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The Relationship of North—-South Water Vapor Movement with
Typhoons during the El Nino Events in East Asia

Ju-Xiang Li'  Jia-Yu Yu?

Weather Center Weather Wing, CAF ROC !

. . . . . 2
Chinese Culture University Atmospheric Science

ABSTRACT

Typhoons play a pivotal role in north-south water vapor transport in East Asia, which
profoundly affects the hydrological circulation of the area’s climate. In addition, the frequency of
typhoons occurring during El Nino also changes dramatically. Thus, by understanding the
relationship of water vapor movement with typhoons helps to elucidate the mechanisms behind
short-term climate changes. Based on prominent El Nino years, this paper analyzes characteristics
of typhoons in the northwestern Pacific Ocean during the months of July to October from 1965 to
2001 (JASO). The NCEP, CMAP, and JTWC models are further employed to analyze the various

datasets in studying the interaction.

Results indicate that during a warm event year, the north-south water vapor distribution in the
eastern parts of the northwestern Pacific Ocean is larger than it’s western portion. This phenomena
is mostly concentrated during the typhoon season’s later half, ranging from the equator to the
latitude 30°north. Just the opposite occurs during a cold event year. Thereforg, coupled with the
abundance of water vapor from tropical oceans and unstable initial perturbations from lower levels,

typhoons are prone to develop under these circumstances.

17




-

93 4 3 A FEH LA % 178 48 ; N
) 93 4 3 A R R RS H % 178
(a) a) Warm Year (65,72,82,87,91,97) 1.0e-3
Warm Year (65,72,82,87,91,97) NCEP-Re Warm Years Moisture Fiux Anomalies  [JASO]
eon -fi2rmm Yoars Anomalie Winds Composita [ASH y e s () Warm Year (s5.7282,67,91,7 1008 (8) Warm Year (65.7282,8791,87)
; ST ITIIE ]  _NCEP-Re Warm Years Convergence Anomalies _ [JASO] « NCEP-Re Warm Years Precipitation rate Anomalies[JASO]
o= ] D \'lifuil 4 E P ) wg_ﬁ' ?L“k ey .
BrE L Dol b L LA Spnl LR . 3t ¥ - .

................ ¥
30N + ¥ e I LA R
DT P

............. 30N -

EQ

EQ

(b) Cold Year (70,73,75,88,98,99) (b) ﬁglggeﬁaarg:?&-’sgasr'sss I\il%alégtg)re Fiux Anomalies [.}A%%:} 309 %08 90E
. Cold Years Anomalie Winds Composite .[:lt\??] N R Tt T e ]
(b) 1.0e-8 (b) Cold Year (70,73,75,88,98,99)
[JASO] i NCEP—F_!_Q _C?[d Iears Pret_:]itatln rate alles [JASO]
EQ oy c '. - st - 30N - e ) ? 30N | o
o]
sl ot I e e
180 O'FE : , IHZQE‘ — : 150E 180 £a £
= S =
1@ 8% £ 914 F 4 F 850hPa A5 B 2 8% 814 FF 4T 850hPa 18 &
SR E 3% ah 56 T A 5 B KA F by e BE Bl & - 34 0% Y w0s | %08
(a) Zug s (b) BAE AT BT A B 0 BAZ SR A KA
A RAZ SR BRE 10ms™ 2 & BEGOEWMT G > ML P EL
B o BEGEEA) 0 R E AL R . o .
MIEA 510 ms (a) Zug & B 30 8k F T RR KRR B 4 RFRLFEHEAGESERE
(b) 2t o T 09 HIE o R F T 1Y (a) B A (b) Bk - RI%
B 4 N _ ]
0% 4 38 -4 i Bl (a) B 8% (b)) S RMIES 0.4 mmday™ -
BAE S R EAKMIES
04x10% s o
18

19




93 &3 A

(a)

(b)

1.0e-3
[100E-1 401‘;'1I son

- 1 w®

% 178 #

1.0e-3
Warm Years qv Pentad Composite Warm Years gv Pentad Composite [140E-180]

GON

g s sopeza Aen e g

o 440 480 s2o0  seo  coo 540  eno 20
(d)
(C) 1.0e-3 d 1.0e-3
adi [C°|d Years qv Pentad Composite [100E-140E] cony _COId Years qv Pentad Composite [140E-180]
|
30N «P- p ,,.-V‘/ & 30N |

EQ

0.0 540 s8.0 2.0 es.0 r0.0 Ta.0 T8.0 B82.0

1.0e-3 1.0e-3
son _NOrmal Years qv Pentad Composite [100E-140E] Normal Years qv Pentad Composite [140E-180 ]

30N

aos

Bl S 5 - AFAEFFFHTRAZTHMRBAKLBSTABENUR L
FEHE A RTE - FELMELI<I0 ms -

P T I e s | g™ T, PR ST R ST T o e
36 37 38 30 40 41 42 43 44 45 46 47 48 4P 50 51 52 53 54 55 56 57 50 50 60

93 4+ 3 H

1.0e-3
NCEP 1965 qv Pentad Anomalles [100E-140E]

60N

e

3oN

ca

308

36 37 38 39 40 41 42 43 44 45 46 47 4B 4D 50 81 52 53 54 85 56 57 58 60 60

1.0e-3
" NCEP 1982 qv Pentad Anomalles [100E-140E]

2§ o

aoN

EQ

AR TARE 5

% 178 28

1.0e-3
ot NCEP 1972 qv Pentad Anomalies [100E-140E]

6 57 30 99 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

1.0e-3
NCEP 1987 qv Pentad Anomalles [100E-140E]

EQ

1.0e-3
[100E-140E]

303 TP da 99 40 41 42 43 44 45 46 47 48 49 S0 51 52 53 S4 85 86 57 58 S0 60

1.0e-3

NCEP 1997 qv Pentad Anomalies [100E-140E]
N = ;

L l |

18.0 24.0 30.0 36.0

64 6x107 7 ms™" o

42.0 48.0 54.0 60.0 66.0

B 6: 79k E o< Eg FFAFARRENBREAABEIEF - FHEKMN




93 #3 A FEH #&% # 178 #7 93 #+ 3 A AR TAMIL AT % 178 #7

NCEP 1965 qv Pentad Anomalles

L

1.0e-3
[140E-180]

1.0e-3
o NCEP 1972 qv Pentad Anomalles o [140E-180]

1.0e-3
NCEP 1973 qv Pentad Anomalles [100E-140E]
4 B A 1

‘.‘ m

1.0e-3
" NCEP 1970 qv Pentad Anomaliles [100E-140E]
¥ ‘ ] »” X

»

30N —|

a0s T =T L L I T T T ——r—p—=
Ms_rsl‘:‘n‘o‘1“gummo?mdﬂnnen52535455:85753““

ao0s

Y—_——— 308
36 37 38 30 40 471 42 43 44 45 46 47 48 49 50 51 52 53 54 55 86 57 58 50 60

1
soN soN

NCEP 1987 qv Pentad Anomalies o 40é:2g6:}

GON

1.0e-3
NCEP 1975 qv Pentad Anomalles [100E-140E]
T =

.

GON

son | - ) - ‘ y ETI

EQ

P \> £
5 y ! 308 1 T, |
s | 9 ! i | ¥ 40 41 42 43 a4 ‘o ay J
26 37 38 39 40 41 42 43 44 45 46 47 48 49 60 51 62 53 54 55 56 57 58 59 60 as o7 38 39 45 46 47 40 49 50 51 92 83 84 85 g0

=

¥
| IR e g P PN RS [N S X S Uk SRaT S SN R P RO (e SR X S
36 37 38 30 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 50 60

A &
36 37 38 30 40 41 42 43 44 45 46 47 48 49 50 51 52 53 B4 55 56 57 58 50 60

NCEP 1997 qv Pentad Anomalies
60N ¢ :

BON

1.0e-3

NCEP 1991 qv Pentad Anomalies [140E-180]
- =
‘ N

1.0e-3
[140E-180)

< 1.0e-3 1.0e-3
‘f::f" NCEP 1998 qv Pentad Anomalies [100E-140E] N NCEP 1999 qv Pentad Anomalles [100E-140E]

-

18.0 24.0 30.0 36.0 42.0 48.0 54.0 60.0 66.0

18.0 24.0 30.0 36.0 42.0 48.0 54.0 60.0 66.0

B 7 & 2B B B A R E 6 IR JE KSR B BT o (A 4R B
aaiialy 8 1 Tk EIE AMEAE SRR 8B AR LABTIET - BER
FeﬁftEZ%éXlO'sms" 5

22




93 #3 A FEH REH % 178 #A

1.0e-3
NCEP 1973 qv Pentad Anomaliles [140E-180]
\ ]

1.0e-3
NCEP 1970 qv Pentad Anomalies [140E-180]

NCEP 1975 qv Pentad Anomalies

LY

)

41 42 43 aa 45 46 47 48 49 50 51 52 53 54 65 56 57 58 59 60

l [ I [ T T S

18.0 24.0 30.0 36.0 42.0 48.0 54.0 60.0 66.0

30S = s

75 G ==Y e p o prp— ey
43 44 45 46 47 48 49 50 S1 uzmuuuu‘r&e“u

36 37 38 39 40

B O: REFWBEANEAEEHEARREYKE KA B TET - £/H4%
FZE 2 6x107 7 ms™ o

24



