal., 2011). ITFEK, T 2B A5 51°0 MBI K],
[ 2R3 5 8120 [R] I fs i 2R 72 JXURT R 22 XU 42 4k (Liu et al., 2014a; Li et
al., 2019; Hu et al., 2019; Zhang et al., 2021). Kk, B 78 BRI IIAS 52 [FIA7 2K )
AAUFAE, R AR F 2, KO RIS 8180 I UM B A
B AL

R DX PR U IS R R0 21 Bt 32 Bk | 5wl 1 & S (Yoshimura, 2015;
Galewsky et al., 2016; FKBiE %, 2017). RILHX &GRS 80, K0
GNIP (BRI [F A7 2Rl I D sl st B8 ANk 5 4R, #E 21 2R E H
TN 5 > GNIP il s, IEHTHE T LI EHE B 78 2 55 oK 8120 b il &
IS T PR X RN 5 5k i R i X (Vuille et al., 2005; Yao et al., 2013; Wei
et al., 2018), i) HARRMEAEE, XA 5F 880 F & 1 [ A< 5 Hh XA T
o PREKREKIR SD (B HDO 5 H0 [ths) HA B AR, W2 niis
AL, HT N BRI SR, AGRRRE R AR L S 1 /K ASE [ 3 1
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6] 73 A I, P KRR E [ 3R IR 7K SO R IR 1 BE 8 52 1 [ 7K A € [ 2R 1)
74k, (Araguas-Araguas et al., 1998; Liu et al., 2014b; He et al., 2015). Kk, A
S KR OD U RE WS R 1E AR W [X 45 B4 /K 8180 AR AL ML AT 72

ARILZER X AR E AL R 2 2 R IR B 7 CIni e B0, B (an
AVRRHE KRS AR AR R AR I 3L [F] 521 ( Araguds-Araguds et al., 1998;
Liu etal., 2014a; Zhang et al., 2021), HEF RN E FRAL. LHEFERET
FFfE (Caietal, 2018). BYAWFFLRY], o ERMEE FARIZFT2RM FEZ
BRI TTER 52, bl T RO KRS 5 AE AR I I 2 57, RIEZRRUX )
SR R AT R, KR TRt E B B2 2 F (Baker et
al.,2015; Tang et al., 2015; Zhang et al., 2020). TR FRIGH, KIEHIE K E
R RIS B R AR E AL R =T AL R A3 (Gaoetal., 2013; Cai etal., 2018).
HEREREW (TCZ) mAb#s), KmERE LR E (CTP) HMa sk
Bekmhr (OLR) 8/, XHAIESNIEE, AR E [ R se e NEEEs Rk, Bk
AR S H ¥ E AR R A7 =9 /> (Cai and Tian, 2016a; Ruan et al., 2019).

ENSO & 52 A /KGR AEBRB A6 1 £ 3R 7. ENSO A [FIRLAR T i 3¢
(Hadley) FRyiANIRe (Walker) PRy IIAL B AR, S8 T AFIZKR IR
IDTRR, BE— 2 SO E R X AR E R AL R ARk (Yangetal., 2016; Sun
etal., 2018). Ut4h, ENSO AJ ABAKIHL A2 B HORNARIES), A2 AR E
RO R R AL, 1 EINif R 2, #3148 W= KX AR Ly
5095, KR HIX (I REK 8180 1, La Nife 51570 A = (Cai and Tian, 20164,
2017; Gao et al., 2018; Ruan et al., 2019). [k, &%t e [FIAL 2 (1 2515 A4k
BRARAY,  AKVR UG DTN _E I A Bl AR N AR R A AR BUR F

P BA F KRB B A2 S BT 7K PR IR R IB B /K PR % i 2 ) 5 22 7 92% (Peng et
al., 20200 %77 RREW G B RA S P 2K A MR, B TR
i N R S R AL TR B HJKVRIEER, Sodemann et al. (2008)
JS2FH RO A DX S B K DTRR IR 0, 8 B AT TR B 22 R I R HRAE KRR
AKIFIC RS FR M LR A . J5 K 77808, 45 “ TR DTk e A7
127, AT RLC R AN [ KPR O F 52 DX B K B AR S Tk (Sun and Wang, 2014,
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20150, MITEEE AT LA SRR BRI R 7 AR IR, S b X AL T B A 5
55, AT A8 B AN B/ UEHIUNT _L J5 X5 YA 6 Sl AR € [ 2R B AR DRk
PRIEASCI B 2, A3 AR Z U DEREX (TES) 13 2IK7KIR 8D, 45
BRI HKITBERTT i, BEox o B 2R & A 5 S R o R X, 2 [l 25 DA 7
FEERFE A (1) Z=REE, KV oTiR AT L300 i i a0 oo [ A< b X
JKIT 8D HYFZM T (2) ENSO Anfar s b ] 2 3 [X /KR 8D “EFnAefl ?
2. BERAITTA
2.1 AR HR
AR SCAE AR Ao T

D EHEET R QAEA) AT A TRAL (WMO) Fh[A] A A 422k

B /K [FIALZR I CGNIP) FRst £ H F7K 8D Hidls, BRI 7K [R5 21 e 00t 1

HIL 1000 4>, ANE G ol E i H B £ 57, KRRy 1953-2015
(https://nucleus.iaea.org/wiser [2021-08-16]) .

2) mAMEHEESS (OLR) >k H 2 B E KR KRR E H# R (NOAA) 111 H
ok, 2R A4 HEZ A 2.592.5° (Liebmann and Smith, 1996).

3) MR (GPCP) MiA 2.3 HIi& H Mok ¥k, 31 4 By
2.592.5° (Adleretal., 2003).

4) RPN A RS TR A0 (ECWMEF) - #E A8 HAR 2047 i (ERAB),
FHZEHEE. Sk, NgheE, —3£37 2, TA4¥2%A 0.250.255 ERAS
X H #h £ S E Chttps://www.ecmwrf.int/en/forecasts/dataset/ecmwf-reanalysis-v5

[2021-08-16]).

5) 32 [E E KA EEAE B0 (NCED BB T AR % Aty S A BER dE 4,
A AE K A AW FE E AL EH  ( https://www.ncde.noaa.gov/data-
access/paleoclimatology-data/datasets/speleothem [2021-08-16])-

2.2 KIRFELLESE

KV ITRIE 2 R/ & AR 4R bR 2 K (V-SMOW) ]

6
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ToERER, HEINEWT:

§D = (R - 1) % 1000 (D
R = HRO (2)
H,0

Horr, oD ARIRHIRIARL R KN, ROV RS E [FIALE B, Rv-snow J&
YE B bR e AR K P AR E R R R, X HLEY 3.1X10%,

H 2004 4 9 i, Aura T2 EXRZEBES G (TES) @i KA
(Nadir) QUMK 5D, BRI /KPS 5.3km X 8.5km, 3 ¥ 4 Fa—
FIAT AERE OO, A7 I 16 R 2 Wi . TES MK 7KIK 8D Bdf A7 75w
%, BUIEIRZELE 10%0-15%0, 2 ISR fE, ket 8%
ik, RS EIER, TES MIER 8D £ 700hPa i f## (Worden et al., 2006,
2011). ASCAFA TES Lite fiRA 6 9 H 50dl, XEFIREIE T A mZE, R
35 75 2K HDO M Ho0 & FF7E—ilg . ANSCIENN 2004 41 9 H | 2011 4 8 H AT H
T, G B TES 5 W HL X WL 2 4 o 7558 A RiRR At LA T A vB s icdie b
TRl R ESET 1. B KT 0.5 (Caiand Tian, 2016b).

AT R EESE, M HE S 300hPa FA5i HAF RN #E 2 SDcotumns  HP:
6Dcolumn = 2i1=01(6DiQiAPi)/2i1=01(QiAPi) (3)

Hrr, q 2% —Z HO IR EL, AP RS EZEEE.
2.3 Pk B HKIRIBER

A P A& B H R P B . FLEXPART, %48 R ) H TS 5 /&
SR BB, R RT DA n) B B A SRR, R FIE B S SR T S P R KR
#r2s i F2 (Stohl and James. 2004, 2005). 2 Pengetal. (2020), ASC{HH & E
BE TR O ST 2 B %k (NCEP-CFSR) A 2 [IiZ 6 /NI A HE Bk 5h
FLEXPART, &#f “XEdHR” A, B RFPN—A N EHR, BT
B ERAAAH N . BSRAE RS HE N RRZ8 10 %, BIILAr A =Sk
A fEIEE: 10 K, & 6 Mk —REARELE, OHFEME (48, K
WE ) R G40F GRE. LiBEMRE) S48, MEE—SaIr 2w,

7
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2.4 IKIRIRHOTTRR 77 vk

SRR FEE RS, THRKVRIEHL DTER < AT, & 564 & T 12000m
PR, Rt S PR IUE I HL R A2 4K, . Stohl and James (2004, 2005)
BRI E-P 27, R R K S R PGS s R Y R R R
K, S BT KRR R A, B

e—p=m% (4

HHt, e Ml p ARz KRR, o 22 URER, mogxBuiaE. Xt
THEMZTR, 2 q b, BRK TR, 2RRKREKT 2 q RN,
FRKTIREK, BRPPAFKIT TS E XA 2 TR Kl AR 2
A, 1FRHZIX U E-P, B

k _
E—Pzééﬁﬂ (5)

kK NG Z X e S A 8SE, A ZXER, ME-P>0, R
BIZIX 28 R KT K, R EZKIRIE, E — P < ORBIZXIE KK TEK,
& T EIKIRIC

IRTT IR RE RS 45 H A BKVRIRIC B A [RIRRAE, H R AR5 BE /K IR i i R 1
BFE, WL BERRAKRIEHTTER . A SCH Sun and Wang (2014) 7772
BTG, RIET —MEERS IR IO A X SBOKIE TR T ik, RIS R
VKA A LR ERROKE, BAJEIT . E R A X T Ak
B ER 10 H BRGNS, BA M ANE RS SIRAEZ s id fE LR 1, 78
6 /NS ] B AR 2 SRR AR 2R B K o (BB 7 X33 2 R ks
KR n A, AT SR ] T KRG Fokd BR H AR X, &
i %1 =S Haq = 0,

D IR AR A Z A, SN T KPR KR DTk - Aq = Aq + de; fE
VIR A K, Wb T KPR IR KV Tk Aq = Aq — Aq - (Up/q), =<
YO KIS K TR ;P = P + Ap.

2) FERIIERRE R AEZR, KV 22 R KT oIk ANAS . Aq = Aqs fE

8
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S AR AR AR, I T KRR R K IS TTER: Aq = Aq — Aq - (Ap /
q)-

3) TERE T XU AR 28, AR 2 TR TTBR AR . Aq = Aq: fERTR
DA A [ K, KPS B 78 XA 7KV DTk D: Aq = Aq — Aq - (Ap / @) -

MR AREE FIADIR, BTS2 K IR BT 7T XU KR
DRk VP AR FRFEK & Pj:

k .
VP, = 2=12% o 1000, j=1,2, = (6)

J dtotal

P =P j=1,2, ——n (7

3. SR
3.1 KK FEMRZ | AR

IKPEAS € IR A7 25 Re 8 RAE PR /K Fa e Rl AL = 22 4k (Araguas-Araguas et al.,
2000; Wu etal., 2019). FATHE 61 = E ) GNIP 3t B 7K 8D Hidle, £ 4Bk
R\ A EVEAS TES 7KV 8D Hidls /ALK 8D A 5EME. T TES /KR 8D i)
e 22 [ 26 B B8 I T B b (Worden et al., 2006), 7 3CEE £ e vE FP K4 FE B IX
(605-60N) 45 (B 1. BE/K SD (K 1a) FI/KiK 8D (B 1b) [Py =
1) 43 A 2402 B0 S 44 P S0 AR R R0, B A S B e 4 FE B [X 8D 3B FAAIE, 7]
I b 8D AT [R5 BEEVE 0D, P HZS [ AH R REUAH] 0.74, @i | 5% K4t
TR EMRL . R AR A BN — B, T AR R ER ) TR TR
AbEAKE S, B RE: B X SRS /KT 8D P E oK 8D I8/ %) 53%.
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(a) GNIP 3D

-
LI e e O B B B T T T T T
180 120W 60W 0 60E 120E 180
-~ T T[T

-220  -180  -140  -100 -60 -20 20
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B 1 (a) GNIP 34K 8D (Hfr: %) F1 (b) TES /KK 8D (Hifi: %) 4F
-2y 1) o3 Afi

Fig. 1. Spatial pattern of annual mean (a) 8D (units: %o) in precipitation for GNIP
stations and (b) 8D (units: %) in water vapor for TES observation

BTt — P E P E XIS R (B 2). 5RBRFA R, PREKIR
8D LRI H LR FEALN, 7K 8D M Fd Al AT FEAIC, Horh AR B VKR 8D dxeim
(Z1°8-90%0), ARALHX AL (Z£9°4-160%0) (E 2a). 1 [EAFAIFNL R FEE 5
ARAE 24N-34N, 102 E-120F X3, 1% XIH/KIT 8D 734 LA &), Y HI£E-110%0
--90%o 75 A7 PRI AR SCHE BUIXAS X ISR 78 /KA D [T FIAE B AR 4 S AL
BEXHRAL T AR WX, B SR A KV URE R ARy E1EE 2% R0 DX 48 ol B T 1)
ZRI K IRAIE « BRI A TR AR TR AR R G ATt AT s L 78 g 0 ) 4
SRR SIS (] 2b).

BEAh, fEAZE, ZRMEHBIX K TIE B 52 5k v M- AR S KR AN rh 26 2 7
WA G2 ] CEMAGE, 20110, F3, Sk & He- 2R XL AAE AT PG X ST g5
TR S 5 32 B2 P TR R A R R RS (5K A%, 20090 KTUARIIE Y
T2 2 3 BURIEZR KX KT AT K R B 2= AR AR AL
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(a) dD
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30N

20N
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-160 -140 -120 -100 -80

A Yamen A Xinya A Sanbao A Heshang a Xiangshui © Yaobadon

4 Lanhua A Juxan Hulu A Dongge A Huangye a Tianmen
A Yangkou Qingtian A Xianglong 4 Wanxiang A Kulishu A Sheng
A Xiaobailong A Haozhu Shihua A Souz Dayu A Linzhu

(b) water vapor flux

50N

40N

30N

70°E  80°E 90°E 100°E 110°E 120°E 130°E 140°E
10%kg/(m**s)

B2 (&) H[E TES KK 8D (Hfr: %) F-FIy=s (a0 4, AFRRIREAFA
FIfi AL E; (b) EERZEHS) (1000~300hPa) HI/KIHE RS (HE, 7.
10°kg/ (m?*s)), KiKiEE (#ik, FAL: 300kg/ (m*s)) A, 77 HENHT
FEXIH, (24N-34N, 102FE-120F)

Fig. 2. (a)Spatial pattern of annual mean 8D (units: %o) in water vapor for TES
observation in China. The triangles represent Chinese stalagmite 520 records. (b)
Vertically integrated moisture flux divergence (shaded, units: 10°kg/(m?*s)) and
moisture flux (vectors, units: 300kg/(m*s)) distributions from 1000hPa to 300hPa in
summer. The black boxes represent the study area (24 N-34N, 102E-120E)

3.2 KIKEBEEST

ot BARX IS (24N-34N, 102F-120F), FRATdE s Fu % B H 08 i 4
R, X H SR sh 80l 34T 24T, 459 3 32 B KPR Fnk Bg 42 L LU VR ARAE
g5 BN 3 Fhos . A BT R IN, Sk B b R E RO KRG 2SS,
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BHrE R L, RN T 1g/kg, K B RATIREER 2 A B, (HA2 A
2 7g/kg LAE, PRI ARl A A o S 2 e X3 B ) Kl

ANRIYE b ) 2 RIS B 25 3 AR, FEA AR, 1Y KU A
BRI AR B AGR PRV [ 2R A, AR S BUIR, e sl AR P B e KR A6 T (&
3a,b,i,j, k, D AEFRZFME ZE, XL I AR {7 BB 7] AR 88 2 2 KR KR,
2SR RN B 0.05g/kg (K] 3c, d, e, f, g, h)o ERKEMAZ, i -
A SR T R E BN PR ARV KL, R BN Ve B s R iis s, &t
BT R AT B 5 PR 25 N . FERZEMIE 2R, B EE AP R B AR
s, R AEET N, Hrhok B ENE R R R B AR ) AR s, I
A INHE HEN AR, K E R R 2 Gl BN B AR X, iR
Ak F] 11g/kg P Lo

(@) Jan (b) Feb
= 7 =
60N }&(X X ‘ Ly* %
- v x * u
* -
30N 37 £ = 1 X
BS " - ¥
0 -
o Y &7

BOW 30W 0 30E 60E 90E 120E 150E 180 60W il/C'JW 0 30E 60E SOE 120E 150E 180 GDVVJSDW 0 30E BOE 90E 120E 150E 180
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= = =
AT i S
s ¥ i ﬁ." x| 30N x5

h . R o >

> s S 2
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=7 /.
05 1 15 2 25 3 5 7 9 11

'

Bl 3 BFFTIX 3% H R TR I R 2000, IH 22 TR EL
B (AL glkg), B9 AR A E

Fig. 3. Monthly cluster mean trajectories (number: 200) of air particles reaching the
study area. Specific humidity (units: g/kg) of air particles are represented by colors. The
asterisks are initial positions of air particles

BB E-P AW 7% HKIRIRIC A e oA (& 4D, HAFIES =
TR IR R Z= T VR AR AR — 3. AT & g A L2 IR, R 2K AR
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JKIR 8D BRI R, R U RN GRLE 5358 RN R IEADG) i
“PRKERN” (FoKESREERAZR MM (Dansgaard, 1964; Risi et al., 2008;
Field et al., 20100, ACEE R R, fEH bR X E 57KR 8D A2 IEAHK KR,
B K5 7KIR SD MM SC I RABAN R 3, U WU FE AN B /K A A2 A M 2R W0 2 AL X
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Fig. 5. (a) Seasonal patterns in long-term averaged monthly 8D (black solid line,
unit: %o) in water vapor for TES observation, temperature (red dotted line, units: °C),
precipitation (blue dotted line, units: mm/day) in the study area and OLR (brown dotted
line, units: W/m?2) in upstream region (10 N-20N, 60E-180). (b) Moisture sources
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Sea, North Indian Ocean, Africa, North Atlantic

ARVRUE IO DT BR AN _E X AL B0 43 ) A A A o B AN it i AR 2 KR 8D, K
1122 5 AR KIS R 773 (Jiang et al., 2017; Tabor et al., 2019; Shi et al.,
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Fig. 6. Seasonal patterns of (a) Contribution of moisture sources(units: % ). (b)
Accumulated rainfall over water vapor transport paths (units: 10°kg)

KIRHE R BRI RFFRK (BURTERR IR RARFRK ™D mr RUMRER LR
BTGB 5RES . A CRINhS . Bl PURSFRERIRTRAmi) 1 SRR
XPE A Bk, A RS I AR R KAE 6 H B 2R XU R IR B A,
PV A AT I 2 R AR K TE 8 HIARIE(E (K 6b)o AT AN T Z KR IHE
[ R AR KR SD ¥ E R EM AR R (R D, HomH. migFIrh
ICPEEIAE R REAE-0.5 Zidi . TR, M E 2 R RiEshIgsant, SAR /K
s & SR E AR E RIS 25 1 B /K PR S B8 42 PV, BIIK B AR X381 7KVA 3D £,
X 5 AT B S5 SRAEAL, BIZKF d FE o i 2 A 1S K IR B A2 AR 42 (R 4%, 2005;
Wolf et al., 2020). ZRSCHETHikg B H AL T-H HUB 0 FLEXPART &5 5RE 1, /K
PRI R AR 1) B K A BE M 2R I 28 XX K7 8D ZE T AR 1) 32 B -

F 1 WX IBKIR SD /K VRIRHE DTk A R AR R /KZ H 5 Bl A 5% 250
BFL A IE S 0.05 3 AR

Table 1. Correlation coefficients between monthly 8D anomalies in water vapor,
contribution of moisture sources anomalies and accumulated rainfall anomalies.
Boldface values indicate correlation coefficients exceeding the 0.05 significance level

Area Local EA BOB SCS WP AS

Source 0.12 0.04 0.58 0.02 -0.35 0.05
Contribution

Accumulated -0.53 -0.25 -0.36 -0.55 -0.48 0.13
Rainfall

3.4 ENSO RM/KIR RN F B2 AL KL

TATHE— 43 B 7KIR 8D BIAERRAR A e i 5 ENSO 9K & o FEASCHIFFTIN B
P, 2009 4F % FF ST EINiFD ZHF, 2010 FER 2550 LaNira 3, HuEkE
2009 A1 2010 FFE = (JJAS) 43 740K ENSO BIAFAIAH, HEATANE 73 #r . A
7t X 37K 75 8D 7 2009 4EE 7 4-97%0, 2010 4EH 2 0-119%0, FILH EINifD 4F
Pt~ La Nirfe SR FREE (B 7a, b) o AT KRR HE DT Bk AN KVt I A2 1)
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Fig. 7. (a) JJAS 6D anomalies (shaded, unit: %) and vertically integrated moisture flux

anomalies (vectors, unit: 300kg/ (m*s)) in ElI Nifp year. (c) Precipitation anomalies

(shaded, unit: mm/day) and 850hPa wind anomalies (vectors, unit: m/s) in EI Nifo year.

(b)(d) Same as (a)(c), but for La Nifa year

AT 7045 SR 1, ENSO S2mi 7R W AR 2 RV 2% (L) 3 2B R il sk PR Ak
(Tan, 2013; Yang et al., 2019; Wang et al., 2020b), B[ KSR KA AL 520 1 5k E
KR (3D WK ALEIEKIS (3D ) MILLE, FERTHIX KR 8D &
L B AR . ASSCEE LW, EINIfD 5F/KI5 8D (i, 3R (FgigAn
PHASFPE) /KR DTERE 2 La Nife fE8/b 0.8%, Tze i (i i i A Bl 43741
) HIAKIRTTHRIE I 0.7% (& 8a). XAP&S R GIM AN, (HitY Caietal.
(2017) A1 Gao et al. (2018)I&H AL, ABATTHI 73 B A /KRR b DT HRGT F3 K B
SE [ R EBR AR A §40 . Ruan et al. (2019) & T35 [E NOAA TR HIES
BT TR B 25 S BB R (HYSPLIT) B4 45 5, R B E L TT ik 5
RN G AH S . Zhangetal. (2020) %t ENSO 4. BEALAH R /KIS IEHLIEAT 7
B, WRIKIRIEIAAL A K. BRI, HFe s FAL 2R AR BRAR 1 5 7K IR I 5T Rk
HEALIR R MRS AN TR
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