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(a) Spatial pattern of the first EOF mode (EOF1) and (c) its corresponding normalized time coefficients ( PC1)

of standardized water vapor transport fluxes over the Tropical Indian Ocean (TIO) during 1979-2017;
(b,d) are the same as (a,c) ,but for EOF2 and PC2
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Fig.2 Regressed patterns of water vapor transport fluxes (unit:kg-m™-s™") against PCI (a)

and PC2 (b) ,red vectors indicate values of zonal or meridional component significant at 95% level



B Z1E 0 241 2L 20 HRBIEI) 2020, 12(4) :442-449

Journal of Nanjing University of Information Science and Technology ( Natural Science Edition) ,2020,12(4) :442-449

HiE

E27] 3

70°E

60°E

80°E  90°E
2P

100°E

110°E

445

80°E 100°E

e

60°E 70°E 110°E

K3 PC1EIHAY (a) K (BRAL mm-d ™) | (o) B2 BN /K IIE B I (B2 107 kgom 2 es™") B2
(e)500 hPa T ELHEE (107 Pars™ ). (b d D) [ (ace) 0K PC2 IR IR X AE IS 90% 7 BE Y i AR 56
Fig. 3 Regressed patterns of (a) precipitation (unit:mm-d™"), () convergence of vertical integrated water vapor fluxes

(unit; 107 kgem™+s™") ,and (e) 500 hPa vertical velocity (unit; 107> Pa+s™") against PCI;

(b,d,f) are the same as (a,c,e) ,but for PC2.Shaded areas indicate significance at 90% confidence level

TR EN T — B w2 SST, 7 R I A B>
BBV 0 00 3 Dz , 5 2 A B0 VA Sl 2 12 31
LU AR 2 AT TN, 4 S0 A 30 A U K i P G BB D
WA B2 1 PC2 [0 #Y SSTA 43I, PC2 X 17 )
TR I B BEVE B SR AR v, R TR I 2 P P L
R T PEER, IR 2 X S A v e R AR L EE T R
R 2 R EOR PP EN T SST I & i , i A< pg Bl
FE VARSI , XTI FAAS B BE P B T 6 AL IRt
SR, KPR SRR R T A
SR BN BRI R OC R D), M5 S 5 W]
MY ER B DG R B .

DL EAUGE T 1o 2 IR 5 K VR gk T A
ARy R TEIRE T SST M4 PRAE LAl ENSO 22 [H]
K REY, R BN EE VR (9 52 0 15 5 N ENSO (14 5% i

T T R ke R T B BV — SO 1B R A A
A 5KV W AR A R LR R
KAl REFRZ MM, AR SCHH TAP AGCM4. 0 S At
HEFTEE IR B0 288 2 v BB 25 B R A B 5%
T RS 4 KRR TAL, 200 7KF 2 %R
g 1. 40x1. 40 T T 26 J2 B EAR RS
SBROM XU BEAR PRS2 ey ARS8 AR PRAR
SR EAT—E BB Ty U R B B B T — 3K
BRI AL IR . — AR BT B BE I (350~
110°E,15°8 ~ 25°N) 3—9 H i 5 A X A g 245 14 m
0.5 °C (IR5 1) , 55 —2H I8 i AT B RS Vg T AR X
AR 0.5 C (RE 2) sl R 1 AR 2 7Y
P2 (B 5 BT EIVE P — B30 I8 X 7K P ik S 7k
IR (1 5) B B B A -t 1 P 23R



WREL. B BV R B 2 /K P R B v i SIF 2 XL X 7K ) 200

446 CHEN Hong. Characteristics of summer water vapor transport over tropical Indian Ocean and its effect on precipitation over South Asia.

30°N

20°N
10°N ~
# 0°
10°S

20°S

30°N

20°N -
10°N A
& 004

10°S

20°S

T T T T T T
70°E 90°E 110°E 30°E 50°E 70°E 90°E 110°E
By 2L

T
30°E 50°E

-0.4 -0.3 -0.2 -0.1-0.050.05 0.1 02 03 04
Kl 4 PC1 AR (a) T (b) BAMEE (HA2.°C) 5 (e d) A (a b)) fHN PC2 (1) 5. [ vh B KON i 95% W 3 A 3
Fig. 4 Regressed patterns of SST (unit;°C) in (a) spring and (b) summer against PCl1;
(c,d) are the same as (a,b) ,but for PC2.Thick dots indicate significant at 95% level

’\"bh,,q—vi\ &
=~ - %" t .

30°N +

QVVVVVVVVVLIJ 3 6
°N H C, Lwvv a A
30°N e IRy ‘,‘,;’%u”. : ;
) e 1 20°N - N
20°N ~ 0.2 1
N 0.1 o 0.5
& 01 ON -0.5
-0.2 -1
-1 0° - -2
-2 -4
o -3 -6
10°51 T T - T T 10°S+
60°E 80°E 100°E 120°E 140°E 40°E 60°E 80°E 100°E
£ S0 LR

200
€5 P ENEETE SST — B e Al — 2 fi 14 100 245 R 22 : (2) 500 hPa = 3% (FAAL:m) ,
(b)850 hPa R (Bfim-s™") , () BEZIKIHIE (BANL  kg-m™" +s7") KoK IR 68 B HUE (37107 kgem™+s7")
(d) Bk (B s mm/d) & a FPEg S22k (HEZR ) S —ZIO I (i8> ) B Ll ) 74 AP 1 Rl ey o T 2 o
Fig. 5 Simulation differences of (a) geopotential height at 500 hPa (unit:m) ,(b) wind vector at 850 hPa (unit:m-s™")

(¢) water vapor transport flux (unit:kg-m™ +s™") and its convergence (unit;:107° kg-m™-s™") |
and (d) precipitation (unit;mm/d) during summer between warming and colding SST experiments in TIO.

Green solid/dashed lines in (a) represent the ridge of western Pacific subtropical high in warming/colding experiment



B Z1E 0 241 2L 20 HRBIEI) 2020, 12(4) :442-449

Journal of Nanjing University of Information Science and Technology ( Natural Science Edition) ,2020,12(4) :442-449

—{i g h E 2 6—9 H PEIEEVE (10°S ~ 10°N,
50° ~70°E ) ¥ A X SRS HE N 0.5 C, #F AR El
JE VX (10°S ~ 109N, 90° ~ 110°E ) ¥F I AH X ¢
B 0.5 C (IR, 358 3) , 75 —4likee
5155 3 M (AR, e 4) 38 i 3
FNRLS 4 1) 22 (8 K 75 5% B EE VAR AR 1) 52 . P 20
WM 3 H 1 HEE 9 A, HLH10 MREAR,
BEMREAR 1) 46 I R A A A T 9K B0 T 3k 3R
A3V I R AR L ) — B AR

PRHT ED RE 7 — SOW IR 1050 W, #Ay B VR IE
SSTA (EFUREE S H ) , B 205 V-1 B T &
SR DA, PR P AT PE— IR o 2R KU R (A
5a.5b) . Xie %" B 7T 48 B 2 7 I0 ED BE T
WAy SST AT LA #A I 25 X i )2 K A0 3 &k g
Kelvin AR 1% , e 2638 B P A6 K73 30 50 ) <
JHE , P TTHG 5 PG TP I 1o e, AR SCRBE A g 45
AW TESE T 3K — g 5 5 K PR 26 ) 8 R 2% 1 7
%, — BT RE B UCOR R, W T AR
XS K P KUK VR %, ST e S B AR
BRI D (B 5¢.5d). BLAb, 7738 78 Bl VR AR 2

100

S JE/hPa

40°E 50°E 60°E 70°E 80°E 90°E 100°E110°E120°E
E2Y°8

4}_}(\.004:&1)..@.;444 ARAA RTTRAFIRddyyr

30°N A T A AN AV T TAT I T T TSI Vg ¥ 3
- AU AFF TEAT 7T vy g aa 2
® 3 “\\h‘lil“d-' rLVA A |
A p Ll Ly e
20°N- 2 AR At | N
EERA R R .
i 0.1
O 10ON{caaas -0.1
qqqqq —0.2
-1
00- _2
y -3
10°8 , : . :
40°E 60°E 80°E 100°E 120°E
ZPE 200

447

850 hPa | R Hsm i) va XS5, 7K P4 2 2 I A NI
BE S E R R BLK VRS R R IR i X e g
EKVREIR A — AR A3 A LA 4 3, B WA AT B B2
T S5O W 2 R ] 7K Y 2 B — RS R I 1 i I
FoK S8 I LR T

POHFENBE PR TR 45 R B, B BT
TEAE AR, FA PG EDRE VERG B, X s fR G BT
REDEE PR R8T , A KRBT UG, 51k
EVEEVE walker PRV S, 205 38 B BE VAR 2 64T 4R XL
(&l 6a) , Byt B EEVE Ry S SUE 58 BRI (51 6b) .
B R IR R 355 o R 5 8 /K P %, 7K
R, AN i 2 X3k i B 7K & A T IR T S
SRR S KRR A AR T B ARG EE R
da INHLTEILHS L X K & A (] 6¢ .6d) X EeZE L L
IKIRERE BOF2 KX 1o 1 [ 7K S 5 o3 A H 8 — 3K,
ol B[R] B BRSBTS PR AR B S 5 7K PR A% R 2R
PR R S 07 14 i 0 e 7K S 2 DA K.

3 HR5ite

FIFH 1979—2017 4£ NCEP/NCAR F-7- 1 ¥ i

P

10°S ""“ﬂ\&&liii““"'l“ s —
40°E 60°E 80°E 100°E 6
24 f

6
4
2
1
0.5
-05
-1
-2
-4
-6

80°E
£ 3

100°E

60°E

[l 6 AT B REVE TE AR R0 0 (AR ol B 2R 2 SR 2248« () T AR TE 25 ) X | 22 R B i ) SR -2 E T
(b)850 hPa I (Hf:m-s™") , () BEIZ KPR E (BAAT  kg-m ™' +s™") MoK P % i B %
(L2107 kgem ™2 +s7™") | (d) FEAK (FAA7 :mm/d)

Fig. 6 Simulation differences of (a) pressure-longitude cross section of wind stream along equator, (b) wind vector at 850 hPa

(unit:m-s™"), (¢) water vapor transport flux (unit;kg-m™'+s™") and its convergence (unit;10™® kgem™-s7"),

and (d) precipitation (unit;mm/d) during summer between positive and negative I0D experiment
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Characteristics of summer water vapor transport over tropical Indian
Ocean and its effect on precipitation over South Asia
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Abstract
Ocean (TIO) and its impact on precipitation over South Asia were investigated using monthly datasets of NCEP/
NCAR,CMAP precipitation,and NOAA SST datasets. The first leading mode ( EOF1) shows that anomalous water

vapor transports from South China Sea to the Bay of Bengal ,then separates into two branches. Anomalous water vapor

The temporal-spatial distribution characteristics of summer water vapor transport over Tropical Indian

in one branch transports westward to Indian Peninsula and the Arabian Sea,and weakens the westerly water vapor
transport in the southern tip of the Indian Peninsula and the Indochina Peninsula,resulting in the decrease of pre-
cipitation in these regions.The second leading mode ( EOF2) shows anomalous anticyclonic water vapor transport
from tropical eastern Indian Ocean across western Indian Ocean, Arabian Sea,Indian Peninsula,and Indochina Pen-
insula. The southern part of the Bay of Bengal and India were controlled by anticyclonic anomalous water vapor
transportation with anomalous water vapor divergence, which leads to less precipitation. Meanwhile, the cyclonic
water varpor transport over northeast India leads to anomalous water vapor convergence.As a result, more precipitati-
on occurred in northeast India.Furthermore , possible causes for these two modes were discussed.The EOF1 is closely
associated with SST warming in the whole tropical Indian Ocean,and the EOF2 is linked with the tropical Indian
Ocean Dipole (10D).
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