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INTRODUCTION
A/Sincc 1976, four reports on oceanographic and meteorological conditions in the North
Pacific have been produced by the NORPAX Data Program covering the period from June,
1976 through May, 1978. This is the fifth in the series, and covers the period from June,
1978 through November, 1978. This issue contai‘ns: contour maps of monthly meaned Fleet
Numerical Oceanographic Central (FNOC) air temperature, sea temperature, wind speed, wind
direction, surface vapor pressure, and 700 mb height, NORPAX Data Management calculated
wind stress, wind stress curl, wind shear velocity cubed, sensible heat flux, latent heat flux;
objectively analyzed TRANSPAC temperatures at discrete depths, from White :;nd Bernstein

| N
fk'ﬁ;- P SR \

/
CONTOUR MAPS

(S10).

Contour maps of FNOC (Fleet Numerical Oceanographic Central) fields and calculated flux
fields are in Figures 2.1-2.11, 3.1-3.11, 4.1-4.11, 5.1-5.11, 6.1-6.11, and 7.1-7.11. TRANSPAC
contour maps are in Figures 1.12, 2.12, 3.12, 4.12, 5.12, 6.12, and 7.12.

The analysis of FNOC fields and NORPAX calculated flux fields are explained in the
Appendix to the 4th ADS Report.

XBT’s have been regularly dropped from ships of opportunity in the Pacific since 1974,
Recovered temperature profile data have been analyzed at Scripps by Bernstein and White and
temperature residuals from their anomalies were contoured for 0, 60, 120, 200, 300 and 400
meter depths, by month.

BUOY DISPLACEMENT VECTORS

No buoys were deployed in the ADS study region during this period.

WIND STRESS CURL CORRECTIONS

Curl of the wind stress was calculated incorrectly in ADS Reports 1,2,3 and 4. Correc-

tions for ADS 4 (December 1977 to May 1978) were included in the ADS Report Number 4,

e ————— s
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and corrections for ADS 1,2, and 3 (June 1976 to November 1977) are included in a special

appendix to this report.




.5-

ACKNOWLEDGEMENTS

Thanks to Ted Walker for producing the plots of subsurface temperature fields.




= : NN RE pd W 14 iyl : 1 I
~t K - * iy ’ . Jl‘ ] Yi"#’ ' 1‘ ] M-
A ” " > < ¢ ™ [-4
‘ . h o i NG| 2 N, I 1
3 B4 bl . ﬁ__‘ A WLl 1811y - I g
N . 3 gl AT RS +ts
- i AR '}1 12y : i 1 y e
? o N . . -—. [> ' o ( N N $
s AENNEA Y a3V RAN3 2AAK REEA 7 BErid
. o I B B , , o o = )
:‘ .. = v, A ya E 7L el O Hi R
L § % . . o9 T )| 9 ? 3 7 7 ,.r A4 S
o e . N 1. 'R ™ - r .
e AREN RNETRR St S 2t
o ] =& 1T 3 " - C " —~
S ERRCHIEF T RN DL ABaRAREESSREE SAEEE s
B - -
LR BN : K N T 1
wd N '40 N <l EaE .
B : : HNCTT: 2
« R C - : - - .
: o h YR o . - T i Sad
o et b (N . hd by S 1 - e s W N . N 3
- Hitn . Feb . .‘...--., 1. T LA b dal <] - .
2L . BREL HOMARNPRENE K%k NMEED 83
3 . 4 3 ]
. S A . . - o . o 3 ‘ l - é
‘an) r " = - g'
N - . . . 1 ntt
1 . pl - 3 -
AT ) : T8 ] v
- . & 0 \ * N F 1 . R - -
T K 0 = ~ - . . 4 - .5
. LY (%)
[~ - o .
8§ 8 8 ¥ 4B B QTLITLLLIR ISR L2IRNELLT2 XYL 0w oo
FIGURE 1. 33 x 63 field geographic coverage. The area of
the ADS contour maps is as indicated. This
map is a polar projection of the northern hemis-
phere.
“ — uinsiiontetitnfite: — i s




& VIND SPEED (M/SEC) JUNE 78

&80

50

40§

LATITUDE (N)

EPEO 150 140 150 160 170 180 180 200 @210 20
: LONGITUDE (E)

’ FIGURE 2,/ Absolute value of monthly mean vector wind velocities at (9.5 metars.
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i "FIGURE 2.2 Direction arrows representing directions of monthly mesn wind vectors at 19.$
meters. Length of srrow shaft indicates wind speed ia m/sec. {See scale above
f. figure).
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FIGURE 2.8 Monthly mean wind stress is the mean of 6~hourly wind stresa at 10 megers
calculated from FNWC wind data. Contour intcrvels are 0.2 dynes/em”.
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FIGURE 2.4 The vertics! component of morthly mean wind strogs curl is the mean of b-hourly
wind strees curl approsimated by finite-diflcrences from 6-hourly wind stresses at

0 metery, lsohne:,ol zero curl arc plotted heavily, and contour intervals are
4.0x10 ‘dynes/em”.
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FIGURE 2.5 Monthly mean wind shear stress velocity cubed, U*” (s the mean of b-hourly wind
. shear stress velocity cub¢$ calculated from wind speed at 10 meters. Contour
’ intervals are 0.02 (m/sec) .
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FICURE 2,6 Monthly mean sea surface temperature is the mean of 12-hourly FNWC gea surface
temperatures. Contour intervals are 1°C.
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FIGUREZ..7 Monthly mean air temperature is the mean of 12-hourly FNWC air temperature.
r Contour intervals ate 2°C,
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FIGUREZ.8 Monthly mean 700 mb height is the mean of 12-hourly FNWC 700 mb heights.
Contour intervals arc 25 mcters.
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FIGURE 2.9 Monthly mean surface vapor pressure is the mean of 12-hourly FNWC vapor
pressure at 19.5 meters. Contour intervals are 1 mb. .
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FIGURE 2./6 Monthly mean sensible heat flux (ocean to atmosphere) is the mean of 12-hourly
sensible heat (lux calculated from FNWC air and ses temperature and wind
using a bulk formuh..‘holinn f' zero heat flux are plotted heavily, and contour
intervale are 1,LOx 10 ~ csl/em” sec.
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FIGURE 2«1 Monthly mean latent heat flux (ocean to atmospherc ) is the mean of 12-hourly
Jatent heat flux calculated from FNWC sea temperature, vapor pressure and
wind using & bulk formula. Isc}ine of taro hest flux are plotted heavily, and
contour intervals are 0.5 x 1077 calfem” sec.
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FIGURE 3./ Absoclute value of monthly mean vector wind velocities at 19.5 meters.
Contour intervals are 1 m/eec.
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FIGURE 3.2 ~ Direction arrows representing directions of monthly mean wind vectors at 19. 5
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meters. Length of arrow shaft indicates wind speed in m/sec. (See scale above

figure).
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FIGURE 3.3 Monthly mesn wind strees lo the mean of 6-hourly wind stress at 10 meters

eslculated from FNWC wind data. Contour intervals are 0.2 dynes/cm .
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FIGURE 344 The verticsl component of monthly mean wind stress curl is the mean of 6-hourly
wind stress curl approximated by finite-differences from 6-hourly wind stresses at
10 mner.s. llclinel’ol sero curl are plotted heavily. ‘and contour intervals are
4.0 x 10" "dynes/em”.
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FICURE 3.8 Monthly mean wind shear stress velocity cubed, U*” {g the mesn of 6-hourly wind
shear stress velocity cube% calculated from wind speed st 1. meters. Contour
intervals are 0.02 (m/sec)”, .
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TICURE 3. Monthiy mean seid surface temperature is the mean of 12-hourly FNWC sea surface
temperatures. Contour intervals are 1°C.
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FIGURE 3,3 Monthly mean air temperature is the mesn of 12-hourly FNWC sir temperature.
Contour intervals are 2°C,
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FIGURE 3.8 Monthly mean 700 mb height is the mean of 12-hourly FNWC 700 mb beights.
Contour intervale are 2% meters.
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FIGURE 3,9 Monthly mean surface vapor pressure is the mean of 12-hourly FNWC vapor
pressurs at 19,5 meters. Contour intervals are I mb,
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sensible heat flux calculated from FNWC alr and ses tempersture and wind
using a bulk formela. ‘hnlhu- ft sere heat flux are plotted Deavily, and contour
intervals are 1,0 x 10  csl/em” eec.




PO |

LATENT HEART FLUX (1@x%-3 CAL/CMxx2 SEC) JULY -

60

S0

LATITUDE (N)

2P 130

FIGURE 3.}i

Jm?// /

140 150 (60 170 180 190 200 @210 220
LONGITUDE (E)
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FIGURE l}.l Absolute value of monthly mean vector wind velocities at 19.5 meters.

Contour intervals are 1 m/sec.
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FIGURE 42 Direction arrows representing directions of monthly meas wind vectors at 19.5
meters. Length of arrow ehaft indicates wind speed in m/sec. (See scale above
tigure),
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FIGURE *3 Monthly mean wind stress is the mean of 6-hourly wind stress at 10 meters
calculated from FNWC wind data. Coatour intervale are 0.2 dynes/cm’,
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FICURE 4,44 “The vertical component of monthly mean wind stress curl ia the mean of é-hourly
wind stress curl approximated by finite-differences from 6-hourly wind stresses at
10 m-ur_y !ullncn’ol sero curl are plotted heavily, 'and contour iatervals are
4.0x 10 “dynes/em’.
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FIGURE l*_s' Monthly mean wind shear stress velocity cubed, U#™ {s the meéan of 6-hourly wind
shear stress velocity cubes calculated from wind epeed at 10 mneters. Contour
intervals aré 0.02 (m/sec)”.
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FIGURE 46 Monthly mean ses surface temperature is the mean of i2-hourly FNWC sea surface
temperatures. Contour intervale are 1°C.
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FIGURE ‘f.‘l Monthly mean alr temperatyre is the mean of 12-hourly FNWC air temperature.
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FIGURE 4. ¥ Monthly mean 700 mb beight is the mean of 12-hourly FNWC 700 mb heights.
Contour intervals are 25 meters.
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FIGURE 4,9 Monthly mean surface vapos pressure is the mean of 12-hourly FNWC vaper
pressure at 19.5 meters. Contour intervals are I mb.
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sensible heat flux calculated from FNWC air and sea temperature and wind
ueing 8 bulk lormul;..‘hohnu {l zero heat {lux are plotted heavily, and contour
intervals are 1,0 x 10  cal/cm” see.
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FIGURE §s/ Absolute value of monthly mean vector wind velocities at 19.5 meters.
Contour intervals are | m/sec.
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FIGURE 5.2 Direction arrows represesting directions of monthly mean wind vectors at 19.5
meters. Length of arrow shaft indicates wind speed in m/esc. (See scale adove
figure).
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FIGURE £3 Monthly mean wind stress s the mean of -hourly wind stress st 10 meters
calculated from FNWC wind dats. .Centour {ntervals are 0.2 dynes/cm.
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FIGURE 55" Monthly mean wind shear stress velocity cubed, Us” is the mean of 6-hourly wind
shear stress velocity :ube$ caleulated [rom wind speed at 10 meters. Contour
intervals are 0,02 (m/sec)™.

T TEe T 40 150 TeD

SER SURFACE TEMPERATURE (DEG.C) SEPT 78

LATITUDE (N)

8P T80 740 150 B0 170 180 186 820G 210 =220
B o LONGITUDE () s
FIGURE 83§ Monthly mean ses suriace temperature lo the mesn of i2-houtly FNWC ses surface
temperatures. Contour intervals are 1°C.
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FIGURE &7 Monthly meas air temperature is the mean of 12-hourly FNWC air temperature.
Contoar intervals are 2°C,
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FIGURE 5.8 Monthly mean 700 mb height is the mean of i2-hourly FNWC 700 mb helghte.
Contour intervals are 25 metere.
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FIGURE 8.9 Monthly mean surface vapor pressure is the mean of 12-hourly FNWC vapor
pressure at 19.5 meters. Contour intervals are I mb,
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FIGURE §J0 Monthly mesn sensible heat flux (ocean to atmosphere) is the mean of 12-hourly

sensible heat flux calculated from FNWC air and sea temperature and wind

using a bulk lormuh._‘hollnu {l zero heat flux are plotted heavily, and contour

intervale are 1.0 x 10 ~ cal/em™ sec.
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1atent heat flux calculated from FNWE gea temperature, vappr pressure and

180 00 210

wind using & bulk (ormuh. lugtne of zero heat flux are plotted heavily, and
contour intervals are 0.5 x 10°° cal/em’ sec.
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FIGURE @.f{ Absolute valae of monthly mean vector wind velocities at 19.5 meters.
Contour istesrvals are § m/sec.
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FIGURE 6.2 Direction arrows representing directions of monthly mesn wind vectors at 19.5
meters. Length of arrow shaft indicates wind speed in m/sec. (See acale above

fiagure).
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FIGURE @3 Monthly mean wind stress (s the mean of b-hourly wind stress at 10 meters
calculated {rom FNWC wind data. Coatour intervals are 0.2 dynes/em”,
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FIGURE 6,4 The verticil component of monthly mean wind stress curl s the mean of 6-hourly
wind stress curl approximated by finite-differences from 6-hourly wind stresees st
10 lncur.# luollnoc’nl zero curl are plotted heavily, ‘and contour intervals are
4.0 x10 “dynes/em”,
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FIGURE §.§ Monthly mean vinJl shear strese velocity cubed, U*” {g the mean of 6-hourly wind

shear stress Velocity cube% calculated from wind sneed st 10 tneters. Contour
intervale are 0,02 Im/sec)”,
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FIGURE 6,86 Monthly mean sea sirface temperature ia the meas of 12-hourly FNWC aea surface
temperatures. Contour intervals are 1°C.
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FIGURE 6.7 Monthly mean air femperature is the mean of 12-hourly FNWC air temperatuse.
Contour intervals are 2°C,
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FIGURE 6,3 Monthly mean 700 mb height is the mean of 12-hourly FNWC 700 mb heights,

Contour intervals are 25 meters.
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FIGURE 68 Monthly mean surface vapor pressure is the mean of 12-hourly FNWC vapor
pressure at 19.5 meters. Contour intervals are ! mb.
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FIGURE 6./0 Monthly mean seneible heat flux (ocean to atmosphere] is the mean of L2-hourly
sensible heat (lux calculated from FNWC air and ses temperature snd wind
using a bulk lormuh..flollnu f‘ zero heat flux are plotted heavily, and contour
intervale are 1.Ox 10 ~ cal/em” sec.
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[_ FIGURE 6./} Monthly mean lateat heat fliux {ocean to atmosphere ) is the mean of 12-hourly
latent heat flux calculated I‘rom FNWC sea temperature, vapor pressure and
wind using a bulk {ormula. }me of sero heat flux are plotted heavily, and
contour latervale are 0.5 x 10" cal/em  sec.
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FIGURE 7,/ Absolute value of nonthly mean vector wind velocities at 19.5 meters.
' Contour intervals are 1 m/sec.
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FIGURE 7.2 Direction arrows representing directions of monthly mean wind vectors at 19. 3
meters. Length of arrow shalt indicates wind speed in m/sec. (See scale above
figura).
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FIGURE 73 Monthly mean wind stress {9 the mean of 6-hourly wind etress at 10 meters
calculated Ir.nm FNWC wind data. .Contour intervals are 0.2 dynee/cm .
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FICURE 7,r’ﬂn'nrdn\'?einpﬁcm of monthly mean wind atress curl is the mean of 6-hourly”

wind stress curl appraximated by finite-differences from 6-hourly wind stresses at
10 mcurs. luuno.’ol sero curl are plotted heavily, "and contour intervals are

4.0 x 10" "dynea/cm”.
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FIGURE T.5 Monthly mean wind shear stress velocity cubed, U*” s the mean of b-hourly wind
shear strear vcloélty eubes calculated from wind speed at 10 meters. Contour
intervale are 0. 02, (m/sec) .
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FIGURE 7.6 “Monthly mean ses surface tamperature is the mean of 12-hourly FNWC sea surface
temperatares. Contour intervals are 1°C.
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FIGURE ‘L7 Monthly mean slr jemperature s the mean of 12-hourly FNWC air temperature.
Contour intervale aze 2°C.
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TIGURE 7.§ Monthly meas 700 mb height is the mean of 12-hourly FNWC 700 mb heighte.
Contour iatervals are 25 meters.
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FIGURE 7.9 Monthly mean surface vapor pressure s the mean of 12-hourly FNWC vapor
pressure at 19.5 metera. Costour intervals are I mb.
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FIGURE 7,10 Monthly mean sensible heat flux (ocean to atmosphere) i» the mean of 12-hourly”
sensible hest flux calculated from FNWC atr and sea temperature and wind

uvelng a bulk formuls. Jsolines pf sere heat fNlux are plotted heavily, and contour
. . F g

intervals are 1,0x 10 cal/em’ sec.
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Monthly mean latent heat flux {ocean to atmosphere ) is the mean of 12-hourly
latent beat flux calculated from FNWC sea temparature, vapor pressure and
wind using & bulk! formula. ho}ine of tero heat flux are plotted heavily, and
contour intervale are 0.5 x ™" cal/em’” sec.




*(0IS ‘@3TuMm ‘M Aq peaedsad) D5,1° uTr sae sjuswaidur “sdoap

1GX DVASNVML 3y3 3O suoT3Tsod ay3 YIew S3SS01d 8yl ATjaesy umexp

o1e ATewoue 018z JO SUTTOST puUe painydjey axe seaie Afewoue aayjebay
-sy3dep pSxT3 e painojuod (D,) sayTewoue sxnjexadwsy ATYIUOW 7'/ TWNOII

{3) 30nL1oN0N (3) 30NLI9NOD
02 D22 O0L2 002 061 08l 0Ll Q91 om&m Ote 002 06L 0BL OL1
5
=
:
z
b
=2
—
5
m
z
5
=
;
z

0s
SHILN 002 SHALN O

L6 AON-SE0 18X VISVl (VY TOR[INT ATV L0

INY 3014V (NI 3QU 1LV

IN)} 30114V




APPENDIX. Curl of Wind Stress Corrections to ADS Reports 1, 2 and 3
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FIGURE A.) The vertical component of monthly mean wind stress curl is the mean of 6-hourly
! wind stress curl approximated by finite-differences from &-hourly wind stresses at
10 meters. 1solines of zero curl are plotted heavily, and contour intervals are
4.0 x 10°? dynes/cm®, :

CURL OF WIND STRESS (1@x%-3 DYNES/CMxx3) JULY 76
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FIGURE A.Z The vertical component of monthly mean wind stress curl is the wean of 6-hourly
wind stress curl approximated by finite-differences from 6-hourly wind stresses at
10 meters. Isolines of zero curl are plotted heavily, and contour intervals are
4.0 x 10°* dynes/cm’,
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FIGURE A.D The vertical component of monthly mean wind stress curl {s the mean of 6-hourly
wind stress curl approximated by finite-differences from 6-hourly wind stresses at
10 meters. Isolines of zero curl are plotted heavily, and contour intervals are
4.0 x 107* dynes/cm’.
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FIGURE A.% The vertical component of monthly mean wind stress curl {s the mean of 6-hourly
wind stress curl spproximated by finite-differences from G-hourly wind stresses at
10 meters. Isolines of zero curl are plotted heavily, and contour intervals are
4.0 x 10°* dynes/cm?,
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CURL OF WIND STRESS (1@=%-3 DYNES/CM*%3) OCT 786

LATITUDE (N)

c0 130 140 150 180 170 180 180 200 210 220
LONGITUCE (E)
FIGURE A.S The vertical component of monthly mean wind stress curl {s the mean of 6- hourly
wind stress curl approximted by finite-differences from 6-hourly wind stresses at

10 meters. Isolines of zero curl are plotted heavily, and contour intervals are
4.0 x 107" dynes/cm®.
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FIGURE A.6 The vertical component of monthly mean wind stress curl is the mean of 6-hourly
wind stress curl approximated by finite-differences from 6-hourly wind stressey at
10 maters. Isolines of zero curl are plotted heavily, and contour fntervals are
4.0 x 10°? dynes/cm’,
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FIGURE A.# The vertical component of monthly mean wind stress curl s the mean of 6-hourly
wind stress curl approximated by finite-differences from 6-hourly wind stresses at
10 meters, Isolines of zero curl are plotted heavily, and contour intervals are
4.0 x 10°* dynes/cm®.
CURL OF WIND STRESS (1@%%-9 DYNES/CM=x3) JAN 77

82

? 120
LONGITUCE (E)

FIGURE A.Z The vertical component of monthly mean wind stress curl ts the mesn of §-hourly
wind stress curl approximated by finite-differences from 6-hourly wind stresses at
10 meters. Isolines of zero curl are plotted heavily, and contour intervals are
4.0 x 10°° dynes/cm?,
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FIGURE A.9 The vertical component of monthiy mean wind stress curl fs the mean of 6-hourly

[

wind stress curl approximated by finite-differences from 6-hourly wind stresses at
10 meters. Isolines of zero curl are plotted heavily, and contour intervals are
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FIGURE A.)) The vertica) component of monthly mean wind stress curl is the mean of 6-hourly
wind stress curl approximated by finite-differences from 6-hourly wind stresses at
10 meters. Isolines of zero curl are plotted heavily, and contour intervals are
4.0 x 10°* dynes/cm®,
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FIGURE A.IZ The vertical component of monthly mean wind stress curl is the mean of S-hourly
wind stress curl approximated by finite-differences from -hourly wind stresses at
10 meters. Isolines of zero curl are clotted heavily, and contour intervals are
4.0 x 10°? dynes/cm?,
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FIGURE A.13 The vertical component of monthly mean wind stress curl {s the mean of §-hourly

wind stress cur) approximated dby finite-differences from 6-hourly wind stresses at

10 meters. [solines of zero curl are plotted heavily, and contour intervals are

4.0 x 10°* dynes/cm’.
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FIGURE A1 'T'v":‘v:::::: cur) approximated by finite-differences from 6-hourly wind stresses at

10 meters. Isolines of zero curl are plotted heavily,
4.0 x 10°° dynes/cm’.
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FIGURE A.IS The vertical component of monthly mean wind stress curl is the mean of 6-hourly
wind stress curl approximated by finite-differences from 6-hourly wind stresses at
10 meters. Isolines of zero curl are plotted heavily, and contour {ntervals are
4.0 x 107? dynes/cm’.
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FIGURE A.1C The vertical component of monthly mean wind stress curl is the mean of G-hourly
wind stress curl approximated by finite-differences from S-hourly wind stresses at
10 maters. Isolines of zero curl are plotted heavily, and contour intervals are
4.0 x 10°Y dynes/cm’,
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FIGURE A.17 The vertical component of monthly mes~ wind stress curl is the mean of 6-hourly
wind stress curl approximated by fin).e-differences from 6-hourly wind stresses at

10 meters. Isolines of zero curl are plotted heavily, and contour intervals are
4.0 x 10°* dynes/cm®.
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FIGURE A.)J¥ The vertical component of monthly mean wind stress curl {s the mean of 6-hourly
wind stress curl spproximated by finite-differences from 6-hourly wind stresses ot
10 meters. Isolines of zero curl are plotted heavily, and contour intervals are
4.0 x 10°? dynes/em’,
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