
I *o—A051 956 SCRIPPS IN STITUT ION OF OCEANOSRAPHY LA JOLLA CALIF F/S I/i
NORPAX ADS REPORT NUMBER 2.IU )
NOV 77 S PAZAN N000II—75—c—os5 a

I UNCLASSIP LCD SIO ~flFe77e3O I
I __  __  __  I



‘ O I~ p2.8 ~25
I. ~~~~~~~~~~~~~

_ _ _  

L~ 11 2.2

H L

1H1P2
~ IIIII~•~ 

V6

MICROCOPY RESOLUTION TEST CHART
NATI ONAL BUREAU OF STAN DARDS -1963 -A



~5JJP~~ 4) ,W~~

~~~~~~~~~~~~~~~~~~~~~~~

ADS R E P O R T  N U M B E R  2

., J

— ~~~~~~~~~~~~~~~~ 
-

44~~aued by NORPJAX DATA MANAG EMENT
t ~ c,. 

~~~ S. Pasa n, NORPAX Data Manager 0 1)

November , 1977~~~~~~ 510 R.1. No. 77-30

Unh’.rsity ol C ~~ Sc~~~s f n Mibfl ofO .anog r~ip~y

_ _  
,~~~ ,~



SECURITY C L A S S I F I C A T I O N  OF THIS  PAGE (Wh.n D.t~ Entered)

- - 
~~~~~~ REPORT DOCUMENTATION PAGE BEFORE FORM

I. R~~P~~RT ~~~~~~~~~~ 2. GOVT AC • ~ ~~~~~~~~~~~~~~~~ r& AL OG NUMBER

~ 
_ _ _  _ _ _  ~~~~~~ & PERIOD COVERED

-
~9 ~9~W -~--— ~~~~~~~~ I 

_ _ _ _ _ _ _ _ _ _ _ _ _ _

~~ 
j _) 

~ 
~ * (\ J ~~~~. ( 6. PERFORMING ORG. REPORT NUMBER

7, AJXMQ.I~lI.~” - I. C O NT R A CT O R G R A NT NUMBER( I)

~~~~ven/Pa~~] 
(T ~~:~~~/

- —
—--—-- I

9. PERFORMING O R G A N I Z A T I O N  NAM E AND ADDRESS 10. PROGRAM ELEMENT . PROJE C T . TASK
AREA 6 WORK UNIT NUMB ERS

Scripps Institution of Oceanography
La Jolla, CA 92093 

(i ,C•;;::ii:) / 
. -
~ /

It .  CONTROLLING OFFICE NAME AND ADDRESS 
—

Office of Naval Research August 1978
Arlington , VA 22217 13. NUMBER OF PAGES

37 Pages
14. MONITORIN G AGENCY NAME & AD DRESS(I( dIfferent from Controlllnd 0111cc) IS. SECURITY cLASS. (of this r.port)

- ., _ _— —
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-‘-—--
~ Unclassified

/ 5.. DECLASSIF ICATI ONIDOWNGRA DING

16. DISTRIBUTION STATEME NT (of this Report)

Approved for public release: distribution unlimited

I?. DISTRIBUTION STATEMENT (of li. abstract .nj,t.d In Block 20. II d1lf.r, nl frost R.port)

IS. SUPPLEMENTARY NOTES

\
IS. KEY WORDS (Contlnu. on r.v.r.s .id. If n.c... ~~y id tdsntlly br block ntmib.r)

- 
20. ABSTRACT (Continu. an rev .ra. .1 d. If n.c...~~y t4 ld.ntify by block mmib.r)

During the Anomaly Dynamics Study (ADS) meeting of March 16, 1977 it was
decided to produce a NORPAX ADS program data report for triinonthly periods
roughly corresponding to seasons. -

This is the second issue of that data report, covering the period from....

DO 
~~~~~~ 

1473 EDITION O~ I NOV 65 IS OSSOLET E ( 
-

S/N 0102-LF-014 6601
‘ SECURITY CLASSIFICATION O~ THIS PAGE (Wli.tt 0046 1041 4)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



NO RPA X
ADS REPORT

NUMBER 2

Issued by N ORPAX DA TA MANA GEMEN T
copyright 1 977

No part of this publication may be reproduced
or transmitted in any form or by any means ,

electronic or mechanical , including photocopy
record ing , or any infomation storage and
retrieval system , without permission.

The RE GENT S o f UNIVER SITY OF CALIF ORNIA
810 Reference No. 77—30

November 1 977



TABLE OF CONTEN TS

INTRODUCTION. 
~~•...... • ••  • S • . ..  • t . •~~~~~,.• .. . . .

PROCEDUR E AND ANALYSIS
1. CONTOUR MAPS ............ ......... ...i

2. ADS BUOY TRACKS ...... ...............2

LIST OF FIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 — 9
FI CUR E S 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — 36

~;~;~iiii~~~~~~~~~~~ 
t0131.SS ‘ - . - S~~CIAI.DI~ - ~~~~,. —

- _ _- 

1. - -  -- .-. -~~- - ~~ --~



Page 1

I N T R O D U C T I O N

Dur ing the Anomaly Dynamics Study (ADS) meeting of March 16 ,

1 977 it was decided to produce a NORPAX ADS pro gram da ta  r epo r t

fo r trimonthly periods roughly correspo nding to seasons.

Th is is the  second issue of tha t da t a  r e p o r t , c o v e r i ng the

per iod f rom March , 1 977 to May, 1 977. This issue contains the

sam e m a ps tha t were  in the  f irst  r e p o r t : c o n t o u r  m a ps of m o n t h l y

me aned FNW C a ir t e m p e r a t u r e , sea temp er a t u r e, wind speed , w ind

direction , surface vapo r pressure , and 700 mb heights; NORPAX

Da ta Mana ge m e n t  c a l c u l a t e d  w ind s t r e s s , wind stress curl , wind

shear veloc ity cubed (Ut), sens ible heat  f l u x , l a t e n t  hea t  f l u x ;

objectively analyzed TRANSPAC temperatures at discrete depths

from White and Bernstein (810); monthly ADS 1 buoy drifter trackB

from Kirwan (TANU ) and McNally (Sb ).

PROCEDUR E AND ANALYSIS

1. Contou r Maps

C o n t o u r  maps  of FNWC f i e l d s  and c a l c u l a t e d  f l u x  f i e l d s  a r e

in  Figu ’- es 4 . 1 — 4 . 1 1 , 7 . 1 — 7 . 1 0 , 10 .1-10 .11 ;  TRANSPA C c o n t o u r  maps

a r e  in F i g u r e s  5, 8 , 11.  The 700 mb he ight  f ield was missing in

t h e  A p r i l  FNW C f i e l d s  and t h e r e f o r e  was not  c o n t o u r e d  t h a t  m o n t h .

P r o c e d u r e  and a n a l y s i s  of PNWC f ields , NORPAX Data

. M a n a g e m e n t  cal c u l a te d  f l u x  f i e l d s , and  TRANSPAC t e m p e r a t u r e

anomalies were expla ined in the first ieeue of the ADS RE PORT.

No change has taken place since thin.

H 
- 

~~~~~~~~~
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The data fields were contoured using the SURFACE II contour

plott ing package at the Lawrence Berkeley Laboratory computer

center. Th is package was originally written -fo r the

K.O.X. Pro ject of the Kansas Geological Su rvey by Robert Sampson

* in 1973.* It was used to grid data , sm o o t h  i t , and c o n t o u r  p l o t

the ’ smoothed grid .

• 2. ADS 1 Buoy Tracks

Buoy t r acks  in Figures  2 , 3, 6, 9, 12 , ca lcul a ted f rom

satell ite fixes , w e r e  p l o t t e d  in th is r epo r t  in s t e a d  of m on th ly

buoy displacement. These buoys numbered from 15 to 19, an d were

drogued at 35 meters. Since the January and February, 1 977, buoy

vector s were not included in the first ADS REPORT , buoy t r acks

for those months are included here.

* Geological Research Section, Kansas Geological Survey, 1930 Avenue A ,
Campus West, The University of Kansa s , Lawrence, Kansas 66044

- -  ~~ 
- -  _~~~~~~~~~~ ‘ -.- . - _ .—~~~~~~~~~~~~~~~~ ~~~~~~~~ 

-
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LIST OF FIGURES

Figure 1 33 x 63 field geographic coverage. The area of

the ADS contour maps is an indicated . This map

is a polar projection of the northern hemisphere.

Figure 2 January buoy tracks. Tracks are drawn from starting

po int  a t  be gi nn ing of m o n t h  to t e rm inal po int a t  end

of month. Rat io of latitude to longitude is the

same as in other figures. (Prepared by D. Kirwan ,

TAMU. )

— Figure 3 February buoy tracks. Tracks are drawn from starting

po int  at begi nn ing of m o n t h  to te rm inal po int  a t  end

of month. Rat io of latitud e to longitude is the same

as in other figures. (Prepared by D. Kirwan , TAMU.)

Figure 4.1 Absolute value of the March mean vector wind velocit-

ies  a t  19 .5  m e t e r s .  C o n t o u r  i n t e r v a l s  a r e  1 r n/ s e c .

Figure 4.2 Direction arrows representing directions of the March

mean wind vectors at 19.5 meters. Vanes on arrows

indicate wind speed in knots. If speed is less than

2.5 knots , there is no vane; for every 5 knots above

2.5 knots , 1/2 vane is plotted.

Figure 4 .3  The March mean wind stress in the mean of 6—hourly

wind stress at 10 meters calculated from FNWC

wind data. Contour intervals are 0.2 dynes/cm
2
.

Figure 4.4 The vertical component of the March mean wind stress

~~~~T. - -~ - . - -
~~
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curl is the mean of 6—hourly wind stress curl approxi-

mated by fini te—differences from 6—hourly wind

stresses at 10 meters. Isolines of zero curl are

-9
p l o t t e d  heav i ly ,  and contour intervals are 4.OxlO

dynes/cm ~~.

3
Figure 4.5 The March mean wind shear stress velocity cubed , U~,

is the mean of 6—hourly wind shear stress velocity

cubed calculated from wind speed at 10 meters.

Contour intervals are 0.02 (rn/sec)3.

Figure 4.6 The March mean sea surface temperature is the mean of

12—hourly FNW C sea surface temperature s. Contour

intervals are 1 C .

Figure 4.7 The March mean air temperature is the mean of 12—

are 2 C .

Figure 4.8 The March mean 700 m b  height is the mean of 12-hourly

FNW C 700 mb heights. Contour intervals are 25

meters.

Figure 4.9 The March mean surface vapo r pressure is the mean of

12—hourly FNWC vapor pressure at 19.5 meters. Contour

intervals are 1 mb.

Figure 4.10 The March mean sensible heat flux (ocean to

atmosphere) is the mean of 12—hourly sensible heat

flux calculated from FNW C air and sea temperature

and wind using a bulk formula. h olm es of sero

_ _ _  
- -  ~~~~~~~~~~~~~~~~~~~~~ - -

~~
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h e a t  f l u x  a re  p l o t t ed heav i ly , and contour inter—

-4 2
va l e  are  1 .0  x 10 c a l/ c m  sec.

Figure 4.11 The March mean latent heat flux (ocean to atmosphere)

is  the .~ean of 1 2 — h o u r l y  l a t e n t  hea t  f l u x  c a l c u l a t e d

f rom FNW C se a t e m p e r a t u r e , vapor pressur e and wind

us ing a bulk formula. Isolines of zero heat flux

a re  p l o t t e d heav ily ,  and contour intervals are
-3 2

0.5 x 10 cal/cm sec.

Figure 5 The March temperature anomalies (°C) contoured at

fixed depths. Negative anomaly areas are ha tchured

and iso].ines of zero anomaly are drawn heavily . The

crosses mark the pos itions of the TRANSPA C XBT

drops. Increments are in .1 C. (Prepared by

W. Wh ite , Sb . )

Figure 6 The March buoy tracks. Tracks are drawn from -starting

• po int at beginning of month to terminal point at end

of month. Ratio of latitud e to longitud e is the same

as in other figures. (Prepared by D. Kirwan , TAMU.)

Figure 7.1 Absolute value of the April mean vector wind vel-

ocities at 19.5 meters. Contour intervals are 1

m/sec.

Figure 7.2 Direction arrows representing directions of the April

mean wind vectors at 19.5 meter s. Vanes on arrows

indicate wind speed in knots. If speed is less than

2.5 knots , there is no vane; for every 5 knots above 

~~- -
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2.5 knots , 1/2 vane is plotted.

Figure 7.3 The April mean wind stress is the mean of 6—hourly

wind stres s at 10 meters calculated from FNW C wind

data. Contour intervals are 0.2 dynes/cm

Figure 7.4 The vertical component of the Apr il mean  w in d s t r ess

curl is the mean of 6—hourly wind stress curl approxi-

mate d by finite-differences from 6—hourly wind

stresses at 1— meters. Isolines of zero curl are

p l o t t e d  heav ily ,  and contour intervals are 4.0 x 10~~

dynes/ cm3

Figure 7.5 The April mean wind shear stress velocity cubed ,

is the mean of 6—hourly wind shear stress velocity

cu bed calculated from wind speed at 10 meters.

Contour intervals are 0.02(m/sec)3

Figure 7.6 The A pril mean sea surface temperature is the mean of

12—hourly FNW C sea s u r f a c e  t e m p e r a t u r e s .  C o n t o u r

in t e r v a l s  ar e 1’C .

Figure 7.7 The April mean air temperature is the mean of 12-

hourly FNW C air temperatures. Contour intervals

a re  2 C .

Fig u r e  7.8 The April mean surface vapo r pressure is the mean of

12-hourly FNW C vapor pressure at 19.5 me te r s .

C o n t o u r  in te rva l s  are 1 mb.

F i g u r e  7 .9  The A p r i l  mean sensible h ea t  f l u x  ( o c e a n  to a tm os—

- - - - - ~~~~~~~~~~~~~~~~~ - - ~~~~~~~~~~~~
- ‘
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phere) is the mean of 12—hourly sensible heat flux

calculate d from FNWC air and sea temperature and wind

using a bulk forrnulk . Isolines of zero heat flux

are  p l o t t e d  heav i ly ,  and  con tour  in t e r v a l s  are
-4 2

1.0 x 10 c a l/ c m  sec .

F i g u r e  7 . 1 0  The A p r i l  mean  l a t e n t  hea t  f l u x  ( o c e a n  to a t m o s p h e r e )

is the mean  of 1 2 — h o u r l y  l a t e n t  hea t  f l u x  c a l c u l a t e d

f rom FNW C sea t e m p e r a t u r e , vapo r p res su re  and wind

us ing a bulk formula. Isolines of zero heat flux

a re  p l o t t e d  heav il y ,  and contour intervals are
-3

0.5 x 1 0 cal/cm eec.

Figure 8 The April temperature anomalies ( ° c )  co n toured  at

f i xed d e p t h s .  N e g a t i v e  anomaly  areas  a re  h a t c h u r e d

and isolines of zero anomaly are drawn heavily . The

crosses mark the pos itions of the TRANSPAC XBT drops.

Increments are in .1° C. (Prepared by W . White , Sb .)

Figure 9 The April buoy tracks. Tracks are drawn from start-

ing po int  a t  be g inn ing of m o n t h  to te rminal po int  at

end of month. Rat io of latitude to longitud e is the

same as in other figures. (Prepared by D. Kirwan ,

TAMU.)

Figure 10.1 A b s o l u t e  va lue  of the May mean  v e c t o r  wind ve loc i t i e s

at  19.5 m e t e r s .  C o n t o u r  i n t e r v a l s  a re  1 rn/ sec .

Figure 10.2 Direction arrows representing directions of the May

mean wind vectors at 19.5 meters. Vanes on arrows 

~ - -- .r.~ ~~~~ - - - 
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indicate wind speed in knots. If speed is less then

2.5 knots , there is no vane; for every 5 knots above

2.5 knots , 1/2 vane is plotted.

Figure 10.3 The May mean wind stress is the mean of 6-hourly

w ind s t r e s s  a t  10 me te rs c a l c u l a t e d  f r o m FNW C w ind
2

data. Contour intervals are 0.2 dynes/cm

Figure 10.4 The vertical component of the May mean wind stress

curl is the mean of 6—hourly wind stress curl approxi-

mated by finite—differences from 6-hourly wind

stresses at 1 0 meters. Isolines of zero curl are

p l o t t e d heav ily ,  and contour intervals are 4.0 x 10

d y n e s / c m 2. -

3
Figure 10.5 The May mean wind shear stress velocity cubed , U~~

is the mean of 6—hourly wind shear stress velocity

cube d calculated from wind speed at 10 meters.

Contour intervals are O.02 (m/sec)
3
.

Figu re  10. 6 The May mean  sea su r f ace  t e m p e r a t u r e  is the mean

of 12-hourly FNWC sea surface temperatures. Contour

in t e r v a l s  a re  1’ C. -

Figure 10.7 The May mean air temperature is the mean of 12-

h o u r l y  FNW C air temperatures . Contour intervals

are in 2°C.

Figure 10.8 The May mean 700 mb height is the mean of 12-hourly

FNW C 700 mb heights. Contour intervals are 25

I -
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meters.

Figure 10.9 The May mean surface vapo r pressure is the mean of

12—hourly FNW C vapor pressure at 19.5 meters.

Contour intervals are 1 nib.

Figure 10.10 The May mean sensible heat flux (ocean to atmos-

phere) is the mean of 12—hourly sensible heat flux

calculated from FNW C air and sea temperature and

wind using a bulk formula. Isolines of zero heat

flux are plotted heavily , and contour intervals are
-4 2

1.0 x 10 cal/cm sec.

Figure 10.11 The May mean latent heat flux (ocean to atmosphere)

is the mean of 12—hourly latent heat flux calculated

from FNW C sea temperature , vapor  p r e s su re  and w ind

using a bulk fo rmula. Isolines of zero heat flux

a re  p l o t t e d heav ily ,  and c o n t o u r  i n t e r v a l s  are
-3 2

0.5 x 10 cal/cm sec.

Figure 11 The May temperature anomalies (‘C) contoured at

fixed depths. Negative anomaly areas are ha tchured

and isolines of zero anomaly are drawn heavily . The

crosses mark the - positions of the TRANSPAC XBT drops .

Increments are in .1 °C. (Prepared by W. White , 310.)

Figure 12 The May buoy tracks. Tracks are drawn from starting

point at beginning of month to terminal point at end

of month. Ratio of latitude to longitud e is the same

as in other figures, (Prepared by D. Kirwan , TAMU.)

— t—- - - - - - ~~~~~~~~~~~
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VXIIIRI Monthl y mom Mr tsmp •rM ur. 1, 4. moan of 12-hourly FNWC air t.in .rUur •..
Contour nt .rv~li am~ VC.
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FIGURE 41.~~ Monthly m.aa 700 ink huIqM 1.4. moan .1 12-knonly J~PfWC 700 ink
Costa., tnt.rval. on. 23 met.vi.
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V~~OR PRESSURE (P86) MAR 77
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,._~~~~~~_~~~~____ ___ —._ -s___~~~~~— .’___ - .~~~~~ If I ‘. ‘-..
LO~GITWE CE)

FIGURE 4. 9  Month ly mom surta c. vapor prwur. 1. thi in... .1 1Z.kou,ly FNWC Tap ir
pr. .sur . ot 19. 3 m.t. ,.. Contour i~tervtl, am. 1 mb.

SENS I ~LE HEAT FLUX (10.. -4 CAL/C)4. .2 SEC ) MAR 77

Sc - ____ _____ ______
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LONGITWE (E)

FIGU RE 5/., 10 Month ly m.an ..onibt. bust Ron ossan to o.tmo.pk.r.) 1. 4. mean of LZ.hson ly
s.n.ibla h.at flue cslculat.d from FNWC air and usa t.rnp.natnrs and wind Uu1~
a bulk formula. l.olin.s of ..r~ h.at Con at. p104*04 b.avily. sad co.tour
iM.rval. or. 1 . 0 0  ~~~~ cal/cm s.c.
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LATENT HEAT FLUX (10.0-3 CAL/GA. • 2 SEC ) MAR 77

~~~~~~~~~~~~~~~~~~~~~~~ ~~5.~)f\
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~O 130 140 iSO 160 170 1 0 190 200 210 220IE)

FIGURE 41,. 11 Monthly in .. . latsot *004 lion (at.aa *0 atmospk.r.) I. 4. m~~ n of l2.ba.rly
1.4.04 bunt lion .alculnt.d from INWC s.a 4.mp.ratan.. vapor pr.ss.r. a.’
wind .1a a b.& f.,.usla. Ia.4~a.. .1 apto Mat 1 on. plottad h.avi*y. .ad
contest IM.r,Mi a. 0.1. l0’  cal/cm ..c.
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WIND SPEED ( WSEC ) APR 77
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FIGURE ‘7. 1 Absolute value of monthly mean vector wind velocities at 19. 5 meters.
Contour interval. are 1 rn /sec .

WIND DI R ECTION APR 77
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FIGURE 1.2 Dir .ction arrow. r.pr... nting dir .ctions of monthly mean wind v.ctor s at 19.5
rn. t .r .. Van.s on arrow. indicat. wind sp..d in knot.. U sp..d is I.. . 4..
2 . 5  knots , th .re is no vane; for ivory S knot s aba.. 2 . 3  knot. . 1/2 von. is
plott.d.
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W INO STRESS (DYNES/CM”2) APR 77
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FIGURE 1.3 MOnthl y mean wind stress i. ths mean of 6-hourly wind sires , at 10 msters
calcu lat.d from FNWC wind data. C ontour interval. are 0 . 2  dynes/cm 2 .

CURL C~ WI ND STRESS ( 10” -9 DYNES/GI’ • 3) APR 77
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F I G U R E  7 .4  The vertical cempon.at of monthly mean wind stres. curl is th. mean 01 n-hourly
wind sir... curl app roni mated by finits-diff.r. nc~~ from 6-hour ly wind stresses at
10 metsr ,. Isoli~~s of a ero curl Sr. plotted he avily, and contour intervals are
4. O x 10 ’ dyne ./cm 3 .
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U STAR CUBED ( (WSEC ) • 3) APR 77

SC - _

50 4 0.
0’

~E0 130 140 150 160 170 180 190 200 210 220
C E)

FIGuRE 1 . ~ Monthl y mean wind shear stress velocity cubed . US3 is the mean of 6-hourl y wind
shear stress velocity cubed calculated from wind speed at 10 met srs. Contour
interval. are 0. 02 (mIser ) 3 .

SEA SURFACE TEPVFERATURE ( DEG . C) APR 77
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FIGURE i.6 Monthly mean ..a s.rfac. t.mpsra*sr. I. 4. mean of li-hourly FNWC sea surfac.
tsmp.r stu res. Contour intervals at. 1 C .
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Al R TEMDERATURE ( DEC . C) APR 77

130 140 150 160 1 7 0  180 190 200 2 10 220
L~~GITI..DE CE)

FIG URE 7 .?  Monthly mean air t.mp.ratu rs I. th. mean of 12-hour ly FNWC air t.mpsratur. s.
Contour interval. are Z C .

VAPOR PRESSURE (P8) APR 77
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FIGURE 
~~~. ~ Monthly mean sur facs vapor pr essur . Is 4. mean of 12-hourl y FNWC vapor

pressure at 19. 5 m.tsrs . Contour IM sr ,als a,. 1 ink.
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SENSIBLE HEAT FLUX (I0 ’•-4  CAL/GA”2 SEC ) APR 77
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FIGURE 7. 9 Monthl y mean sen.ible heat flux (ocean to atmospbsr e) is the mean of 12-hourl y
eenat ble he at flux calculated from FNWC air and sea t.mp .ratu r e and wind using
a bulk formula. lsohuiei of zero heat flux are plotted heavil y, and contour
intervals are 1. 0x  l O~~ cal/cm 2 sec.

LATENT HEAT FLUX ( 1  O”-3 CAL/CM.’2 SEC ) APR 77
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FIGUR E t~~. io Monthly mean latent heat flux (ocsan to atmosp here) is ks mean of I2-ho~rly
latent heat flux calculated from FNWC sea t.mp.ra turs . vapor pressure an ’
wind using a bulk formula. laoflan s of aer o heat flux an plotted heavily , and

• contour int.rvals are 0.5 x IO~~ cal/cm2 eec.
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WIND SPEED ( WSEC ) MAY 77
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FIGURE l•. I Absolute value of monthly mean vector wind velocitiss at 19. 5 mete rs.
Con tour intervals are 1 m/sec.

WI ND D I RECT I ON MAY 77
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FIGURE I~. 2 Direction arrows r.pr.s.ntt ng directions of monthl y mean wind vectors at 19. S
meters. Vans. on ar r ows Indicate wind spesd in knot., It spend in less than
2.5  knots, thsrs I. no vans; for every S knots shoes 2 .5  knots, 1/2 vans ie
plotted .
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WIND STRESS (DYNES/CM °•2) MAY 77
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FIGURE /0.3 Monthl y mean w ind stress is th. mean of 6-hourl y wind stress at 10 meters
calculated froin FNWC wind data Contour intervals are 0.2 dynee/cm2.

CURL OF W I ND STRESS ( 10• . -9 DYNES/CM’ .3) MAY 77
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FIGURE 10.4 The vertical componsn t of monthl y mean wind strss s curl ii the mean of 6-hour ly
wind stress curl appr mimatsd by finite-difference. from 6-hourly wind stresses at
10 m.ter .. lsolhiss of sero curl are plotted heavil y, and contour Intervals are
4 . O x l O ’dynes/cm3 .
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U STAR CUBED ((WSEC) ..3) MAY 77
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FIGUR E ID, 5 Monthly mean wind shear stress velocity cubed , U*3 is the mean of 6-hourl y wind
shear stress velocity cube4 calculated from wind speed at ID meters Contour
intervals are 0. 02 (rn /sec)’

SEA SURFACE TEPVFERATURE (DEG - C) MAY 77
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FIGURE i~~. 6 Monthly mean sea surface t.inps r atsr e is the mean of 12-hour ly FNWC sea surface
temperat ur es. Contour intervals are l C .
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AIR TEM ’ERATURE ( DEG . C) MAY 77
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FIGURE 10.7 Monthly mean air temp erature is the mean of 12-hourl y FNWC air temp erature s.
Contour Intervals are 2 .C.
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FIGURE 10$ Monthl y mean 700 mb height is the mean of 12-hourly FNWC 700 mb heights.
Contour interval, are 25 meters.
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VAPOR PRESSURE ( I ~8) MAY 77
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FIGURE 10. 9 Monthl y mean surface vapor pressure is ths mean of 12-hour ly FNWC vapor
pressure at 19. 5 mster s Contour intervals are 1 mb.

SENSIBLE HEAT FLUX ( 10••-4 CAL/CM..2 SEC ) MAY 77
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FIGURE i•. 10 Monthl y mean sensible heat flux (ocean to atmosphere) ts the mean of 12-hourly

sensibl. lu st flux calculated from FPI WC sin and sea tsmper atu r s s.d wind using
a bulk formula. Isoltass of aen~ heat flun are plotted heavily, and contour
Int ervals a re 1 .0,  l0~~ cal /cm’ sec.
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LATENT HEAT FLUX ( 10.•-3 CAL/CM..2 SEC ) MAY 77
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F IG URE SO. 11 Mo.~t!’~y mean latent heat flux (ocean to atmosphere) is the mean of 12-hourl y
latent heat flu, calculated fr om FNWC sea tempe r atur e , vapor prss.ure an -

wind using a bulk formula. l.olines of sero he at flux are plotted heavily, and
contour intervals are 0 , 5 ,  l0”~ cal/cm 2 sec.
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