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Abstract The strength of cold air acts as an intense signal of midlatitude air-sea interaction and represents a primary
feature indicating the difference from the counterpart at lower latitudes. Researchers have shown that East Asian
winter monsoon anomaly (WMA) leads to an abnormal mode of the tropical Pacific sea surface temperature (SST)
on a synchronous and subsequent basis, and the anomaly would persist beyond one season, so that it would obvious-
ly impose great influence on atmosphere circulations in the following season. As a result, based on the WMA, a
study of the relationship between the monsoon and SST has been the topic of great interest for a large number of me-
teorologists. East Asian winter monsoon and Pacific SST are innegligible factors for the rainy-season precipitation in
the Yangtze River and the Huaihe River valleys of China. And the monsoon exerts remarkable influence on the pre-
cipitation in a season-spaced way.

It has been shown that the SST effect links the monsoon with the season-spaced rainfall. Further researches
point out that the northwestern Pacific SSTA is particularly important to the Yangtze River and the Huaihe River
valleys rainfall, because of its proximity to the Asian mainland.

The SSTA of the western Pacific near-equatorial warm pool, Kuroshio and Oyashio currents produces different
impact on the rainfall in the studied basins, indicating that SSTA both in large and small mainland-close areas shows
its pronounced effect on the basin precipitation. Using simulation and statistic analysis, the authors investigate the
regional characteristics of East Asian WMA influencing the Northwestern (NW) Pacific SST. The WMA with its
effect on the NW Pacific SST has been addressed both statistically and via modeling.

Statistic analysis indicates that in years of intense WMA, up to the depth of 300 m, the NW Pacific SST exhib-

its remarkable variation on a regional basis, with its decrease thought the Kuroshio area in sharp contrast to the rise
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in the warm pool and Oyashio on both sides, and vice versa in years of weak WMA.

As demonstrated by further statistics and simulation, the regional variation depends largely on varying-degree
responses of the air and waters there to the WMA for its formation. Amplified winter monsoon brings plenty of dry,
cold air from the north, with the wind field exhibiting pronounced singularity. The Kuroshio area is covered by the
anomalies of stronger northerly wind and an anomalous intense anticyclonic circulation shows up in the middle of the
North Pacific, with its impacts reaching as far as the western equatorial Pacific.

No doubt, the anomaly of the wind field is the cause of the abnormality of oceanic currents. As a result, an ex-
traordinary anticyclonic oceanic current occurs in the eastern part of the Kuroshio and a weaker (stronger) counter-
part in the southern part of the warm pool (the west of the North Pacific), with the characteristics of the oceanic
currents in rough correspondence to those of low-level wind fields.

On the basis of WMA-caused anomalous features of the atmospheric and oceanic fields, it is showed that during
the strong monsoon the dry, cold air and northerly abnormal winds give rise to the great intensification of sea — air
heat fluxes. leading to the drop of Kuroshio SST due to excessive loss of heat, and remarkable temperature decrease
also can be found in the deep levels in virtue of convergent sinking of cooled surface water. As revealed by research-
ers, in years of strong winter monsoon there occurs apparent rise in sea water temperature in the equatorial warm
pool due dominantly to the winter monsoon-caused abnormal cyclonic oceanic currents that lead to convergent sinking
of water for warming. This study has reached the same conclusion. But the sea water warming in the north of the
warm pool is due to other reasons, where sea-air heat flux reduces on account of moist, warm flows of the south-
western part of the cyclone wherein sea-air flux is diminished, other being the cause of reduction of latent heat from
condensation resulting in weakened heat loss from water in this region, which is supported by observations.

Also, under the effect of warmer airflow in the northeastern part of the cyclone, the sea - air heat fluxes are
markedly decreased over the Oyashio and under the impacts of divergent extraordinary cyclonic oceanic currents,
low-latitude warm water goes poleward, which serves as an noteworthy factor for water warming. Besides, the con-
vergent sinking of warm water in the western boundary layer is the most important cause of the warming in the deep
levels of Oyashio area.

In summary, due to the difference in the anomaly of air-sea heat fluxes and sea current which result from the
WMA, opposite SST variation is found in the Kuroshio vs the NW Pacific and Oyashio. Because SST acts as a link
between winter monsoon and season-lagged SST, the present study is of significance to in-depth study of the WMA
effect on summer rainfall over the Yangtze River and the Huaihe River valleys in China.

Key words abnormal winter monsoon, the nothwestern Pacific temperature, regional characters

WA BT

515

H EL %&b

o SRR HG B0 S T SR il S RE

FFE M A AR W 2= RUX s 2R IF 2 XA S 7 2 T
HREARFRA PP R ENER AL R R A i
AR AT T B A XA e BRIR R A AL P Y
FEANE R NPEH AU, R A, B
WO AR T L KRINAEICE R T HA TR
JEFERA T RAG R FA R R SE

PR SFARIE G T I A R AR . R4
& AR EI B RS AR R AL R ¥ SRBRIEPS
KF . FURHIZ . RILAF NGRS FEE .
1177 4 & PR LU RGP L AR A 0 XU s » O
WG S/ . RS RN IBOE BE— 4
4. AERMBMARMBRAN . BACEE Ffi 4

GG R A ER AR AR B AR . . BRI
S S PR T L A 5 2 A W Y UM R S
S [ B gR e ] . KR B R
e RN AL . &7 R S35 RE % 98 3l 1 i
FEAIRRRL SR . T AR S B AL S BOLERR K
PERARL AL . TR . XK SE IR — 2 4 1
SAHBEAR ISR A5 AERAT I T SR R L
(SST) K s A A 245 J3E W ) = B v 2 Y
B, “HEEAN . B BTN AR
oM 25, RRIILOR 4 B i <A A
WFTE RS ARA TN . B RL, &Z R  2 JE
TR B B2 TR BE S P 2 52 ¥ SO B AR A T 5 5
M XBG R T REFHF MR, FEARE



24 ZRIESAR o &7 USR0S DY AU Y- L2 1) ) DX P R

No. 2 QIN Zheng-Kun et al. Influence of abnormal East Asian winter monsoon on the Northwestern . .. 259

ARG, sl i 22 XU (55) S 8 5 ke I W iR
T FP AR RO 2K IR A IR S8 1E (O S, oA
ZEUI E 4 EL Nino(La Nina) F44, BHIAS [)
AT T IEARMM A ZE 1. BRI mat gt
TIPSt S 3 4 2 RVAE BT %l o7 ) [ 400 4 2 3L S
JEIR AP YA T 205 T8 1 RSP T A 1 2 R v X i
W%, YN A 2 E AR RS . PRI Y S T i
RURFLE ) B ROBEAS 2R 1R Y, B X 5 B IR
FEARZI . X IEI T B R AR 51
RO FR A

TR A TR K A B R 2 i g TR A BT DAE—
R AR ARG RS XRZNT T R4Z
KB AH S AR H B, SRTT, DAEEXT I E 2
)56 R BT 24 P EA R S IR R,
B A AR OCC RIS . X T X I Ay
AEFT 25 O R IE B Py BRI B 7 40

TR BB IT I e R K B AR T
I e Sl = Wy N < R il RO P 1 o~ W AN 5
AT ENER: 2PN i i S a1 SR O (i N 2
TR S8 1 DI A1 AR T 61 38 K 1) 5 i A,
JERAEWSE . FAE 1950 4, B &Y g i it
AR EE S R E K R OC R R, F48 A [R) A% v L
Sy A Xt I P E TR RN R R . b E R B K
SYIBRIFIE T I0 L KRG 200 M ik SR A 2 T
SR (SSTA) HFR BT KR . R E
IBIFFEIE— 248 AR PE DX, S ) DX A Vg i
S AR AR TR U VLI X IR K 7 A 2
SENR, VLUEPF AR A H SR X S 2 30 7 R
SRR AT . T K e ST B 2T 0 A b S
HE R DRI DA 3 B b v o) R D o2 7K P R i [
ORI AR . BREUEE S DO PG A6 K7 il
T S T e A AT B i e ARG 1 s e 3R
R A3 RIS R, TG [ 9 s iy 390 P b ok
SR BT 0 A 1) SEASTE A A B B[R] Y
A T EL P b T ST 3 X A A 5 L R
(=78 W RAFE AR 22 fL . XS 7
3 U B8 30 SRR A e 8 2058 /0N R g i S5 % 3 I e
TKEENR s LR B A5 P4 U /N RUBE v il 5
RN M E . UL, FEGETT AT B AL Y
Fefith b ASGHE oy XIS 75 A 5T 4 Z= AE P L
P e SR B P S R 1| A e el O (Y E PN K B
BL s X6 T RE— 2P RN T i AR W4 22 R o

R L /NI I S W IR A A B
TMRTACH W E A —E M s ab . dwRexs 3k E
IR AR AR — B Bl . A SCHIBFEEE SR AR A2
A O B R S SR |y N e B A R B et P 1
AN I I R
2 ZFXREXERIMWE N5 H
2.1 FERENS

A IR, KAFRHE B NCEP/NCAR 42
MY 1949 48 1 A 3] 1999 4F 12 A 145041 H ¥ 2416
PRy AR . e im X AAGE g OB
TP AR » DL NOAA $2HE A 1) 40K e 48
(2. 5°X2. 5° M%) . Geit T AR POEHE NOAA
PEftrY 1854 4F 1 A 3] 2002 4 11 A K EA 1 H
XA FIRE TR (20 X 2P WA . BCH A 1949 4F
1L A3 1999 48 12 H . BUE S Hrd B IR 556t
K B Levitus(1998) S fi H V-S4 EE FER
2.2 Wi

h TR S, ASCHERIEHORRIEA 2
JRUA 5 55 3k BB I 4 2 IRV 5130 12 2 el 58
HZO P, Stine SN BT R (| D,
FERRHR AT E R T 1. 0 MIFRIE N R HGER . 552K
AR 9 AE, 430k . SRACZRINUAR 1956, 1961, 1962,
1966, 1967, 1973, 1976, 1980, 1983 4F; 554 Z=X|
4F 1951, 1953, 1968, 1972, 1978, 1987, 1988,
1989, 1991 4, &7 SN MAE 12 H ., KA 1, 2
LIRS

ER I N o RS it |y N e S 3 Y 17
[ AZ A O, 3X B 35 o3 BT 14 07 V8 R A B 4 2
JRUSS R SR AR R 55 AR Y AU RO PR IR 1 AR s Ol .
TEHE i, FAZERGRES 5540 M 2 EA R T
WA SR B BL CRTRD

FEAC K P8 0 X A7 7 = A~ HoAA B3 R AR A it
X, BIPGACF- B X . PR X RSB X, ik
WFFE AT AR B, 3 = A1 DX I S5 4 2 0 3 [ T
WIREK = B R R X B R BT X
(10°N~60°N, 100°E~180°E), [ 2 2w, 5542
IAF % X Sl i 200 B P 2208, AR AT DA E B
oy A XU R AR P A6 RO 1 U ™ A B L A AR
1k, 1 HLAEfb B A S 0 XS P R AR, & B KU
A PR RN TR [T DXV I P A AT, AL X 1) AR
AT R E] 180°E, X I 7 75 98 A~ P ) e HLak i



X AR 30 %
260 Chinese Journal of Atmospheric Sciences Vol. 30
25
2.0
L 15
N \I I\ 1
S 1115 | W1 I el |
Al
% 1o
X .15
W -2.0
2.5
=0 1950 1955 1960 1965 1970 1975 1980 1985 1990
Fh Year
Bl 1 1949~1994 4FE R WA Z NI ¥
Fig. 1 The index of East Asian winter monsoon from 1949 to 1994
60°N SRR Z TR TR A R FAR A L 28R T
PRI W] P SRS e . AR S | T
o DA DL R S R A PR E R TR
FHER SR B N BT AAMES JE . R i A8 fe
UE g TR il S 0 A Y 2 PR i G B A A
Ll O R A ZE XTSI R A T K AR AE A L
Lee e A2 I .
"™ K75, A Bl BT th A% It 0 5 1
KA, KRR KR AL T T8 28 U
-~ SRS 2 25 T B i it R Uty R 1 3 i
Wi o DRI s BT 2% 2 R T AR )2 M 0 IO 3% DA
L WIS I X AT R 1. 3%

100°E 120E  140°E 160°E  180°
2 . AR ZEME GR—5) (7. C, AR XE
T 0.05 WIEEERTD
Fig. 2 Difference of sea surface temperature (SST) between

strong and weak winter monsoon years (strong—weak) (units:

°C, the shaded areas: >>0. 05 confidence)

DX F2 BRI R DXt B3 T A H A AR 1Y
SIS RIS AL BRI . A HE e T P R I b
AR DR Kb i 2 DX ) T g . RSP
AR B+ — 7SR oA T HOX =R X
AR R > X I T 0. 05 fE A . X HERA
Y DI RAAE I A ) PN E A BEAIL ) e — B
FERYIEEL, [, RUR 220065 05 WA it — 28 B4R
.

3 XIEBEAFHER A T
VK A 0 4 0 B T M A A

B, B e, BIATE XU 5 R TR
IRACH AR L . [RIRE S M E a2 XU xR0 &
AU R T B . PRI A S R A7
ot (& 3) . BRI R EOAIE.

HIPE 3l LIS E A 42 X7 S AR 5 2 1Y
SR L A B R S S R A AR IR B R,
f14 57 DX IR A PRI AN i i v X, ELAROR IR
DI, BIAC 2 X0 5 IF o S 1 3 [ o v T 3R Uk
A TR AR ST AR, X RO
TR NI 5 225 A I AR T A B, LTy
VoS BT o SR ESOAR M R X ) L 2 i 2
AR i T AR A B S . TR 22 3
[ s 7 PRGSO AR IR PRI 3 ) Ay o S
PR T R A T R SRR R
S KRR Sy 3 S WO T R G A F
A IERF AR WA D 5 IR AR A EL
(BT RS i ) EE N



24 ZRAEINAT . 2T R X YU AT Tl 52 ) 1) DXk e i

No. 2 QIN Zheng-Kun et al. Influence of abnormal East Asian winter monsoon on the Northwestern . .. 261

60°N

50°N

40°N

30°N

50°N

40°N

30°N

20°N

50°N

40°N

30°N

20°N

10°N1 Y
100°E 120°E 140°E 160°E

3 A& iR AGE RS UM T GR—55) (BN W/m?,
B X3 aL T 0. 05 MfE R ED) : () B3 (DW#: (O KK
LEEy

Fig. 3 The composite difference of heat flux on the sea surface
in winter (strong—weak) (units; W/m?, the shaded areas: >
0. 05 confidence): (a) sensible heat; (b) latent heat; (c) long-

wave radiation

CILEE P Sk R A R e VA DR (T S
T ANV PP i b X 5 B AR B i e fb . o
ZZE AR AR X = Fh Pom AR U8 i E
AR IXE AT 0. 05 YfE FEAG N, PR
WAL TR 2 AR AR AR D XK T
IRER B Il AR 22 5. PRt 5
2 F P A it it A 2 DR 5 T Tk Y B G A T
19 (EUE B 9 2 T 5k B2 LG PR IX 55 . & F XLt
A ERLIRE I AR MY o RSP v e S
KAL) BEAS A i o8 55 2 AR K37 5 B R
CElme) T A s AR 26 BEAU P AE R R I A T
— AR A REPE S W . R A AL =R
TP i T2 2 e B, . R BERZ IR 140°E LA
PRI, M2 X T 52 21 U AR AL i
TR TRA WA BT TR ZE R, K
ACRIRIE/IN . TR T . RIS i Uk
S IRIAE R LRV AE R et DAL T i B
P AU S R . Al R T R T IR R (A
M 1t DX AU B R 22 W) T S R . {H
Jes 1 T DX R 22 A BN, i AR U
B R Z R I

XL, 1 S IR 1) 588 P oA R AR 2 X
A ERS . [ 4 45 i | 554 2 AR 0] SMK B
SYEIZE(E AT . (£ 107N 3] 20°S Z Ja], 150°E LAY
MBI B B SR X, R 23 AL T 107N AN
10°S, R HA U [ o e S AR 52 AR 3t [X DAy 0 1) %
WX TAET50 E AR s DX 5 5t ) TE A 1X . B
PRSP BBt A XI55 T U W % T IX % A T
PRI . 25 R S INBUE S I R — L

60°N-_\"‘/ T {

45°N;
30°N7

15°N] =

EQT <X
~15

155’{\

(G_”im\ T\

I05F 1206 135°E 150°E 165°E 180° 165°W
B4 i, 5547 XAFE OLR 228 Gt —55) CGRA: W/m?)

Fig. 4 Differential of OLR between strong and weak winter

monsoon years (strong—weak) (units: W/m?)



P

Chinese Journal of Atmospheric Sciences

262

30 %
Vol. 30

W% A i ALk, Pl 5 Y
O 12 A BIRAE 2 A7 78 e300 5 0 55 1 i e
Xt 2 B AAGE R R SE TR AR L, R AAE
SR BRI EH Z —. NFERIEES
PG 2 1) AH DG P (I R T LU Y S AH DG R 4
A B 5 A A M AL DX 2 A, T ELAH DGR
Behy s JUHOE SRR CE I X, A S XA G R
AR LAk E] 0. 6 DAk

MR, i FEIRE KRR R E 2R,
ASCASGE 2o 78 AR St P 78 TR A TR T T S T
JE R AR AN . VK B S A e ORI
5 [ 14 7K P 1 A o S et R TR R AR AR 1 — A
BRAMPIHE A7 U RGH 5 77 A2 10 58 U
I 8 SR IS 7 A — 2 B, 30K
LR E R AR ORI . R RIZ T R
TRIZ RO o« HR Xy T8 BRI R A A e — 2 BN
A IR T HARN BT S I R AR A
M) 5 33 BRI BB B0 1)y vl A 7 ik — 2 5

4 ZERZMABESS

4.1 #w=RXEN
SCHR A B AR 28 2 POM (Princeton Ocean
Model, i R 2z =0 . Iz T E N

60°N

SNz M N TR S, IR IO T 3R A Y
Jrhe=eol RaCaR EOR T 0 AR AR, R KRR B R
i I H AR bR, KPR IE sS il 2 A bR, R A
“Arakawa C” 2250 #% 2. 7K B[] 22 43 4% =X 1B
X, MR R, B A hRE, AT
AU, R T NAME R ] A B AR . B
RATRet & #Agh Jy s m B+, Jf H A ik Mellor-
Yamada 2. 5 B i ds P R A Ok S IR BTR
HERB BT 2% ok 22].,

PRI A DA T B 36 ) R A — AN AR Y
WA, i IR AT 2 kb 7, 2
BEINY K PRAR SR | Ve G i 9 1158 R S S
OB . LA RIS AL B . O (A X A
535 FH b B I 1) K B R

SRR AN S W SER RS A R A N e
PER I Rossby I % 21 74 i1 A0 B WA 2, 4885
FHE X IR (20°S~60°N, 110°E~290°E), ik
SRR 1.0° X1 0%, HEE I _B4r R 20 )2, BeRIR
JERCA 1000 m, N AMEEET [E] 254 43 5 R 120 s Fl
3600 s, WIRAMH RS, B u=v=w=0, %K.
PO R bl s b Bk 60°N, Sk 3R 2 fili
ZRMALE, B, ATERA R & ik ok
F5 fEr AL . SR NCEP 47 B0 it 75

(@
50°N+

40°N

30°N

20°N{
10°N1
EQ{~

10°84 ~
20°S

140°E 160°E 180°

60°N

160°W 140°W

120°W 100°W 80°W

50°N
40°N

~

30°N

200N |~
10°N 1
EQ1
10081~
20°S 5

120°E 140°E 160°E 180° 160°W 140°W 120°W 100°W 80°W

5 ORI ANRAUY 2 2R S P CRRL: O () W5 (b) #5840
Fig. 5 The observed (a) and simulated (b) mean SST for February (units: ‘C )



2 1y FESG . 4 F RS H XTI IE AT PRI S P

No. 2 QIN Zheng-Kun et al. Influence of abnormal East Asian winter monsoon on the Northwestern . .. 263

SRIA . JFI RS AL R F Mellor™ 25 1 i 58
VNPT LN
4.2 RIEEIT

M TR FZE AT AT, 2R RS 5 A 45 X
Pl AN ], PRI BUE S B H ) 3252 B
AN G S 5 DL S 2R XS R e 52 i it
s DLt —20 B XS M R AR A TR L . o T B
FERTE, Bt TR AR

(D #whls B L2 12 R vE
BHERWIME, Jefed & MRSy, R Ea T
U3 10 a, BRI G . FIMAZAETHM 1,
2 AR H#oraie ., #5360 d J5, i
J& 30 d XSS R . TR i = R KRR R 2R 0%
b, T ELE A N IR R S AN R g R T
HBEEE AT, FERd 2R,

(2) Sies T B DL RIS iy i A5 B A
WG . PG (55) 2= KU Y XU A g s ae
TESEH W 5 2 Pl R IR FEERT . B4 60 d
J& s T 30 d BSEY R AR E .

(3 FEREm I BERAEARS G, A
5 (59) 2 RUAE I S0 XU . 07 aa0 fR e 45 1 A
SEEE, AESEIIRIAERT . B 60 d, 0 #r
Ba 30 d FER R

(4) S I B E AR i 7 i Bl |
I 555 25 KUAE 9 5 0 A aan i, KU 1
Fies A S EAE AU 5 iy #1306
T B 60 d, AR TS 30 d BT-34 45
4.3 HEMERSWH
4.3.1 FEHRIBLE RS

oAt 2 H 2248 24y i 2 R B (0 O I (] 5a)
EEUE (B Sb), a LUE H B E AR T T A4S
JEAFHE 2 A By 2RI B 1 KRB A . R R
MEA AT, (ISR £ 2R AT m A 1L, i
T A (E A R B I AR B, Y030 e i o
JCIb I, AR IE K R OO AR A PG P IX
MR AT Ik 28°C LA o IR BE S (A AE TP 26 B WV E A
A o AU AR b BRI A 30 3 B R L AP S
S R E
4.3.2 FFIRILE RS

T A A R R 5 L 55 2 KA
FZEI A, HE— 250 745 X SST S B Bl
R AT KUMPE T . T E B DN i

60°N
()

50°N
40°N 1
30°N+

20°N 1,

10°N /. 3 el

110°E 120°E 130°E 140°E 150°E 160°E 170°E 180°
60°N ——

b A = f/,f" ({
® (gf'\f{,«//“/ ‘\ /J,,\’f

50°N

40°N 1
30°N+

20°N 1t

TON] St : = :
110°E 120°E 130°E 140°E 150°E 160°E 170°E 180°

6 SR IER AR 22 GR— 5D A CGRAL: O ()
R T (b 356 11; (o 11

Fig. 6 distribution of SST difference (strong—weak) in the ab-
normal simulation (units: °C): (a) Experiment I; (b) Experi-

ment II; (¢) Experiment III

SRR RIS 30 d M85 R, IIAZ=2 Ay
P21

B 6 73531 2 = A S B 19 98 3 i 25 20 A 4
Ao 5 1E 6 MRS Gt b s W DLy
A 2) B0 — 80 e rp SR -5 3 [ v XA i



P 30 &

264 Chinese Journal of Atmospheric Sciences

Vol. 30

B —E0 T B B 1 P T R Tt B A 2
(83t ) 1 B — S5 BT S I FRR IR T
FAREAEE S, AR TL(E 6b) ., S g i 3l
TR R SR X R AR XL
MIESEH . DAL T 45°N. HASARAR A T K MR
P B AL T SRR il DX 7l R B
BRSO B S B X BRI AR IR A X AE
i BT VY 1 S AR RS A s+ (ELR A )
AT X RN TR Y . X AN R T R iR Y
FEJFEH K5 TTCE 60) 125 R, R X 2
A 8 A AR T o [ 7 3 0 DX 3 2 e b -t 40 1 3
THERMBE . HREE S5 iy —20 (H
5 H A DUZR PR IR BE B 2 i WL T EL 2R i
B O ALT 50°NL HiER TCAT 6a) AAE: T1CE
6b) i AL .

il LA 6a~c RTRIE HY . SR X TR IR Y
AR TR 52 B G R Y 2 [ I B 1Y
AR ARSI b b 78 153 90 W A DX IR St A7 A S
111357 1 A2 XU XU, 7 5 S5V P B 300 5 T 5 S 1
TR R A A 32 2 H A 25 ) X I e 3R H A LA
ARASETIS PRI S AL . ANHET 7R S5 0 DXt 3 5
P S I AR 54T KA LK
551 K M EINGE TR AR MR KA
H A AR B T -5 PR S DT 5 | B A /K 5 il o

VA_E S IR IR ) A BE R AT HE A, 028 WA
T A DA A T RN (. A
P W T A TR R R R SRR i
WL IR AT DR PERCIR AL, BT AR ST 2R

60°N

5 A S A TR A8 A R i A, TR )R
Uk FE (R AR AR AN AT D

W2 EE R R 5w e Ery. o
DAk B Segh th SR i 0 e U

R T Ass ., §94ERAER R 22 EmE 7,
FRAZE I 5 | S I i i F2 2 IR S b R
T 9RA TR AR R AR TR 70 WA U35 (B A
PR DX AR BT B R S T s b
R IE VRTINS I HLAE PR A B OB R T —4>
AEXT A8 55 B RSB 5 0 21 10 DX 1) 2R i #4001 R
TRGRIIENE R . Wk 1A 55 i (A
W) 55 TR O EEACAHR] . 56 TITCEETRE) W oK Rl
TE A B i = .

T TR 36 Aok R R A A 1 ) T R SR A3 BT R
RS . R T TR B ARER = AN X A TR
BEGR FEAS AR, X HLH 170°E VRTE R T B - 4
FEHITEL,

Bl 8 J& = A igm iy 170°E (19 28 [ i B 71
Bl 5 I& 8a)Hr, M 8°S 2| 20°N Z [ fAHE—1~
Wi Y HEIR IX o RIREE AT 3K 350 m, i K54
A5 0. 6°C, i F7KF 150 m fifiE; 7 20°N F]37°N
ZIH I —B R E X, MERM S ER T —
MK, e KSR Ak 0. 4°C, S RE R E d
AR E] 300 m PATR . 5 IT(E] 8b) IR 2R E 5
5 TE 8a) AL, iz it DX BR )22 B3t B3 1
KIVTESH s EOR RIS X 2 18 AR BB U A 1)
s (B 6b), (H IR Z B 10 58 78 R B R 41
AR —E, mAER I TILCE 8o i) 1 1 H

50°N
40°N
30°N
e b7
10°N
EQ{

10°8]

20°S

P70 3R Dok, 553 AR IR 28 1 IR — 55D

160°W  140°W  120°W  100°W  80°W
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