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Forward to Volume 1

The TOGA programme made considerable progress in the understanding and model-
ling of oceanic and coupled processes in the tropics. One of the major reasons for this was the
progress in analyzing and distributing a surface wind product. This volume is the first in a
three part series covering the three tropical oceans. Acquiring data was but one part of the
TOGA programme: creating, documenting, cataloguing and distributing the data are equally
important. I thank the authors Jacques Servain, James Stricherz, and David Legler for their
work in analyzing the surface wind fields for the Atlantic and creating this nice record of the

mean wind field and its variations over the TOGA period.

As any ocean modeller knows only too well, the performance of a numerical models is a
strong function of the forcing fields, particularly the wind field. The analyses for all the tropical
oceans performed by David Legler, Jacques Servain, and James Stricherz will provide an excel-
lent record of the TOGA programme in providing forcing fields for ocean modellers. They will
provide a nice complement to the forcing fields being developed from the atmospheric reanaly-
ses currently underway at NCEP and at ECMWEF. Only by using these fields to force ocean

models and by intercomparing results will progress be made in both improving models and the

forcing fields.

The authors would welcome any feedback on your perceived strengths or weaknesses of
the fields. Although TOGA has now ended, it is a pleasure to see projects begun under TOGA
coming to fruition. As the last Chairman of the International TOGA Scientific Steering Group,

I would like to thank the authors for the valuable contribution they have made. I hope you will

enjoy studying these atlases.

David Anderson
June 1996
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Introduction

One of the legacies of the Tropical Ocean Global Atmosphere (TOGA) program
are the specialized tropical wind datasets which have become the preferred forc-
ing fields for tropical ocean modelling applications. As part of this legacy, we
present this second (in a series of three) atlas portraying the monthly mean wind
fields from the tropical Pacific for the TOGA period.

In Volume 1 of this set, the tropical Atlantic wind analyses from J. Servain (ORS-
TOM, Brest) were presented (Servain et al., 1996). This atlas, Volume II, focuses on
the tropical Pacific wind products from Florida State University, while Volume III
will present Florida State University wind products from the Indian Ocean.

Volume II is an extension of previous atlases covering the years prior to TOGA
(Legler and O'Brien, 1985; Stricherz et. al., 1992). Additionally, a historical per-
spective can be found in these prior publications.

Analysis Procedure

All available in-situ data (includes merchant ships, buoys, and other marine
observing stations) number about 165,000 for any given month for the entire
world. To remoye spurious wind reports, if any individual report of wind speed
exceeds 40 m s7, the report is deleted.

The individual wind vector data in the tropical Pacific region, 30°N to 30°S, 120°E
to 70°W, typically 25,000 observations monthly, are first converted to pseudo-
stress. A pseudo-stress vector is defined as the wind co 2ponents multiplied by
the wind magnitude, and a pseudo-stress vector of 60 m“s corresponds toa
wind stress of 1 dyne cm™ assuming a drag coefficient of 1.4 x 10 and an air den-

51ty0f12kgm

These pseudo-stress vector components are then binned into 10° longitude by 2°
latitude rectangles. In each rectangle with more than two observations, statistical
theory is used to eliminate “bad” observations. For each rectangle with greater
than two observations but less than 11, the lowest and the highest component val-
ues are ignored. For locations with greater than 10 reports, the top and bottom
10% are removed for each stress component.

New averages are then computed and a three-standard-deviation test is used to
eliminate any remaining outliers. The resulting scalar fields are then subjectively
analyzed and checked by trained meteorologists. After digitizing, the resulting 2°
by 2° grid is given a final examination and checked for errors.

Near-Real-Time Analyses

Monthly fields are processed in near-real-time. At the end of each month we



receive from National Center for Environmental Prediction’s (NCEP) Climate
Analysis Center (CAC) the global marine surface observations that were received
over the global telecommunications system (GTS) during that month. Additional
wind reports, for example island stations, are used to verify these quick look
results. These winds are analyzed as previously discussed. The resulting maps of
pseudo-stress are widely distributed (WMO, CAC/CDBs, IGOSS, etc.). These so-
called “quick look” products are available directly from FSU via WWW and ftp
services.

Fields of the anomaly from the 23 year (1961-1983) mean month are also produced
This data were used at Florida State University to drive a numerical model (see
Busalacchi and O'Brien (1980), Busalacchi and O'Brien (1981)) producing esti-
mates of the upper ocean currents in the tropical Pacific. It is also used in predict-
ing the occurrence of ENSO events (e.g., Inoue and O’Brien (1984); Inoue and
O’Brien (1986)).

Each spring, a more complete set of marine reports is obtained from the National
Climatic Data Center for the previous year. This set contains data already received
via the GTS and supplemental reports that were received late. The increase in the
number of observations in the tropical Pacific regions is about 10-25%. The analy-
sis procedure is the same for this more complete data set, and the results consti-
tute the "research quality" product. These, too are available directly from FSU.

Atlas Description

Maps produced for this atlas are derived from the re-analyzed "research quality"
FSU tropical Pacific products (based on COADS data). The pseudo-stresses are
computed from:

T =T,i+T,j
L=t Wl (1)
Ty=v V1

where T is the pseudo-stress vector, | V| is the magnitude of the horizontal wind
speed defined by V=ui+vj, | V2| = u®>+v? and T, T, are the pseudo-stress compo-
nents.

Explanation of Maps
a. Climatology charts
These charts are the overall annual, annual anomaly, and monthly mean pseudo-

stress vectors, curl of the stress vectors, and the divergence of the wind from the
1966-1994 and the 1985-1994 subjective analysis data over the tropical Pacific on a



2° latitude-longitude grid. The contour intervals are the same for each type of
map. The vectors were drawn at eve 4° in latltude and longitude for conve-
nience. The countour interval is 20 m? s, and 5 m? 52 for annual anomaly fields.

Contoured plots of the mean yearly wind stress curl were derived from 2° stress
data. The magnitude of the stress curl is given by

{=keVxT (2)

7= e Ve
Tx = pacdulvl
Ty = pacdvlvl

where 1, 1,, and Ty are the stress vector and components, respectively, p, is the air
density, Cq is the drag coefficient computed by the Large and Pond (1982)
method. The variation in the meridional separation was taken into account in
these calculations. A single pass of a 1-2-1 smoother was apphed in both the N-S
and E-W directions. The contour interval is 2 x 10® Nm™

The mean yearly wind divergence are calculated from the pseudo-stress compo-
nents (see (1)):

w=T, (T, 2+ T, )/
v=To(Ty +T2)1/4 (3)

Where T, and T, are the pseudo-stress components. The divergence of the wind is
then given by:

&Jf 5vl

VeV=
Ox 5x

The derivatives where computed monthly, and then averaged. Smoothing wes
applied by the same method used for the curl. The contour interval is 2 x 1057

b. Monthly charts
These charts are the monthly pseudo-stresses for all 120 months: January 1985

through December 1994. The original analysis results are available on a 2° grid,
but are plotted on a 4° grid. The contour interval is 20 mZ g2,



The monthly pseudo-stress anomalies are deviations from the mean calendar
month for the period 1985-1994, and 1966-1994. The contour interval is 10 m? s™2.

The monthly wind stress curl is computed from (2), with the same smoothing
applied as in the case of the yearly wind stress curl plots. The contour interval is
2x 108 Nm?3.

Data Availability

The products described are available to anyone who desires them. Monthly
pseudo-stress analyses are available on magnetic media for the period 1966 to the
present month. The pseudo-stress fields are also available via anonymous ftp at
<url:ftp://coaps.fsu.edu/pub/wind/pac/> and via the World Wide Web at
<urlhttp:/ /www.coaps.fsu.edu/fsuwinds/>. For additional information please
contact us.

Internet: winds@coaps.fsu.edu
Telephone: (904) 644-4581
FAX: (904) 644-4841

Mail:

Center for Ocean-Atmosphere Prediction Studies
The Florida State University

Tallahassee, FL 32306-3041

USA.
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Yearly Mean Pseudo-stress (M® S™) 1985
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Yearly Mean Pseudo-stress (M* 5) 1986
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Yearly Mean Pseudo-stress (M* S™) 1987
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Yearly Mean Pseudo-stress (M® S™) 1989
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Yearly Mean Pseudo-stress (M* S™) 1990
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Yearly Mean Pseudo-stress (M® S™°) 1991
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Yearly Mean Pseudo-—stress (M* S7) 1992
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Yearly Mean Pseudo-stress (M* S) 1993
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Yearly Mean Pseudo—stress (M® S) 1994
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Mean Pseudo-stress (M* S) January 1966-1994
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Mean Pseudo-stress (M® S®) March 1966-1994
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Mean Pseudo-—stress (M* S) March 1985-1994
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Mean Pseudo-stress (M® S™) April 1985-1994
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Mean Pseudo-stress (M® S) May 1966-1994
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Mean Pseudo—stress (M* S7¥) May 1985-1994
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Mean Pseudo-stress (M? S*) June 1966—1994

30N
20N

10N . ; | e
0
x 'ﬁ\'\ R R R A g
EQ G [~ = e e S S N LN W
4 » - e e A — — — — e "\'\\ 3

]_OS: s \\‘&'\m&.s—.f—.ﬂh e e e e e e e N N
205~ A N \\'\\&kkaf-:—s—‘lﬂwl\

- . R ARE——™—kt R K K K K AR F F v v N m———e s g won o WK K} %
305 25 M S” T YA T L PP AT Yy e

a
¥

120E

135E

150E  165E 180 165W  150W  135W  120W  105W 90w 7HW

30N
20N

10N

EQ Ei

108

208
308

120E

135E

150E 165E 180 165W  150W  135W  120W  105W o0ow 75W

Mean Wind Divergence (x10° s™) June 1966—1994

30N [7
0
20N

10N

EQ
108

208
305

N e

1 L 1

120E

Clim-11

135E

150E  165E 180 165W  150W  135W  120W 105W 0w ToW



30N
20N

10N
EQ
108

205
308

120E  135E 150K 165E 180 1656W 150W  135W 120W 105W 90w

30N
20N

10N
EQ
10S

208
305

30N
20N

10N
EQ
108

203
30S

Mean Pseudo-stress (M® S™) June 1985-1994

1
- = — — L ™~
- o = — e e T L 5\ L
Rl P N N R (—.s—,(—u—_v_ﬁc_&&ﬁ_,v-__v-_;-__&__v-__ﬁ\k\\\ '\

'\v\n\“Qc\_ T o S e o S N
N B Tt e et o I NN S By
\\k'&ok\\\\'\\v\s\xnnh@e—h e e L
[ LELI P MM - s R
VA s s ER T ey 4 s ea e saye N

25 M’ S ¥

Mean Wind Stress Curl (x10° N M™) June 1985-1994

120E 135E 150E 165E 180 165W 150W  135W 120W  105W aow 75W

Mean Wind Divergence (x107° s™) June 1985-1994

S 3B SD

1 1 L

120E 135E  150E 165k 180 165W 150W  135W 120W  105W 90w TOW

Clim—-12



Mean Pseudo-stress (M* S™®) July 1966-1994
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Mean Pseudo—stress (M* S7) July 1985-1994
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Mean Pseudo-stress (M* S™) August 1966-1994
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Mean Pseudo-stress (M® S*) September 1966-1994
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Mean Pseudo-stress (M® S™) October 1966-1994
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Mean Pseudo-stress (M® S*) October 1985-1994

10N

30N, S g e P e e e e A A A IR
e . a a el il w Lot el o _._'_-‘0—*@%}‘6 P
20N 3 — s Ut e e T g Al
e 46’-&—’4” e e e e Cs -

- R R T

EQ ¢

PR
% SRR R T
- > E [ [ = — S ——— . R R
= h R _x _;/,_Z_kkew PSSP PAP S S S
los_;—-" 4 - 2%&;&‘-—.&««4—(— —

205~ A
S KRR OR R R R RO R P s T S S N 1
30| 25 M S L« T N L R H_
120E 135E 150E 165E 180 165W  150W 135W 120W 105W 90w 75W
Mean Wind Stress Curl (x10® N M™) October 1985-1994
30N[7 -

20N

10N

e ) \\\

EQ
108

208

30S ‘ ;
120E 135E 150E 165E 180 165W  150W 135W 120W 105W 90w 75W
Mean Wind Divergence (x107° s™') October 1985-1994
30N

20N

10N

108

208
305

0 e TR
it R
< fq'> %

Loy

120E

135E  150E  165E 180 185W 150W 135W 120W  105W 90w 75W

Clim—-20



Mean Pseudo-—stress (M® S®) November 1966-1994
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Mean Pseudo—stress (M® S®) December 1966-—1994
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Mean Pseudo-stress (M® S) December 1985-1994

30N
20N

10N

EQ

5 ¥
’\cﬂ\g‘ %
ey 5
108 '\
e e = ®,
208 @% NN
) - e P PR S N - A P LY Q/T\
308 25 M Sl ’4—‘@1——#_|&_F?Q—5\V—-I LR R R e R e 4 e e ep — AP S N N R R L

120E 135E 150E 165E 180 165W 150W 135W 120W  105W 90w 75W

Mean Wind Stress Curl (x10™® N M™) December 1985-1994

30N
20N

10N

EQ
10S

205

308
120E 135E 150E  165E 180 165W 150W 135W 120W  10oW 90w 7OW

Mean Wind Divergence (x107° s™') December 1985-1994

30N/ - - -
Qe e Tenogd =

105

208

308 :
120E 135E 150E 165k 180 165W 150W  135W 120W  105W 90w 7HW

Clim—-24



1985-94
Monthly Fields



Monthly Mean Pseudo-stress (M* S7) January 1985
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Monthly Mean Pseudo-stress (M? 57) February 1985
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Monthly Mean Pseudo-—stress (M* S™) March 1985
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Monthly Mean Pseudo-—stress (M® S7%) May 1985
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Monthly Mean Pseudo—stress (M* S7) June 1985
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v
-
*
~
-
-
~
T

— ~ 2 o ~~~K1 LI N I S
50 M 5” .f//mn\x!h T e 0 b =

120E 135E 150E 165E 180 165W  150W  135W 120W  105W 90w 75W

30N
20N

10N
EQ
108

205
308

Pseudo-stress Anomaly from 1985-1994 Mean (M® S*)  July 1985

4

Be s
oo«

50 M* S

120E  135E 150E 165E 180 165W  150W 135W 120W  105W 90w 7oW

30N
20N

10N

EQK

108

208

308
i2

30N
20N

10N
EQ
108

208

308
12

1985-7

Pseudo—stress Anomaly from 1966-1995 Mean (M®* S®)  July 1985

Fv e s V-

gy V3

F= a0, . Jﬁ?’é}‘
oS

vy
< ¥ N

‘

al v ef i r v v
"

A4 aNL vy

EAS
J
A
s
<
a
*

TENENZ L e I S e = e
OE 135E 150E 165E 180 1656W  150W 135W 120W 105W gow 7oW
Wind Stress Curl (x10™° N M™) July 1985

0E 135E 150E 165E 180 165W  150W  135W  120W  105W Q0w T5W



Monthly Mean Pseudo-stress (M* 57) August 1985
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Monthly Mean Pseudo-stress (M* S7) September 1985
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Monthly Mean Pseudo-stress (M® S7) October 1985
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Monthly Mean Pseudo-—stress (M? S™) November 1985
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Monthly Mean Pseudo—stress (M® S7) December 1985
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Monthly Mean Pseudo-stress (M® S°*) January 1986
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Monthly Mean Pseudo-stress (M° S™) February 1986
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Monthly Mean Pseudo-stress (M® S7*) March 1986
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Monthly Mean Pseudo-stress (M* 57) April 1986
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Monthly Mean Pseudo—stress (M* S7) May 1986
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Monthly Mean Pseudo-stress (M* S7) June 1986
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Monthly Mean Pseudo-stress (M® S7) July 1986
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Monthly Mean Pseudo-stress (M* S7) August 1986
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Monthly Mean Pseudo-stress (M® S7) September 1986
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Monthly Mean Pseudo—stress (M* 57) October 1986
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Monthly Mean Pseudo-stress (M* S7) November 1986
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Monthly Mean Pseudo-stress (M* S7) December 1986
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Monthly Mean Pseudo—stress (M® S7) January 1987
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Monthly Mean Pseudo-stress (M* S7) February 1987
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Monthly Mean Pseudo-—stress (M* S7) March 1987
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Monthly Mean Pseudo—stress (M® 37%) April 1987
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Monthly Mean Pseudo—stress (M® 37) May 1987
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Monthly Mean Pseudo-stress (M® S7°) June 1987
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Monthly Mean Pseudo-stress (M® S7)

July 1987

30N

s 5 4 a4 A ¥ — % B
1 FE7ue e A L LN NS
20N = :
X
10N—%{
|
L\ AN N R R ROR EARORORX
209 = AN N B R R R NN R RN N R R R 40
33//' AR A A A A R R R R R Rt R R R R R
30S o NehiSaviviinidiagusayinliiy,
120E 135E 150E 165E 180 1656W  150W 135W 120W  105W 90w ToW
Pseudo—stress Anomaly from 1985-1994 Mean (M® S7) July 1987

30N
20N

10N

EQ
108

208
308

50 M* S

EANE 2N 2R T By

120E 135E 150E 1B5E 180

Pseudo-stress Anomaly from 1966—1995 Mean (M? S™)

120W 105w 90w

July 1987

TOW

30N
20N

10N

EQ 73
108

203
308

) a0 s ,e,‘?,‘;r

150E  165E 165W  150W

Wind Stress Curl {(x10™ N M™)

120E 135E 180

135W

120W  105W
July 1987

90w

30N
20N

10N

EQ =l
1038

208
308 .

120E 135E 150E 1B85E 180 165W 150w

19877

135W

105W

90w

120W 7OW



Monthly Mean Pseudo-stress (M* S7) August 1987
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Monthly Mean Pseudo-stress (M* S7) September 1987
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Monthly Mean Pseudo—stress (M® S7) December 1991
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Monthly Mean Pseudo-stress (M® S7) January 1992
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Monthly Mean Pseudo-—stress (M* S7) February 1992
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Monthly Mean Pseudo-stress (M® S7) March 1992
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Monthly Mean Pseudo-—stress (M* S™) April 1992
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Monthly Mean Pseudo-—stress (M* S7) May 1992
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June 1992

Monthly Mean Pseudo-stress (M® S7)
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Monthly Mean Pseudo-—stress (M® S7) July 1992
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Monthly Mean Pseudo-stress (M® S7) August 1992
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Monthly Mean Pseudo-stress (M® S™)

September 1992
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Monthly Mean Pseudo-stress (M* S7) October 1992
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Monthly Mean Pseudo-—stress (M® S7) December 1992
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Monthly Mean Pseudo-—stress (M® S7) January 1993
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Monthly Mean Pseudo-stress (M® S7) March 1993

N [y - L b L8 s B
& £k ¥k « T e & LT
e

20N —

10N
103

205

308
120E  135E 150E 1B5E 180 165W  150W  135W  120W  105W 90w 75W

Pseudo—stress Anomaly from 1985-1994 Mean (M® S) March 1993

r i s — ow A SRR S
A T »L(A—})—;/'—I*ECH
+ > » 2 >
T A >
v w

S
-
3
N
N

-

30N
20N

10N
EQ T y]
108

T v vl vy

208

308
120E 1356E 150E 165E 180 165W 150W  135W  120W 105W 90w 7oW

Pseudo—-stress Anomaly from 1966-1995 Mean (M* S7) March 1993

30N
20N

10N
EQ
108

203
30580 ' S
I20E 135E 150E 165E 180  165W 150W 135W 120W 105W  9OW  75W

Wind Stress Curl (x10° N M™) March 1993

L O L ]

30N
20N

10N
108

208

3038 . :
120E 135E  150E 165E 180 165W  150W  135W  120W  105W 0w ToOW

N

L L

1993-3



30N

20N —

10N
EQ
108

208
308

30N
20N

10N
EQ
108

208
308

120E 135E 150E 165E 180 165W 150W  135W 120W  105W oW TOW
Pseudo-stress Anomaly from 1985-1994 Mean (M* S™)  April 1993

Y b fe v 4 4 al a4 >

50 M S ,,wz%_.,;,ﬁaﬁ‘\”,:g.

L

120E 135E 150E 165E 180 165W 150W 135W 120W  105W 90w 75W

30N
20N

10N
EQ
108

203
308

120E 135E 150E 165E 180 165W 150w 135W 120W 105W

30N
20N

10N
EQ
108

208
308

Pseudo—stress Anomaly from 1966-1995 Mean (M* S™) April 1993

ﬁvo,,t),rgoy-){v
TR M B
2 v~ 30y

50 M* S;z . ax s »__x_,[_'«ff_?g\ i

Wind Stress Curl (x10° N M) April 1993

A : s .o
B o

g ]
AO_Q

| =2 ek./e e
s Sy R

120E  135E 150E 165E 180 165W 150W 135W 120W  105W 0w 75W



30N
20N

10N
EQ
10S

208
308

30N
20N

10N
EQ
108

205
308

Monthly Mean Pseudo-stress (M® S7%) May 1993

AR R s " Rk, R KRR R R KR R AR
120E  135E 150E 165E 180 165W  150W  135W 120W  105W 90W T5W

Pseudo—stress Anomaly from 1985-1994 Mean (M* S™)

a

I R S S R N

-
v
>
> A
<
v

120E  135E 150E  1B65E 180 165W 150W  135W 120W 105W 90w TOW

30N
20N

10N
EQ
108

208

308
12

30N/

20N
10N

EQ
108

205

308
12

1993-5

Pseudo-stress Anomaly from 1966-1995 Mean (M* S7)

i

OE 135E 150E 165E 180 165W 150W  135W 120W  105W 90w THW
Wind Stress Curl (x10™ N M™) May 1993

L i L ' 1 i

OE 135E 150E 1B5E 180 165W  150W  135W  120W  105W a0w To5W




30N
20N

10N
EQ
108

208
305

Monthly Mean Pseudo-stress (M* S7) June 1993

50 M? S:z RE

120E 135E 150E 165E 180 165W 150W 135W 120W  1056W
Pseudo—stress Anomaly from 1985-1994 Mean (M* S7)

30N
20N

10N
EQ
108

208
308

30N
20N

10N
EQ
108

205

)
« s P f

90w TOW
June 1993

N At

1

<

¢ &1
b I
v b ¥ &
. SRl
— a vy Pl ot ol ot B o i - v ¥ T o
50 M* S: e s Rl A s e o b
120E 135E 150K 165E 180 165W  150W 1356W  120W  105W qow ToW
Pseudo—stress Anomaly from 1966-1995 Mean (M* S¥)  June 1993
R 3 » 2 A N Eow s e e K ¥ % v . -,
PR > > L v » 1 - “o8 20 'x\nx \5“‘
-»_. 30 - > 4 b 3 2 2 LR TS T S
_r{’.§ 2 o> a2 3 T o» »  « < &
'@1 »ox Ak > - & £l v@ ¥ o kN
> e .
S .
v i e e — :
—r s L 404 & 59 K i e e A e — v
50 M S. (*/zof?éﬂi'k"ﬂr’(k’*‘fm“rh «

308

30N
20N

10N
EQ
108

208
308

120E 135E 160E 165E 180 1656W 150w 135W 120W  105W

Wind Stress Curl (x10™° N M™) June 1993

120E 135E 150E 165E 180 165W 150W  135W 120W  105W



30N
20N

10N
EQ
108

205~

Monthly Mean Pseudo-stress (M® S7) July 1993

NN ™20 s ¢ et i o i

i
x
"
«
<
=
T

T T T T e T e s K K " sc%oi 3:A

“ khk?«:wv\\\

\]{g_. 2 ~w4>r‘_;:fle.-4—<—4— e
° =3

‘\ﬁgo ék??f

L= 36 Sty

L ?

H o2 v r o4 o)A >

~~ x¥p

308

50MZS‘Lz Oc—-:.fohhf-. R K R gy

7

120E 135E 150E 165E 180 165W  150W  135W 120W  105W 90w 75W

Pseudo-stress Anomaly from 1985-1994 Mean (M° S™®)  July 1993

30N
20N

10N
EQ
108

208
303

50 M* S~

120E 135E 150E  1B5E 180 165W  150W  135W 120W  105W 90w To5W

Pseudo—stress Anomaly from 1966-1995 Mean (M® S7) July 1993

30N
20N

10N

G E W A

r

EQ
108

205
308

PRV

120E 135E 150E 185K 180 165W  150W 135W  120W 105W aow TOW
Wind Stress Curl (x10™ N M™) July 1993

30N
20N

10N
EQ
105

208
308

1993-7

120E 135E 150E 165E 180 165W  150W  135W  120W  105W



Monthly Mean Pseudo-stress (M® S7) August 1993
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Monthly Mean Pseudo-stress (M® S7) November 1993
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Monthly Mean Pseudo—stress (M* S7) December 1993
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Monthly Mean Pseudo-stress (M* S7) January 1994
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Monthly Mean Pseudo-stress (M® S7) February 1994
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Monthly Mean Pseudo-stress (M® S7) March 1994
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Monthly Mean Pseudo-stress (M* S™) April 1994
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Monthly Mean Pseudo-—stress (M* S7) June 1994

30N
20N

10N
EQ
108

205
308 563‘[2 S:z ;
120E 135E 150E 165E 180 165W 150W 135W 120W  105W 90w TEW

Pseudo-stress Anomaly from 1985-1994 Mean (M*® S™) June 1994

30N /» YT A > ’ A — T 20 F “ b ow ;\
TN i tb,ji\v””a
20N = « (R > e « [« o v A—q‘e—lrt—t(\‘r(
- * ~ o
>

4 ov 10

»
X
G
O I
~ A s

10N

o
<
A s g
+\afa
oo
v/ v
>

a oafx plr wlfa 1 4 afa

EQ
108

F

-
3
M 4 .
L .S Qv = [
x 7 - LI A AN IR A I &
2 & 2 T v » >
» L} 2 -.Dv
A 3 < ~ € -
< ¢ 3
& T
-

208

305 i
120E 135E 150E 165E 180 165W 150W 135W 120W  105W 0w oW

Pseudo—stress Anomaly from 1966—1995 Mean (M* S7) June 1994

30N
20N

10N
EQ
108

208

308
120E 135E 150E 165E 180 165W  150W  135W  120W

Wind Stress Curl (x10™® N M™) June 1994

2 > > 3

30N
20N

10N
s/
108 = .
205 —=
<)
308 . . g
120E 135E 150E 165E 180 165W 150W 135W 120W 105W 90w 75W

e tee LY

0

o & LT
<G %/*—@
. 2 ,_-I//:"\\-I—:—’—E)[k\rﬁ__w 2 AT

1994-6



Monthly Mean Pseudo-stress (M® S7) July 1994
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Monthly Mean Pseudo-stress (M* S7) August 1994
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Monthly Mean Pseudo-stress (M® S°) September 1994
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Monthly Mean Pseudo—stress (M* S7™) October 1994
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Monthly Mean Pseudo-stress (M® S°°) November 1994
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Monthly Mean Pseudo—stress (M* S7) December 1994
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