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CX.:ecNotes 
A REVERSAL OF THE NORMAL LOOP CURRENT BOUNDARY PATTERN by Steve Auer 

Oceanographic analysts working with infrared satellite imagery use the warmest water 
(which appears as a darker shade of grey on the satellite image) as a tracer for defin
ing the Loop Current's location. Thus, the Loop is visualized as containing warmer 
water than the adjacent Gulf of Mexico waters. However, during the first half of August 
1982, this relationship -was apparently reversep as. sate.llite imagery showed the Loop to 
be slightly cooler (l"C or less) at the surface. In addition, the Robinson-Bauer clima
tology suggests that this condition may be an annual event. 

As part of the Gulf Stream System, the Loop Current advects water from the Caribbean Sea 
through the Yucatan Strait penetrating a varying distance into the Gulf of Mexico before 
looping around and exiting through the Florida Straits. For much of the year, the Loop 
is identified on satellite imagery by a thermal gradient, which is sharpest during the 
winter. However, intense summertime insolation weakens this gradient as SSTs become 
nearly isothermal across the Gulf. This condition prevents surface thermal identifica~ 
tion of the Loop. The Loop can be analyzed at subsurface depths using expendable bathy
thermographs (XBT). However, these observations are scattered and infrequent. Thus the 
Loop's position is largely unknown from about July to October. 

On August 3, 1982, an infrared image showed a slight thermal gradient running north into 
the Gulf past the Yucatan Strait. The Loop side of the gradient was cooler, a perplex
ing reversal of the normal pattern. Nevertheless, other images on August 3, 7, and 15 
also showed this pattern. The August 7 image was best, showing most of the Loop's boun
dary. The SST charts produced by the National Meteorological Center during the period 
also indicated this reversed gradient pattern as the Loop area was seen to be slightly 
cooler. Also, XBT data from July 31 and August 1, 19, and 27 determined a rough Loop 
position which agreed with the satellite irm~a~g~e-ry~·----~--~------~------~---1 

The Robinson-Bauer SST Climatology sug
gests that this may be an annual event. 
The August climatology is seen in Figure 
1. SST's in the approximate Loop area 
are seen to be slightly lower. This 
condition is not seen in any other cli
matological month. Apparently, the 
Gulf's surface water response to the 
summer insolation is greater than the· 
Caribbean and the advection of the Car
ibbean water by the Loop into.the Gulf 
accounts for this unusual pattern. If 
this is an annual episode, its onset 
can be used to provide a much needed 
Loop observation during the long summer
time data void. 28.7 28.7 28.6 28.6 2 .7 
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Figure 1. Robinson-Bauer SST Climatology 
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Monthly mean sea surface temperature is the 
mean of two-day analyses using ship, buoy, 
and satell·ite observations. Contour I ine 
interval is 1.oqc. 
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Monthly mean sea surface temperature is the 
mean of two-day analyses using ship, buoy, 
and sate I I i te observations. Contour I ine 
interva I is 1.0°C. 
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Western Pacific Ocean 
SST--MONTHLY ANOMALY <°Cl 
January 1983 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value -- shading 
shows where the monthly mean is colder than 
climatology. Contour I ine interval is 0.5°C. 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value -- shading 
shows where the month I y mean is co I der than 
climatology. Contour I ine interval is 0.5°C. 

7 



70N 

60N 

SON 

40N 

30N 

ZON 

10N 

0 

105 

205 

305 

100E 110E 120E 130E 

100E 110E 120E 130E 

W~stern Paclflc Ocean 
SST--YEARLY CHANGE (°C) 
January 1983 

140E 1SOE 160E 170E 

140E 1SOE 160E 170E 

180 

18 0 

170W 

70N 

60N 

SON 

40N 

30N 

ZON 

10N 

0 

105 

205 

305 

170W 

Yearly change ls the dlfference between the 
monthly ~ean SST for thls month and for the 
correspondlng month last year -- shadlng shows 
where thls year's monthly mean ls colder than 
the correspondlng monthly mean last year. 
Contour I lne lnterval ls 0.5°C. 

8 



170W 160W 1SOW 140W . 

?ON 

60N 

SON 

40N 

30N 

ZON 

10N 

0 

105 

205 

305 

170W 160W 1SOW 140W 

Eastern Pacific Ocean 
·SST--YEARLY CHANGE (°C) 

January 1983 

130W 1ZOW 11 ow 100W 90W 80W ?OW 

?ON 

7J;2 
~ 

fo-
60N 

SON 

40N 

30N 

ZON 

1QN· 

0 

105 

205 

305 

130W 1ZOW 110W 100W 90W 80W ?OW 

Yearly change is the difference between the 
monthly mean SST for this month and for the 
corresponding month last year -- shading shows 
where this year's monthly mean is colder than 
the corresponding monthly mean last year. 
Contour I ine interval is 0.5°C. 
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Monthly mean sea surface temperature is the 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value-- shading 
shows where the monthly mean is colder than 
climatology. Contour I ine interval is 0.5°[. 
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Yearly change is the difference between the 
monthly mean SST for this month and for the 
corresponding month last year -- shading shows 
where this year's monthly mean is colder than 
the corresponding monthly mean last year. 
Contour I ine interval is 0.5°C. 
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BERING SEA I NORTH SLOPE ICE ANALYSIS 

170'W 

C • Total '"'concentration in the .11rea In 
tenths. 

C1 ,Cb,cc • Concentration of thickest (C,l, 2nd 
th\cke5t (Cbl. and )rd thickest (tel 

'" ·s,,sb,Sc • Stage of development of thickest (Sal, 
2nd thickest (Sb), and 3rd thickest 
(Sc) Ice. 

~c .. Concentration of lc:ft within area(s) of 
strips and patches. 

STAGE(S) OF ~EVELOPIIEt/T (THICKNESS) 

I "New Ice' (0-10 em) 
3" Young ice {\0-30 "") 
6 • l'lrst year {30·200 ern) 
7 • rlrst year thin (30·70 em) 

I. "first year"medium (70-120 em) 
~. " First year thick (120-200 cml 
?· • "Old Ice (survived at leaH one surrrncr's ~ltl 

EXA'1PLES 

160'W 150'W 140'W 130'W 

• Godin 

JANUARY 1983 

The mean monthly surface pressure circulation shows a 986 mb 
low centered in the central Gulf of Alaska near 52°N 150°W. 
The low pressure center is displaced eastward of its normal 
position near 5l 0 N 175°E. Northeasterly geostrophic winds 
affect the marginal ice zone of the Bering Sea. At Bering 
Sea coastal stations located at Nome (64°N 165°W), King Salmon 
(59°N 157°W), and Cold Bay (55°N 163°W) monthly mean tempera
tures were normal. Not reflected in the monthly means are the 
southeasterly winds and above normal temperatures which 
affected the Bering Sea area during the latter third of the 
month. The ice edge expanded rapidly early in the month under 
the influence of northerly winds and below normal temperatures. 

I~ - rhwouoolth;ok"''""h;, Late in the month, when temperatures warmed as the winds be-
,.,,,.,.,.wthloml, came southeasterly, the ice in the Bering Sea drifted west-
~~~'r~c~aTne;,~:~~~~~:~~ms ward. The westward drift expanded the ice edge west of 170°W 
~':':~""'""''"'"'" where the ice edge is at a more northerly latitude. The 
""111" ""N''· current ice edge position is near its hi stori ca 1 mean. 
Ice boundary estimated. 

~----~~~~~----~ 14 
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The rate of wintertime cooling in the North Panel 
area substantially decreased during January. SST 
decreases of 0.5-l.0°C were observed at the off
shore buoys during the month. The only departure 
from this trend was a minor 0.5°C warming episode 
during January 13-19 at the buoy at 42°30N 130°W. 
The most significant occurrence in the North Panel 
area was an anomalous warming in nearshore waters 
east of 127°W during the second half of the month. 
Coastal stations showed a slight overall monthly 

.mean SST decrease (0.3°C), although most of this 
!cooling took place during the first half of the 
month, with the anomalous warming thereafter. In 

. :an cases, SSTs at coastal stations were higher at 
the end of the month than at the beginning. Fac
tors contributing to this nearshore warming were 

.unseasonably mild air temperatures and strong 
southerly winds associated with several intense 

·weather systems which moved through the area during 
40 'N '----;;::::=:::;:;:::===::;:=;::==::!· January 22- 28. 

·'l::.·~. ~ ~·+,+ 
~- ~ifoo o o 'I' •®"l c: +~ 
~ ~ "'0 o· •+++ ooo oM+-

Buoy Locations 
Number Location 

Analysis Techniques 
Thermal boundaries are determined 
from a combination of enhanced 
infrared satellite imagery and 
ship and buoy observations. I den-

w-o • • .0:: 0 o0 t•. 0 o X' 
35oN ~ -+ Oooo +••.,~ • o,., o 3.-

+ ........ 0~ 

1i6ofii""" 39.2N,I2~.0'W 
~6013 38.2N,I23.3W 
46026 37.81-1, 122.]W 
~6012 J].~N, 122.7W 
~6011 3~.9N, 120.9W 
~6023 3~. 3N, 120. 7W 
~6025 33.8N, 119.JW 
~602~ 33.0N, 119.7W tification of these features by 

satellite is 1 imited by cloud 
~I+ o '~- • 
\211 •1 x&

0 -!'-.• cover. 
Key 

30'N 

0 • X.JtAw.•_O 
0 1' • • • o·-xll· W: A 
00~ O)(,tC:: A" )( ;)(& 

Wo ·~••x"o",.,~ 
@' o ~x&*'x 0 ., x 

o• A~ Oo oo 

I ~· •• ••xx 'l•'x 
+ '"'Q + ·~··· • #14 '/.. 'W" t. X )( l( 

c: •• 
x,~.x,., 

. ,o,x,e,+ = thermal boundaries 
W = warm 
C = cold 

'""@ = date of feature 
,-) = outline of water 
'- mass feature 

)I..~~)C ~ 
'-------------~ 'W' J X .j-.l...._._, 

130'W 

North Panel 
Kent Short . 
Seattle Ocean Services Unit 
National Weather Service/NOAA· 
7600 Sand Point Way NE 
Bin C\5700 
Seattle, WA 98115 
206/527-6105 

South Panel 

.120'W 110'W 
From December 1982 to January 1983, South Panel Area SSTs de
creased seasonally 0.5-l.0°C except within 250 miles of the Baja 
and southern California coasts and 500 miles of the central 
California coast. Maximum warming of 1.0°C occurred along 
central California. Satellite imagery consistently suggested 
warmer southerly currents along the entire · 
coast with slightly cooler water along the 
immediate coast. SSTs 0.5-l.0°C below normal 
north of 32°N and west of 128°W continued the 
pattern set in April 1982. Elsewhere above 
normal SSTs showed a maximum of 3.0°C above 

BUOY STATISTICS 
Buoy Mean Std. 

No. SST Dev. 
46014 13.2 Q.9 
46013 13.2 0.6 Larry Breaker 

Satellite Field SerVice ~tation normal along the central California coast. 
Nat iona I Eanh Sate IIi te Service Up we 11 i ng-fa vorab 1 e winds occurred January 
~~~\rice Avenue 8-11 but caused little upwelling. Periods of 

46026 
46012 

12.0 0.8 
13.8 0.4 

Redwood City, CA-94063 strong southerly to westerly winds with pass-
415/364·2422 i ng storms mixed and coo 1 ed the ocean 1- 2°C 

beyond 100 miles offshore January 18-31. 
15 

46011 15.5 0.4 
46023 15.6 0.4 
46025 15.8 0.8 
46024 16.0 0.2 
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Monthly mean sea surface temperature is the 
mean of twice-weekly analyses using ship, 
buoy, and sate II ite observations Contour 
I ine interval is 1.0°C. 
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West Coast Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
c I imato I og ica I month I y mean va I ue shading 
shows where the monthly mean is colder than 
climatology. Contour I ine interval is 1.0°C. 

SST--MONTHLY ANOMALY (°C) 
January 1983 
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The end of this month's positions of the 
Gulf Stream System and its associated 
eddies are shown for the NW Atlantic and 
the Gulf of Mexico. The Gulf Stream and 
Loop Current boundaries are located by 
infrared satellite imagery or XBT (expend
able bathythermograph) data. Anticyclonic 
eddies are labeled a-z in the Gulf of 
Mexico and 1-99 in the NW Atlantic. 
Cyclonic eddies are labeled A-Z. Arrows 
on eddies indicate direction of circula
tion. Warm-core or anticyclonic eddies 
rotate clockwise; cold-core or cyclonic 
eddies rotate counterclockwise. The line 
to the eddy center shows the net trans
lation since last month or since last 
observed. Eddies or sections of the Gulf 

EAST COAST OCEAN FEATURES 
Stream System which were not observed 
during the month are not shown on the 
analysis chart. The long arrows at the 
bottom of the chart indicate the date of 
data used. 

Data used in this analysis include: 
NOAA satellite infrared imagery, 

National Earth Satellite Service 
Bathythermograph data, 

National Meteorological Center 
of National Weather Service, 

Oceanographic Analysis, 
A daily detailed analysis issued by 
National Weather Service/ 
National Earth Satellite Service 

G0STT.777~·~~~~~T7~37~~~~~7:?~35N 

Jenifer Wartha Clark 
Synoptic Anal. Br., S/DS23 
NESS/NOAA 
Washington, DC 20233 
301/763-8446 

Steve Auer 
Nat. Met. Center, W/NMC21 
Nat. Weather Service, NOAA 
Washington, DC 20233 

. 301/763-8133 

JANUARY 1983 
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The northern amplitude of the Loop Current has increased from 24°N to 24°30N. Eddy 
~translated 120 km WSW during January. Eddy f, previously identified by AXBT (air
borne expendable bathythermograph) data on December 2, translated about 110 km NW 
by January 31. A warm eddy-like feature was discerned in the northwestern Gulf near 
26°N 94°30W. 

18 



I 

' I 

45N 
Key for Submarine Canyons: · .. :· 

.... , .. 

- Corsair Canyon 
- Lydonia Canyon 
- Hydrographer Canyon:··;·,!::.· .. ·; 
- Atlantis Canyon 

Bl - Block Canyon 
- Hudson Canyon 

40N 
I 

~-/ 
/~ 
(.!L ... . . . . 

·~ 
35N 

30N 

/-~..----+- 2/2 ----+-+1r-----+- l /31-tf-l . . . 

. . 
convp·rn,>nce front 

25N 
75W 65W 60W 55W 

One new anticyclonic eddy was observed durinq January. Anticyclonic eddy 22 was 
not observed all month and its status is uncertain (i.e., it may no lonqer exist). 
A Gulf Stream meander near 41°N 64°W pinched-off around mid-January forming new 
eddy 29. Eddy 25 translated 175 km SW. The l~cations of eddies 26, 27, and 28 
are uncertain due to much cloudiness and some conflicting data. Eddy 26 was lnst 
observed on January 8. Eddies 28 and 27 apparently translated 140 km WNvi and·,l50 
km S, respectively. 

Cyclonic eddies S and T are newly observed eddies whose origins are unknown. Eddy? 
N moved erratically during the month with a net translation of 140 km SW. Eddy P 
travelled 110 km S. Eddy Q, identified by the Naval Eastern Oceanography Center, 
apparently moved 155 km SE. Eddy R translated 330 km SW. The subtropical covergence 
front was observed for the first time this winter season on January 30-31. 
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Monthly mean sea surface temperature is the 
mean of twice-weekly analyses using ship; 
buoy, and sate II ite observations. Contour 
I ine interval is 1 .0°C. 
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NW Atlantic Ocean 
SST--MONTHLY MEAN (°C) 
January 1983 
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Monthly mean sea surface temperature is the 
mean of twice-weekly analyses using ship, 
buoy, and sate I I ite observations. Contour 
I ine interval is 1.0°C. 
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Gulf of Mexico 
SST--MONTHLY ANOMALY (°C) 
January 1983 
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Monthly anomaly is the difference betwe~n the 
monthly mean sea surface temperature and the 
climatological monthly mean value-- shading 
shows where the monthly mean is colder than 
climatology. Contour I ine interval is 1.0°C. 
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OceaNotes 

NEW GLOBAL SST ANALYSIS 

The recent extreme warming in the tropical eastern Pacific has been underestimated 
by the global operational objective SST analysis (see discussion in the November 
1982 issue of this publication for more details). In an effort to improve our SST 
fields, a global analysis has been provided by a new analysis produced by the Climate 
Analysis Center (CAC). This analysis is obtained from two-degree latitude and long
itude monthly summaries of climatologically screened in situ (ship and buoy) SST 
observations. These two-degree summaries are processed by a non-linear filter based 
on the computation of medians (see Rabiner, 1975). Since medians were used rather 
than weighted means, extreme points could be systematically eliminated from the 
final product. 

The global SST climatology used by CAC is the one-degree resolution SST climatology 
processed by Reynolds (1982) from an NCC data summary of in situ SST observations. 
A comparison of the differences between this climatology and five other global 
climatologies, including the Robinson and Bauer climatology can be found in Reynolds 
(1983). 

In coming issues of Oceanog~aphic Monthly Summ~y a set of charts derived from 
satellite data will be also included on pages 8, 9, and 12. 

Reynolds, R.W., 1982. A Monthly Averaged Climatology of Sea Surface Temperatures. 
NOAA Tech~cal Repont NWS 31, 35 pp. 

Reynolds, R.W., 1983. A Comparison of Sea Surface Temperature Climatologies. J. 
o6 C~ate and App~ed Meteo~ .• 22, in press. 

Rabiner, L.R., M.R. Sambur, and C.E. Schmidt, 1975. Applications of Linear Smoothing 
Algorithm to Speech Processing. TEE T~n6. on Aco~~co, Speech and S~gnat P~oceh~
~ng, ASSP-23, 552-557. 

3 



70N 

bON 

50N 

40N 

30N 

ZON 

0 

105 

100E 110E 1ZOE 130E 

/ ,-~ 
'- -.. - I 

'-- /" !..._ \. '-

r' - .,- ../ 

100E 

~\ 
r 

1ZOE 

Western Pacific Ocean 
SST--MONTHLY MEAN (°C) 
SHIP and BUOY DATA 
February ]Jll' 

130E 

140E 

140E 

This is 
mean of 
Contour 

150E 170W 
70N 

bON 

50N . 

30N 

ZON 

0 

105 

1!0 · 170W 

the new chart format (see p. 3). Monthly 
in situ data (ship and buoy observations). 
line interval is 1.0°C.· 

4 



70N 

60N 

SON 

30N 

0 

lOS 

170W 160W 150W 

170W 160W 

Eastern Pacific Ocean 
SST--MONTHLY MEAN (°C) 
SHIP and BUOY DATA 
February 1983 

140W 130W 1ZOW 110W 100W 90W sow 70W 

~ 
::tr 

fo-

100W 

This is the new chart format (see p. 3). Monthly 
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This page is intentionally left blank. Monthly charts using satellite data will 
appear on this page in coming issues. 
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NOAA-7 SATELLITE IMAGE #8723 

This infrared satellite image is from 0840 GMT on March 3, 1983. The area of cov
erage includes the eastern basin of the Gulf of Mexico. Surface temperature gra
dients are seen on the image as shades of grey--darker shades indicating higher tem
peratures. The landmasses of Florida, Cuba, and the Yucatan Peninsula are seen as 
cooler than the sea surface in the upper right, lower right, and lower left corners, 
respectively. Cooler shelf waters are discerned along Florida, the Bahama Islands 
(east of Florida), and Cuba. The warm waters of the Gulf Stream System are seen to 
penetrate into the Gulf of Mexico and flow thru the Florida Straits and along the 
east coast of Florida. Anticyclonic eddy~ is seen northwest of the Loop Current 
penetration. For details on the monthly events of this region see page 18. 
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BERING SEA I NORTH SLOPE ICE ANALYSIS 

75 

1so·w 

C • Total Ice concentration In the area in 
tenths. 

·c,.,cb,Cc "Concent;~tion of thickest (C ), 2nd 
thlckut (Cb), and 3rd thick~st (C,:) 

''" ·s,.,sb,Sc • Stage of development of thickest (s,.l, 
2nd thickest (Sb), and 3rd thickest 
(s.,) lee. 

~c • Concentration of Ice within area(s) of 
strips and patches. 

STAGE(S) OF DEVELOPMENT (THICKNESS) 

I " New Ice (0~10 em) 
3 • Young ice (10-30 em) 
6 • First yeJr (30-200 em) 
7 • First year thin (30-70 em} 

I. • FirH year medium {70-120 em) 
~- " first year thick (120-200 em) 
7. • Old ice (survived at least one SunYiler's melt) 

EXNIPLES 

I~ -
Theoretical thickness of this 
season's growth (em). 

Fast ice. Sea ice which forms 
and remains fast along the 
coast 
Ice boundary visually or 
satellite observed. 

---- Ice boundary estimated. 

FEBRUARY 1983 

National Weather Service Rep. 
Navy-NOAA Joint Ice Center 
Nat. Meteorological Center, 
Washington, DC 20233 

1/763-597?_ 

The mean monthly surface pressure circulation shows a double 
center 985 mb low pressure system in the northern Pacific near 
51°N l70°W and 48°N l50°W. In the Bering Sea geostrophic sur
face winds are easterly south of 60°N and northeasterly to the 
north. An extensive shore and flaw lead containing new and. 
young ice extends from the Bering Strait to Bristol Bay (59°N 
l60°W). The thickest non-fast ice in the Bering Sea consists 
of first year medium ice located southwest of the ice genera
tion area within the shore/flaw lead feature. Large shore 
leads are also observed west of St. Lawrence (63°N l70°W} and 
St. Matthew (6l 0 N l73°W} Islands. The ice edge generally ex
panded 30-35 km east of l75°W and 100-150 km west of l75°W. 
The current ice edge position is near the historical mean. 
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Very small SST changes and weak SST gradients 
characterized the north panel area during February. 
Slight cooling occurred in offshore areas, and 
slight warming in coastal waters. However, the 
changes were virtually insignificant, amounting 
to less than 0.5°C over the month in both cases. 
Small fluctuations in SST were observed at all 
buoys and coastal stations, but were not part of 
any trend, and were generally unrelated spatially. 
The only exception to this was a consistent warm
ing episode observed at all Washington coastal 
stations during the last ten days of the month. 
The significant warm anomaly in nearshore waters 
seen in preceding months is persisting, and is 

40'N '----;;___:::;:.:;__~_ ~;;;~=*==:! 

likely related to strong positive anomalies ob
served further south along California. Cloud 
'cover severely hampered the use of satellite im
agery during February. No significant thermal 
features were seen in the limited usable imagery. 

North Panel 
Kent Short 
Seattle Ocean Services Unit 
National Weather Service/NOAA 
7600 Sand Point Way NE 
Bin Cl5700 
Seattle, WA 98115 
206/527-6105 

' c.: 
• • 

Buoy Locations 
Number Location 
1i6o'ill 39.2N, 12&.ow 
~6013 38.2N,123.3W 
~602& 3].8N,122.]\J 
46012 37.4N,122.711 
46011 34.9N,120.9\I 
46023 J4.JN,I20,]W 
4602$ )3.8N,II9.JW 
46024 J3,QN,119.2W 

Analysis Techniques 
Thermal boundaries are determined 
from a combination of enhanced 
infrared satellite imagery and 
ship and buoy observations. Iden
tification of these features by 
satellite is 1 imited by cloud 
cover. 

Key 
. ,o,x,e,+ = the rma 1 boundaries 

w = warm 
c = cold 

-@= date of feature 
,-) = outline of water ,_ 

feature mass 

120"W 110"W 
With the jet stream displaced much further south than average, 
several storm systems moved through the south panel area (SPA) 
in Feb. causing stronger and more persistent southerly surface 
winds than normal from the coast to 130°W. This, in turn, 
prevented any significant upwelling from occurring and led to 
a 0.5°C warming of the average SSTs from Jan.to Feb. east of 
127°W. This warming near the coast enhanced the pool of anom-
alously warm water in this area so that aver SS b age Ts in Fe . 
were l.0-3.5°C above normal along the entire Buoy Avg. Std. 

south Panel SPA coast and extending offshore 550 km. No. SST Dev. 
D.3 Larry Breakor The center of the warm pool was near 36°N 

m~m~~,Jield Service Stationl22°W. West of 127°W, SSTs decreased 0.5-
660 Price Avenue 1. ooc in Feb. SSTs between 32° and 39°N 
Redwood City, CA 94063 west of 132°W continued 1.0-1.5°C cooler 
415/364-2422 than normal, although the cool area is 

smaller than several months ago. 
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13.5 
13.7 1.2 
13.2 0.5 
14.0 0.2 
15.3 0.3 
15.5 0.2 
16;1 0.2 
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EAST COAST OCEAN FEATURES 
Stream System which were not observed 
during the month are not shown on the 
analysis chart. The long arrows at the 
bottom of the c.hart indicate the date of 
data used. 

Data used in this analysis include: 
NOAA satellite infrared imagery, 

NESDIS 
Bathythermograph data, 
National Meteorological Center 
of National Weather Service 

Oceanographic Analysis,. 
A daily detailed analysis issued by 
National Weather Service/NESDIS 

The end of this month's positions of the 
Gulf Stream System and its associated 
eddies are shown for the NW Atlantic and 
the Gulf of Mexico. The Gulf Stream and 
Loop Current boundaries are located by 
infrared satellite imagery or XBT (expend
able .. bathythermograph) data. Anticyclonic 
eddies are labeled a-z in the Gulf of 
Mexico and l-99 in the NW Atlantic. 
Cyclonic eddies are labeled A-Z. Arrows 
on eddies indicate direction of circula
tion. Warm-core or anticyclonic eddies 
rotate clockwise; cold-core or cyclonic 
eddies rotate counterclockwise. The line 
to the eddy center shows the net trans
lation since last month or since last 
observed. Eddies or sections of the Gulf 

·E8~~~~)JlS\TJ\\2JR\0?0010)00~SB00~0fJG~
35

N 

Jenifer Wartha Clark 
Synoptic Anal. Br., S/DS23 
NESDIS/NOAA 
Washington, DC 20233 
301/763-8446 

Steve Auer 
Nat. Met. Center, W/NMC21 
Nat. Weather Service, NOAA 
Washington, DC 20233 
301/763-8133 

30N 

L---------------~~~~~~~~~~~~---L~15N 
February 1983 

100W 95W 90W 85W BOW 

The amplitude of the Loop Current has increased about two degrees of latitude this 
month. This increase is not largely due to a Loop Current buildup and intrusion, 
but to the Loop's partial absorption of eddy~· These two features were clearly 
separated on February 7, but they began interacting. before February 11. By February 
20 the Loop and eddy~ appeared to be merged, forming a large amplitude Loop Current. 
Around February 27 a reduced eddy ~ pinched off from the Loop. The current position 
of eddy~ shows a net translation of 275 km NW. Eddy f is estimated from drifting 
buoy position information provided by the NOAA Data Buoy Center. This buoy has 
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been in eddy f since October reporting its position and sea water temperatures 
from 0-200 meters depth. Eddy f end-of-month positions since December have been 
amended and are indicated in the analysis with translation lines. The warm feature 
near 26°30N 92°30W, originally thought to have been eddy f, has been observed in 
satellite imagery since late January. 

The status of eddy 22 has been tentative since December in that it was uncertain 
whether it had been absorbed into the Stream about December 15 near 38°30N 70°W 
or if it still existed west of that position. Since satellite imagery of the 
region has shown no trace of an eddy, it apparently was absorbed in mid-December. 
No new anticyclonic eddies were formed or absorbed in February. Eddy 25 translated 
220 km W. Eddy 29 translated 100 km SW. The size of eddy 29 significantly in
creased in mid- to late-February. This may possibly be due to the absorption 
of eddy 28, which was not observed this month, or to an interaction with a Gulf 
Stream meander. Eddy 26 apparently moved 40 km NE. Eddy 27 had translated 30 km W 
when last observed on February 18. 

No new cyclonic eddies were observed. Eddy N translated 90 km WSW. Eddy 
P moved 75 km WNW. Eddy T travelled 85 km NE. Eddies Q, R, and S were not ob
served. 
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monthly mean sea surface temperature and the 
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shows where the monthly mean is-colder than 
climatology. Contour I ine interval is 1.0°C. 
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Oceanognap!Uc Monthly Summ~y is published by the National 1·/eather Service and the 
National Environmental Satellite, Data, and Information Service (NESDIS). Oceanog~ap!Uc 
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O:ecNotes 

NEW GLOBAL SST ANALYSIS 

The recent extreme warming in the tropical eastern Pacific has been underestimated 
by the global operational objective SST analysis (see discussion in the November 
1982 issue of this publication for more details). In an effort to improve our SST 
fields, a global analysis has been provided by a new analysis produced by the Climate 
Analysis Center (CAC). This analysis is obtained from two-degree latitude and long
itude monthly summaries of climatologically screened in situ (ship and buoy) SST 
observations. These two-degree summaries are processed by a non-linear filter based 
on the computation of medians (see Rabiner, 1975). Since medians were used rather 
than weighted means, extreme points could be systematically eliminated from the 
final product. 

The global SST climatology used by CAC is the one-degree resolution SST climatology 
processed by Reynolds (1982) from an NCC data summary of in situ SST observations. 
A comparison of the differences between this climatology and five other global 
climatologies, including the Robinson and Bauer climatology can be found in Reynolds 
(1983). 

Reynolds, R.W., 1982. A Monthly Averaged Climatology of Sea Surface Temperatures. 
NOAA Teehni~ RepokX NWS 31, 35 pp. 

Reynolds, R.W., 1983. A Comparison of Sea Surface Temperature Climatologies. J. 
o6 C~ate and Apptled Meteok., 22, in press. 

Rabiner, L.R., M.R. Sambur, and C.E. Schmidt, 1975. Applications of Linear Smoothing 
Algorithm to Speech Processing. TEE Tkano. on AeoU4~C6, Speeeh and S~gnat Pkoeeh~
~ng, ASSP-23, 552-557. 
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SATELLITE IMAGE OF THE MONTH 

Separation of the Gulf Stream? 

Marcia L. Weaks 
Environmental Products Branch, E/SP22 
NESDIS, NOAA 
Washington, DC 20233 
301/763-8142 

The above satellite image (NOAA-7 #8899) illustrates surface thermal patterns that 
outline the path of the Gulf Stream as it passes northeast of Cape Hatteras, North 
Carolina, on March 15, 1983. Dark gray shades represent the warmest water masses; 
lighter grey shades represent cooler waters. According to the satellite picture, 
two pathways for the Gulf Stream are possible; one looping cyclonically around a 
cold eddy, and another meandering anticyclonically to the northwest of the cold eddy. 
One kilometer digital satellite data also revealed a discontinuity in the surface 
temperature pattern on the order of l-2°C. However, sea truth data was necessary 
to verify the surface temperature patterns. Subsurface (expendable bathythermograph} 
data were available for nine stations across the Stream. A subsurface analysis ver
ified the positions of thermal features as analyzed in the March 16 NWS/NESDIS daily 
Oceanographic Analysis: near 36.5°N 72°W the Stream was very narrow, but it was 
not cut off into two branches. The XBT data were widely spaced, therefore, interpo
lation was necessary to fill in the data gaps. I feel the results of these analyses 
are not conclusive but that drifting buoy data and/or a more detailed XBT survey 
would be .. 
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BERING SEA I NORTH SLOPE ICE ANALYSIS 

C" Total h:e ~on~entratlon In the area in 
tenths. 

·c.,,cb,ce "Conc:entratlon of thickest {c,.l, 2nd 
!~:ckest (Cb), and 3rd thickest (C,;) 

.S11 ,Sb,Sc • Stage of development of thickest {511 ), 
2nd thlckut (Sb)• and 3rd thickest 
(Scl h:e, 

~c • Concentration of lee within area(s) of 
strips and patches. 

STACE(S) OF DEVELOPMENT (THICKNESS) 

1 "New ice (0-10 em) 
3 • Young ice {10-30 em) 
6 • First year (30·200 em) 
7 • First year thin {30·70 em) 

1, • First year medium (70-120 em) 
~.=First year thick (120-200 em) 
7- "Old ice (survived at least one surTVner's melt) 

EXAAHES 

I~ -
Theoretical thickness of this 
'>{!ason_'s growth (em). 

Fast lee. Sea ice which forms 
and remains fast along the 
coast. 
rce boundary visually or 
satellite observed. 
Ice boundary estimated. 

MARCH 1983 

The mean monthly surface pressure circulation shows a deep 991 
mb low centered near 49°N 160°W. From the low's center to the 
southern Bering Sea the surface pressure deviates from 20 to 10 
mb below the monthly normal. Easterly geostrophic winds affect 
all Alaskan ice covered waters. At Bering Sea coastal stations 
the monthly mean surface temperatures were much above normal at 
King Salmon (59°N l57°W) and above normal at Nome (64°N 165°W) 
and Cold Bay (55°N l63°W). Under the influence of strong eas
terly winds and above normal temperatures the ice edge receded 
100-160 km in Bristol Bay (east of 166°W) in the southeastern 
Bering Sea. West of 166°W the ice edge changed little. The 
current ice edge is 100-200 km north of its historical mean 
position in Bristol Bay and 20-80 km south of the mean in the 
central and western Bering Sea. 
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MARCH 1983 
Conditions in the north panel area reflect the 
highly anomalous oceanographic and atmospheric 
phenomena which have occurred during the past few 
months along the West Coast· from equatorial reg
ions to Southeast Alaska. Offshore buoys showed a 
warm anomaly of about l°C, while coastal stations 
averaged 1.7°C above normal for March. Prevailing 
winds were from the south and southeast instead 
of the normally dominant westerly direction, re
sulting in a greater than normal northward and 
shoreward wind-driven transport of surface waters. 
No net change was observed in offshore SSTs during 
the month although a warming of 0.6-0.9°C did oc
cur on March 17-19, followed by cooling to prev
iuus ~ctiues. Coastal stations showed an &v~oay~ 
net increase of 0.6°C during March, most of which 
occurred during two warming episodes, ~larch 7-13 
and 17-19. The former was due to northward and 
shoreward transport of warmer water by strong 
southerly winds, and the latter due to local warm-

4o'N"----~;;;:;=:;~;=~;;~~~;:::!ing during a period of sunny weather and warm air 
temperature,s . 
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Buoy Location5 
Number Location 
1ibiiTll 39-2N,I2~.ow 
46013 38.2N,l23.3W 
46026 J7.8N,I22.7\I 
46012 J7.4N,122,]W 
46011 )4,9N, 120.91.' 
46023 34.JN, l20.7W 
46025 J3.8N,II9.311 
46024 JJ.QN,119.2W 
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Analysis Techniques 
Thermal boundaries are determined 
from a combination of enhanced 
infrared satellite imagery and 
ship and buoy observations. Iden
tification of these features by 
satellite is 1 imited by cloud 
cover. 

Key 

. ,o,x,e,+ = 
w = 
c = 

-@= 

thermal boundaries 
warm 
cold 
date of feature 
out 1 i ne of water 
mass feature 

+X XX. '-:XX~: ~O :0 ° @~AA ~ 
~ ~+A* 

'--,-3-o-·w---x x ---...;:,::;2o;..·-w- ~-+ !J :&_ -:.-~-' 
The jetstream continued farther south than normal but shifted 
north to 40° N over the south panel area in late March. Fre-

North Panel quent storms continued stronger and more persistent than normal 
Kent Short southerly surface winds, mainly north of 35°N. The lack of 
Seattle Ocean Services Unit significant upwelling caused SSTs to be above normal east of 
National Weather Service/NOAA 131 ow most of March with a maximum of 3.0°C above normal 7600 Sand Point Way NE 
Bin Cl5700 along central Cal. coast. Below normal SSTs. continued west of 
seattle, WA 9Bll5 131 oW but weakened to 0. 5-l. 0°C be 1 ow norma 1. Season a 1 0. 5-
2061527-6105 1.0°C cooling occurred north of 37°N and west of 125°W durin 
South Panel Marchl while unseasonal 0.5°C warming oc-
Larry Breaker curred northward to 35°N between l25-l30°W. 
Satellite Field Service StationAs the storm track shifted north occasion-NESOIS/NOAA . ' 
660 Price Avenue al northwesterly w1nds after March 17 
Redwood City, CA 94063 caused upwelling south of 37°N, cooling 
415/364-2422 mean SSTs 0.5oc \~ithin 150 miles 

of the coasts of central Cal. and the Baja. 
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Buoy 
No. 
46014 
46026 
46012 
46011 
46023 
46025 
46024 

Mean 
SST 
13.5 
13.6 
13.8 
15.0 
15.7 
16 0 l 
15.4 

Std. 
Dev. 
0.5 
0.5 
0.4 
0.6 
1.0 
0.4 
0.2 
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The end of this month's positions of the 
Gulf Stream System and its associated 
eddies are shown for the NW Atlantic and 
the Gulf of Mexico. The Gulf Stream and 
Loop Current boundaries are located by 
infrared satellite imagery or XBT {expend
able bathythermograph) data. Anticyclonic 
eddies are labeled a-z in the Gulf of 
Mexico and l-99 in the NW Atlantic. 
Cyclonic eddies are labeled A-Z. Arrows 
on eddies indicate direction of circula
tion. Warm-core or anticyclonic eddies 
rotate clockwise; cold-core or cyclonic 
eddies rotate counterclockwise. The line 

EAST COAST OCEAN FEATURES 
Stream System which were not observed 
during the month are not shown on the 
analysis chart. The long arrows at the 
bottom of the chart indicate the date of 
data used. 

Data used in this analysis include: 
NOAA satellite infrared imagery, 

NESDIS 
Bathythermograph data, 
National Meteorological Center 
of National Weather Service 

Oceanographic Analysis, 
A daily detailed analysis issued by 
National Weather Service/NESDIS 

to the eddy center shows the net 
lation since last month or since 
observed. Eddies or sections of 

[ZbG88Tf~~J~SJ7\J?07JR?201%533[700)] 35N 

Jenifer Wartha Clark 
Synoptic Anal. Br., S/DS23 
NESDIS/NOAA 
Washington, DC 20233 
301/763-8446 

Steve Auer 
Nat. Met. Center, W/NMC21 
Nat. Weather Service, NOAA 
Washington, DC 20233 
301/763-8133 

MARCH 1983 
100W 95W 

30N 

20N 

4/3 I----__,;~ 

90W ·85W BOW 

No change in Loop Current amplitude occurred during the month. Eddy~ translated 
130 km WNW. Eddy f, which is being tracked by a drifting buoy, was partially obser
ved on March 18 satellite imagery. Eddy f translated about 85 km NW in March. An 
infrequent sighting of the inner edge of the Loop Current occurred around the end 
of March. The protrusion in the Loop near 25°N 83°W has a large patch of warm 
mixed Loop/shelf water associated with it to the north. 
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One new anticyclonic eddy was observed during March. A Gulf Stream meander apparently 
formed new eddy 30 near 40°N 56°W about March 21. Eddy 28, last observed on January 
31, apparently traveled 75 km S. Eddy 25 faintly seen on March 28 translated 100 km 
SW. Eddy 29 has been. interacting with the Stream meander south of it since March 20. 
Eddy 29 translated 55 km SW in March. Eddy 26, last seen February 21, translated 140 
km SW. Eddy 27, last seen February 18, moved 110 km SW. 

Cyclonic eddy S apparently translated 110 km SSW since last observed on January 31. 
Eddy P faintly detected on March 20 moved 85 km W. Eddy T traveled 75 km NE and 
eddy N traveled 100 km SE. Eddies Q and R, last seen on January 31, apparently 
translated 110 km SW and 275 km SW, respectively. The subtropical convergence 
front along 27°N and a secondary temperature front to the north along 29oN were 
detected by end-of-March satellite imagery. 
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monthly mean sea surface temperature and the 
climatological monthly mean value -- shading 
shows where the monthly mean is colder than 
climatology. Contour I ine interval is 1.0°C. 
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NEW SATELLITE-ONLY MONTHLY MEAN SST ANALYSES 

. Inaugurated in this April 1983 issue are three sectors of a global (65°N to 30°S) 
monthly mean sea surface temperature analysis; from the National Environmental Sa
tellite, Data, and Information Service (NESDlS), based solely on satellite infrared 
measurements (pp. 8, 9, 12). These two-degree latitude and longitude summaries cor
respond to the CAC monthlY means (pp. 4, 5, 10) based solely on in-situ data (ship 
and buoy observations). These two sets of monthly means are thus derived from en
tirely independent data bases. The NESDIS satellite temperatures are produced daily 
using a multi-channel technique (visible and infrared) for doud-filtering and atmos
pheric corrections (McCH.in, et. al., 1982) that became operational in November 1981. 
The daily satellite retrievals are collected in 2.5 degree latitude/longitude grid 
boxes for computation of the monthly mean, but are transposed to a two-degree grid 
for charts in this publication. The NESDIS satellite-only analyses in general show· 
somewhat more detail than the CAC ship/buoy-only analyses (e.g., compare in the Gulf 
Stream region) primarily because a non-linear filter was applied to the latter to 
cope with areas of sparse or no data. There are other differences between the CAC 
and NESDIS analyses, but discussions of these will come in later issues. 

BOUND VOLUMES OF OMS AVAILABLE 

Several hard back bound copies of volumes I and II of Oceanog~phic Monthly Summany 
are now available for sale upon request. These handsome booklets contain the first 
24 issues dating from January 1981 thru December 1982, and, in addition, contain the 
SST climatology. The cost per copy is $40.00, plus postage. Interested parties may 
contact th.e editor. If demand is sufficiently greater than supply, we will order 
new bindings. 

McClain, E.P., W.G. Pichel, C.C. Walton, z. Ahmad, J. Sutton, ]983. Multi-channel 
Improvements to Satellite Derived G1 obal Sea Surface Temperatures. Advanc.e.o .W 
Space Re.oea4c.h, Vol. 11, No. 6, pp. 43-47. 
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SATELLITE IMAGE OF THE MONTH Marcia L. Weaks 
Environmental Products Branch, E/SP22 
NESDIS, NOAA 
Washington, DC 20233 
301/763-8142 

This NOAA-7 LAC/IR image is a view of northern Japan and a portion of the western 
Pacific. The warmest waters correspond to the darkest gray shades on the jmage. 
Shown here is a part of the Kuroshio current (bottom right), and two warm eddies 
(east of extreme northern Japan). The features are relatively warm when compared tO 
cooler waters to the North. The larger, circular eddy is approximately 225 km in 
diameter; the smaller eddy about 80 km in diameter. Although not apparent here, the 
warm eddies probably developed from a meander in the Kuroshio current. 
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BERING SEA I NORTH SLOPE ICE ANALYSIS 

180'W 

70 

60 

C • Total ice concentration In the area in 
tenths. 

Ca,Cb,Cc • Concentration of thickest {Cal. 2nd 
, thickest (Cb), and )rd thickest (Ccl 
. Ice 
Sa,Sb,Sc: • Stage of develo"ment of thickest (Sal, 

2nd thickest {Sb), and )rd thickest 
{Sc) Ice. 

·C" Concentration of lee wltl'lin area(s) of 
strips and pat<:hes. 

STAGE(S) OF DEVELOPMENT (THICf.NESS) 

I " New ice (0-10 em) 
3 • Young ice {10-30 em) 
6 • First year ()0-200 em) 
7 .. First year thin (30-70 em) 

1, "First year medium (70-120 em) 
~- = Fint year thick (120-200 em) 
?· • Old lee (survived at least ooe so.mmer's melt} 

EX.AI1PlES 

APRIL 1983 

The mean monthly surface pressure circulation shows a 1000mb 
low in the Bering Sea near 56°N 180° and a 1030 mb high in the 
Arctic Ocean near 79°N l69°W. In the eastern Bering Sea gee
strophic surface winds are predominantly southerly. North of 
the Bering Strait winds are easterly. The observed April Arctic 
surface pressure circulation has been found to have a hi'gh cor
relation with a very favorable extended summer navigation ice 
seasons along the Alaskan north coast. The mean monthly air 
temperatures at all of the routinely monitored Alaskan coastal 
stations on the North Slope and along the Bering Sea are above 
normal. The theoretical ice thickness at Kotzebue {67°N l63°W) 
is 28 em less than the normal, whereas Barrow (7l 0 N l57°W) and 

I:::§J -
Thooc.Hoolthio>"'"•""'' Barter Island (70°N l44°W) are 8 em and 5 em, respectively, 
·""""-''•••wth(omJ, greater than normal. The current ice edge position ranges 200-
~~J'.~~-~,~·.~;;~.~~::~;m• 400 km north of the historical mean east of l75°W to the area 
,..... between St. Lawrence Island and the Alaskan mainland. West of 
Ice boundary visually or """"•••"N". l75°W the ice edge is near the historical mean. 
Ice boundary estimated. 

~--~~~~~~-----! 14 



35"N 

30"N 

(i):.. ': Buoy locations 
Number Location 
~39~\.1 
~6013 3B.2N,l2J.3W 
~6026 JJ.8N,122.]W 
~6012 }7.4N,122.71~ 
46011 J4.9N, 120.9W, 
46023 34.JN,120.7W , 
46025 3J. 8N, 119. JW ' 
46024 3J.ON, 119.2W 

t W+t 
+ .,. .. 

/lA\ +-t-s.~"'xo 
v:v~" ;i o-
w~~ 

(j) ~;o~; 

·w~~~c ... + ®~ 
·~)( • 19\,~ 

~ ~. 

Thermal boundaries are determined 
from a combination of enhanced 
infrared satellite imagery and 
ship and buoy observations. Iden
tification of these features by 
satellite is limited by cloud 
cover. 

Key 
. ,o,x,e,+ = thermal boundaries 

W = warm 
C = cold 

'""'@ = date of feature 
,--~=outline of water 
'-~ mass feature 

L----------------------------------' 120°W 110°W 
Abnormally warm SSTs persisted over the South Panel Area (SPA) 
from the coast to 125°W during April continuing a pattern that 
begin in Nov. 1982. Although mean SSTs were l.0-2.0°C above nor
mal in this region, these values are about 1.5°C cooler than 
those recorded during the peak of the warm event in Feb. 1983. 

North Panel 
Kent Short 
Seattle Ocean Services Unit 
National Weather Service/NOAA 
7600 Sand Point Way NE -
Bin Cl5700 
Seattle, WA 98115 
206/527-6105 

Elsewhere over the SPA, monthly mean SSTs 
were 0.5-l.5°C below normal west of 130°W 
as they have been since March 1982. Aver
age April SSTs changed little from March ex-

~guth Panel cept within 100 km of the coast where 1. 0-
Larry Break•r 1 5°C cooling occurred. This was mainly due 
~:~mj~~Jield Service station t~ weak coastal upwelling during April 1-15 
660 Price Avenue which was strongest off Pt. Conception and 
R.;dwood City, CA 94063 along the northern Baja coast However 
415/364-2422 . . ! frequent per1ods of southerly surface w1nds 

after April 15 halted the upwelling, and 
coastal SSTs increased l.0-2.0°C. 
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Buoy 
No. 
46014 
46013 
46026 
46012 
46011 
46023 
46025 
46024 

Avg. Std. 
SST Dev. 
12. 5 0.4 
11.9 0.7 
12.7 0.7 
12.8 0.6 
13.6 0.5 
13.2 0.6 
14.9 0.7 
14.8 0.5 
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EAST COAST OCEAN FEATURES The end of this month's positions of the 
Gulf Stream System and its associated 
eddies are shown for the NW Atlantic and 
the Gulf of Mexico. The Gulf Stream and 
Loop Current boundaries are located by 
infrared satellite imagery or XBT (expend
able bathythermograph) data. Anticyclonic 
eddies are labeled a-z in the Gulf of 
Mexico and l-99 in the NW Atlantic. 
Cyclonic eddies are labeled A-Z. Arrows 
on eddies indicate direction of circula
tion. Warm-core or anticyclonic eddies 
rotate clockwise; cold-core or cyclonic 
eddies rotate counterclockwise. The line 
to the eddy center shows the net trans
latio~ since last month or since last 
observed. Eddies or sections of the Gulf 

Stream System which were not observed 
during the month are not shown on the 
analysis chart. The long arrows at the 
bottom of the chart indicate the date of 
data used. 

Data used in this analysis include: 
NOAA satellite infrared imagery, 

NESDIS 
Bathythermograph data, 
National Meteorological Center 
of National Weather Service 

Oceanographic Analysis, 
A daily detailed analysis issued by 
National Weather Service/NESDIS 

~~~~-····.··-·····35N 

Jenifer Wartha Clark 
Synoptic Anal. Br., S/DS23 
NESDIS/NOAA 
Washington, DC 20233 
301/763-8446 

Ann Bell 
Steve Auer 
Nat. Met. Center, W/NMC21 
Nat. Weather Service, NOAA 
Washington, DC 20233 
301/763-8133 

APRIL 1983 
100W 95W 90W . SSW SOW 

The end-of-April amplitude of the Loop Current shows a slight increase compared to 
the end-of-March position. The portion. of the Loop north of 24°30N pinched off 
about April 18 forming short-lived antfcyclonic eddy j_ centered near 26°N 87°W. 
This eddy was absorbed back into the Loop about April 26. Anticyclonic eddy~ 
translated 25 km NW when last observed on April 20. A drifting buoy deployed by 
the NOAA Data Buoy Center apparently remains within eddy f. · The position of eddy 

30N 
25N 

f is estimated from the buoy's April tracking. Eddy f has apparently translated 
T20 km NNW. The warm feature observed since late January in the vicinity of 25°30N 
'94°W has been labeled eddy h because GOES satellite imagery from April 27 revealed 
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Key for Submarine Canyons: 

C - Corsair Canyon 
L - Lydonia Canyon .. · . . ::J· '}?f!f1 

- Hydrographer Canyon:_.: :_ ~ : < ·; .: .: .:. : =:. · . ."·:. · . 
- Atlantis Canyon · · · . . ·. ·:. ···. · ·: ·:>: 
- Block Canyon RE~~'-
- Hudson Canyon 
- Wilmington Canyon 
- Baltimore Canyon 

surface features 
Apri 1 3-27. 

convergen front 

sow 

45N 

40N 

35N 

30N 

25N 
55W 

circulation. Eddy~ moved 55 km SE 

The Gulf Stream formed no new anticyclonic eddies this month, but one was absorbed. 
The location of eddy 25 is uncertain. It was faintly discerned on April 18 near 
38°30N 72°30W. On April 30, a long anticyclonically-curved warm tongue containing 
a cool center was observed near 37°30N 72°30W. A warm eddy-like feature was also 
detected near 39°30N 71°30W. The former feature is probably eddy 25. Eddy 29 in
teracted with a Gulf Stream meander near 39°N 66°W during early April. Eddy 29 
translated 210 km WSW. Eddy 26 moved 75 km W. Eddy 28 interacted with a Stream 
meander beginning about April 8 near 41 °N 63°W and was apparently absorbed into the 
Stream about April 23, but it merged again about April 25 near 40°30N 63°W. 
Finally, eddy 28 merged with eddy 27 about April 29 near 40°30N 62°W. Eddy 27 trans
lated 250 km WSW. Eddy 30 moved 73 km NNE. 

Two newly observed cyclonic eddies were observed. Cyclonic eddy U formed from a 
meander near 37°30N 64°W about April 13. The origin of eddy V is unknown. Eddy R 
translated 45 km WNW/. Eddy T became attached to the Stream and was advected down
stream April 13-22 yielding a monthly translation of 220 km ENE. The Gulf Stream 
has also advected eddy N downstream since April 28. Eddy N translated 45 km ENE. 
Eddy S translated 110 km NE. Eddy Q was not observed. The subtropical convergence 
front was observed on April 24. A secondary front was observed a~ong 30°N on April 
27 ... 
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Oeeanagnaphie Manthey Summa4y is published by the National Weather Service and the 
National Environmental Satellite, Data, and Information Service (NESDIS). Oeeana
gnaphie Manthey Summa4y contains sea surface temperature (SST) analyses on both re
gional and ocean basin scales for the Atlantic and Pacific Oceans. Two ocean basin 
SST analyses are presented, one based on in-situ data and another based solely on 
satellite data. An ocean basin SST anomaly derived from the in-situ data is also 
shown; it uses the National Climatic Center (NCC) Climatology*. The regional SST 
analyses are based upon a combination of in-situ and satellite data measurements. 
The regional SST anomalies use the Robinson-Bauer Climatology*. Oeeanag~ap~ Man
they Summa4y also contains Alaskan sea ice information and ocean feature information 
for contiguous U.S. ocean regions. 

Oeeanagnaphie Manthey Summa4y welcomes articles containing information of interest 
to Oeeanag~aphie Manthey Summa4y readers, such as, news on operational oceanography, 
unusual ocean feature phenomena, etc. Contributions should be sent to the editor 
(address below). Accepted material will appear in the OceaNotes section of Oeeano
g~aphie Manthey Summa4y. Contributions can be published as quickly as the next 
monthly issue. 

If you are interested in receiving Oeeanagnaphie Manthey Summa4y regularly, please 
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OCeoNotes 
A NEW ADDITION TO OCEANOGRAPHIC MONTHLV SUMMARV 

Beginning with the March'l983 issue, a Satellite Image of the Month is being pre
sented in this publication (p. 13). Marcia Weaks, a NESDIS oceanographer, will be 
contributing this feature. The basic content will be the best satellite image 
collected by NESDIS each month in terms of oceanographic interest and reproductive 
print quality and an accompanying article on the oceanographic phenomena displayed 
in the image. 

Unfortunately, this feature has had a rocky start. In last month's (April) issue, 
the image was poorly reproduced in the printing process. In an effort to make some 
amends, that image is reproduced below. It (hopefully) shows the western Pacific 
Ocean area off northern Japan. In the bottom right, a section of the Kuroshio 
Current is seen. North of the Kuroshio, in the cooler waters, are seen two warm 
anticyclonic eddies. This image was taken on May 4, 1983. 
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SATELLITE IMAGE OF THE MONTH 

ARABIAN SEA UPWELLING 

Marcia L. ·Weaks 
Environmental Products Branch, E/SP22 
NESDIS, NOAA 
Washington, DC 20233 
301/763-8142 

This NOAA-7 infrared satellite image from June 5, 1983, shows upwelling in the 
northwest Arabian Sea off the coastline of Oman (lower right). Upwelling in this 
region usually begins in the late spring when local southwesterly alongshore winds 
strengthen the large scale oceanic (Monsoon) circulation , producing 
areas of upwelling that are prominent in satellite infrared imagery. When the 
upwelling circulation becomes developed, tongues of cool, upwelled water reach far 
beyond the coastline. The strongest local upwel1ing is often associated with 
coastal headlands, which is evident in this image. 

13 



BERING SEA I NORTH SLOPE ICE ANALYSIS 

1ao· 17o•w 

C" Total ice concentration In the area in 
tenths. 

Ca,Cb,Cc .. Concentration of thickest (Cal• 2nd 
thickest (Cb), and ]rd thickest (C.,) 

''" ·sa,Sb,Sc • Stage of developmeot of thic:kest (Sal, 
2nd thickest (Sb), and 3rd thkkest 
(s.,l fc:e. 

·C" Concentration of lee wltllln area(s) of 
stdps and patches. 

STAGE(S) OF DEVELOPMENT {THICKNESS) 

1 w New h:e (0·10 em) 
3 • Young ice (10-30 em) 
6 • First year (30-200 em) 
1 • First year thin (30-70 em) 

1, • First year medium (70·120 em) 
"·"-First year thick (120-200 em) 
1. "Old Ice (survived at least one suomer's meld 

EXAMPLES 

I~ -
Theoretical thickness of this 
.~eason_'s growth (em). 

Fast Ice. Sea ice which forms 
and remains fast along the 
coast. 
Ice boundary visually or 
satellite observed. 
Ice boundary estimated. 

15o•w 

MAY 1983 

14o•w 

-· H. Godin 
National Weather Service Rep. 
Navy-NOAA Joint Ice Center 
Nat. Meteorological Center, 
Washington, DC 20233 
301/763-5972 

;.• ·-~ 

- "\ (/' 

:...:·· ::.. .. 

·-~·- \ 

-·· 

• 

The mean monthly surface. pressure circulation shows a 1025mb 
high near 75°N 160°W and a 1006 mb low near 54°N 170°W. Geo
strophic surface winds are easterly throughout ice covered 
Alaskan waters. The mean monthly air temperature at Barrow 
(7l 0 N 157°W) is below normal. South of the Bering Strait, air 
temperatures range· from much above normal at Nome (64°N 165°W) 
to above normal at more southern stations. In the Bering Sea 
east of 170°W, the effects of easterly winds and anomalously 
warm temperatures are mostly reflected in the ice free coastal 
zone. In the western Bering Sea, cold northerly winds have 
maintained sea ice as far south as 60°N. North of the Bering 
Strait, shore and flaw leads are observed along the Beaufort 
and Chukchi Sea coastlines. The current ice edge position 
east of 175°W is 140 km north of the historical mean. West 
of 175°W the ice edge is 110 km south of the mean. 

14 



50'N - ...... 

'!.. I! 
~ ..... .t 
"' "> " ·;:,~1.1; I 
~ I 
~ / 

---
45'N 

30'N 

North Panel 
Kent Short 

+ 

130'W 

Seattle Ocean Services Unit 
National Weather Service/NOAA 
7600 Sand Point Way NE 
Bin Cl5700 
Seattle, WA 98115 
206/527-6105 

South Panel 
Dave Linder 
Satellite Field Service Station 
NESOIS/NOAA 
660 Price Avenue 
Redwood City, CA 94063 
415/364-2422 

c 

-t 

·MAY 1983 

Springtime warming, persistent positive SST anom
. alies, and the onset of significant coastal up-
1 welling characterized the north panel area. SST 

increases over April va 1 ues averaged about 1 . 5°C 
: for both offshore and coastal waters. The over-
i all coastal warming occurred in spite of a strong 
· coastal upwelling event south of 45°N during May 

13-22, during which a l.l°C SST drop was recorded 
by the buoy at 40.8°N, 124.5°W. The strongest 
upwelling-favorable winds were observed on May 20; 
and an associated ocean thermal boundary was seen 
on May 21 satellite imagery. Despite this event, 
upwelling was below normal for May for the entire 
coast, due to a less-than-normal mean northerly 
wind component. Positive SST anomalies associated 
with the equatorial El Nino event continue over 
most of the area, remaining strongest nearshore. 
The largest anomalies, greater than 3°C, were 
observed at Washington coastal stations. 

+ 

120'W 

Analysis Techniques 
Thermal boundaries are determined 
from a combination of enhanced 
infrared satellite imagery and 
ship and buoy observations. Iden
tification of these features by 
satellite is limited by cloud 
cover. 

Key 

.,o,x,®,+ =thermal boundaries 
W = warm 
C = cold 

"'"@ ·= date of feature 
,-) = outline of water 
'- mass feature 

The weather patterns tended toward more normal conditions dur
ing May as compared to the previous months in 1983. Strong 
northwesterly surface winds finally became persistent and 
dominant over the coastal waters by the end of the first week 
in May and continued throughout the month. Average SSTs 
remained warmer than normal from the coast to 125°W; however, 
the anomalies of +0.5-l.0°C were about 0.5°C lower than last 
month. The pool of cooler than normal water west of 128°W 
and north of 32°N has generally persisted since last spring 
and intensified someWhat since April with SSTs l.0-2.0°C 
below normal in.this region during· May. Average SSTs increased 
by about 0. 5°.C from April to May except along the coast from 
34°N to 40°N where SSTs dropped 0. 2°C due to increase upwell
ing. Upwelling was strongest from May 9-20; the lowest coastal 
temperatures occurred from May 15-18. Coastal stratus clouds 
blocked satellite coverage May 20-31. 
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The end of this month's positions of the 
Gulf Stream System and its associated 
eddies are shown for the NW Atlantic and 
the Gulf of Mexico. The Gulf Stream and 
Loop Current boundaries are located by 
infrared satellite imagery or XBT (expend
able bathythermograph) data. Anticyclonic 
eddies are labeled a-z in the Gulf of 
Mexico and l-99 in the NW Atlantic. 
Cyclonic eddies are labeled A-Z. Arrows 
on eddies indicate direction of circula
tion. Warm-core or anticyclonic eddies 
rotate clockwise; cold-core or cyclonic 
eddies rotate counterclockwise. The line 
to the eddy center shows the net trans
lation since last month or since last 
observed. Eddies or sections of the Gulf 

EAST COAST OCEAN FEATURES 
Stream System which were not observed 
during the month are not shown on the 
analysis chart. The long arrows at the 
bottom of the chart indicate the date of 
data used. 

Data used in this analysis include: 
NOAA satellite infrared imagery, 

NESDIS 
Bathythermograph data, 
National Meteorological Center 
of National Weather Service 

Oceanographic Analysis, 
A daily detailed analysis issued by 
National Weather Service/NESDIS 

~~~~~7~~~~~~~~~~~~~~~~35N 

Jenifer Wartha Clark 
Synoptic Anal. Br., S/DS23 
NESDIS/NDAA 
Washington, DC 20233 
301/763-8446 

Ann Be 11 
Nat. Met. Center, W/NMC21 
Nat. Weather Service, NOAA 

· Washington, DC 20233 
301/763-8133 

MAY 1983 

30N 
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L-------------~~~~~~~~~~~~--~~ 15N 
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The end-of-May amplitude of the Loop Current in the Gulf of Mexico increased about 
30 km N from the end-of-April position. Due to seasonal heating, thermal features 
in the Gulf of Mexico are becoming less discernible. The southwestern edge of the 

• Loop was last clearly observed on May 15. Anticyclonic eddy~· last observed on 
May 4, translated 25 km W since April 20. Eddy~. last observed on May 11, moved 
75 km SW since April 25. A drifting buoy deployed by the NOAA Data Buoy Center 
still remains within eddy f. The position of eddy f is estimated from the buoy's 
May tracking. Eddy f has apparently translated 35 km N. 
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One anticyclonic eddy formed and one was absorbed by the Gulf Stream during May. 
Anticyclonic eddy 27 translated 130 km WSW and was absorbed by a Stream meander 
near 39°30N 63°W about May 19, forming a larger amplitude open meander. About May 
29, new eddy 31 formed and separated from this same meander. Eddy 25 traveled 120 
km SW. Eddy 29 moved 90 km WNW. Eddy 26 translated 150 km SW. Eddy 30 interacted 
with a Stream meander near 40°30N 55°30W for a few days around May 18.. Eddy 30 
translated 35 km ESE in May. 

Two newly observed cyclonic eddies were detected and at least one eddy was absorb
ed. Cyclonic eddy W was first discerned on May 28; its origin is unknown. A 
narrow northwest-southeast oriented Stream meander near 37°N 67°W rapidly increased. 
in amplitude from 80-120 km during May 2-9. This meander pinched-off about May 9 
forming new eddy X. Eddy U translated about 130 km NE by May 18 when a Stream 
meander apparently absorbed it near 38°N 64°W. Eddy S has oscillated back and 
forth during the past few months. Eddy S moved 110 km SSW from January through 
March, 110 km NE during April, and 55 km SW during May. Eddy T apparently traveled 
275 km SW. Eddy N moved 160 km SE when last observed on May 14. Eddy R translated 
120 km SW. Eddy V moved 30 km WNW when last observed on May 11. The subtropical 
convergence front was not detected on satellite imagery due to seasonal heating 
which has relaxed the surface temperature gradient structure. 
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OCeaNotes 

SATELLITE SST - JUNE 1983 

The aerosol from the April 1982 eruption of El Chichon continues to produce a 
negative offset of from 0.5° to 1.0°C in the satellite-derived multichannel 
SST over a large portion of the globe. Satellite-ship SST differences exceed
ing -0.5°C are especially prevalent between 25°S and 20°N, with a notable 
increase being observed in the Southern Hemisphere during the past month. 

Slightly more error is creeping into satellite retrievals from noise in one of 
the infrared channels on the satellite radiometer. This increased noise level 

, requires 5 or more SSTs in a given two-degree quadrangle before inclusion in 
the analyzed chart. Analysis of t~e western North Pacific poleward of 40°N 
#as excluded for this reason. NESDIS is attempting to correct this noise 
problem. 

Satellite data are showing a trend toward lower temperatures (below 27°C) west 
of the Galapago~ along the equator (105° to 130°W) indicating a weakening of 
the El Nino condition, which is still quite intense nearer the coast. The 
satellite analysis in the eastern North Atlantic and tropical Atlantic con
tinues to show more detail than the ship analysis, although some of the lower 
satellite temperatures off Africa around 20°N are due to Saharan dust being 
carried westward by low level winds. This aerosol, like El Chichon, causes 
a negative bias on the satellite-derived SSTs in a limited area off Africa. 
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SATELLITE IMAGE OF THE MONTH 

Lake Breeze Effect 

Marcia L .. Weaks 
Environmental Products Branch, E/SP22 
NESDIS, NOAA 
Washington, DC 20233 
301/763-8142 

This NOAA-7 visible satellite image of the Great Lakes from June 1, 1983, for 3 p.m. 
local time, illustrates an effect known as lake breeze. An edge of clouds around 
each lake marks the extent of the lake breeze. This breeze blows from the surface 
of the lake onshore during the day and reaches a maximum in the afternoon. Analo
gous to the sea breeze circulation, the lake breeze is induced by differential 
heating between the land and the water. The depth of the lake is another important 
factor in the strength of the circulation. Although not evident in this image, 
shallow lakes heat up quickly and are less effective in producing the lake breeze 
effect. Generally, lake breeze effects tend to be weaker than sea breeze effects. 
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BERING SEA I NORTH SLOPE ICE ANALYSIS 

· C • Total lee ~ncentratfon In the uea In 
tenths. , · 

:c1 ,·cb,Cc • Concentration of tlllckut (C1), 2nd 
thickest (r.b}. and )rd thlckut (tel 

'" S1 ,Sb,Sc • Shge or development of thickest (S1), 
2nd thickest (Sb), and 3rd" thlf;kest 
<scl ice. 

-c .. Concentration of In within area(s) of. 
strips and patches, 

.STME($) OF IIEVELCPHENT (THICKNESS) 

I " New h;e (0·10 em} 
3 • Young Ice (10-30 em) 

• 6-• First year (30-200 cm) 
7" Flnt year thin {30-70 em) 

1. • first year medium (7G-120 c:m) 
lt. • First year thlek (120-200 em) 
,1- • Old Jc:e (survived at least one surrrner 1s ...,Jt) 

.EXNIPLES 

~ -
Theoretical thickness of this 
season_'s .. rowth (em),: 

Fast Ice. Sea Ice which forms 
and remains fast along the 
coast. 
Ice boundary visually or 
satellite observed. 

::::.=~-Ice boundary estlma!ed_. __ 

June 1983 

The mean monthly surface pressure circulation depicts a weak pres
sure gradient with 1 i·ght and variable geostrophi c winds affecting 
Alaskan "ice covered waters. Above normal mean monthly air temper
atures were observed at Barrow (71°N 157°W) and Nome (64°N 165°W). 
With the exception of sheltered bays and coves the remaining fast 
ice along the north slope and Chukchi Sea coastline has broken up. 
Scattered open water polynyas are observed in the south central 
and south eastern Chukchi Sea. Normally an extensive open water 
lead is observed from the Bering Strait extending along the coast 
to Point Franklin (71°N 159°W). The current ice edge position is 
200 km south of the historical mean. 
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Analysis Techniques 
Thermal boundaries are determined 
from a combination of enhanced 
infra red sate 11 it e imagery and 
ship and buoy observat'ions. Iden
tification of these features by 
satellite is 1 imi ted by cloud 
cover. 

Key 

.,o,x,0,+ =thermal boundaries 
W = warm 
C = cold 
~ = date of feature 
~:) = out 1 i ne of water 

mass feature 

Seattle Ocean Services Unit 
National Weather Service/NOAA 
7600 Sand Point WayNE 

Seasonal warming was dominant over the south panel area during 
June as mean SSTs rose 1.0°-2.0°C from May's values except in 
the upwelling region within 100 km of the coast north of 35°N 
where SSTs decreased about 0.5°C. The anomalous cool water 
west of 130°W and north of 30°N persisted; SSTs in this area 
were 0.5°-1.5°C below normal. El Nino-related positive SST 
anomalies of 0.5°-1.0°C continued south of 35°N from the coast 
to 125°W. SSTs were also 0.5°-1.0°C above normal between 125° 
and 128°W north of 39°N. Moderate to strong coastal upwelling 
occurred throughout the month north of 35°N but was weak south 
of there. The coastal buoys reported their lowest SSTs during 
June 19-30 with the coldest upwelled water from 38°-40°N be
tween 123°W and 125°W. Late in June, SSTs at the buoy at 
38.2°N 123.3°W were consistently below 10oc for the first 
time since last summer. 

Bin Cl5700 
Seattle, WA 98115 
206/527-6105 

South Panel 
Dave Linder 
Satellite Field Service Station 
NESDIS/NOAA 
660 Price Avenue 
Redwood City, CA 94063 
415/364-2422 
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The end of this month's positions of the 
Gulf Stream System and its associated 
eddies are shown for the NW Atlantic and 
the Gulf of Mexico. The Gulf Stream and 
Loop Current boundaries are located by 
infrared satellite imagery or XBT (expend
able bathythermograph) data. Anticyclonic 
eddies are labeled a-z in the Gulf of 
Mexico and l-99 in the NW Atlantic. 
Cyclonic eddies are labeled A-Z. Arrows 
on eddies indicate direction of circula
tion. Warm-core or anticyclonic eddies 
rotate clockwise; cold-core or cyclonic 
eddies rotate counterclockwise. The line 
to the eddy center shows the net trans
-lation since last month or since last 
observed. Eddies or sections of the Gulf 

EAST COAST OCEAN FEATURES 
Stream System which were not observed 
during the month are not shown on the 
analysis chart. The long arrows at the 
bottom of the chart indicate the date of 
data used. 

Data used in this analysis include: 
NOAA satellite infrared imagery, 

NESDIS 
Bathythermograph data, 
Nationa} Meteorological Center 
of National Weather Service 

Oceanographic Analysis, 
A daily detailed analysis issued by 
National Weather Service/NESDIS 

30N 

Jenifer Wartha Clark 
Synoptic Anal. Br., S/DS23 
NESDIS/NOAA -"" 200mc _ _:_ 
Washington, DC 20233 
301/763-8446 

Ann Bell 
Nat. Met. Center, W/NMC21 
Nat. Weather Service, NOAA 

· ~as hi ngton, DC 20233 
301/763-8133 
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The Loop Current was last partially observed by the Miami Satellite Field Service 
Station using geostationary satellite data on June 20. At that time the Loop 
Current amplitude' had increased about 25 km N from the end-of-May position. The 
Loop Current appears to be pinching off forming a new warm eddy. Due to seasonal 
heating, thermal features in the Gulf of Mexico were not discernible after June 20. 
The Loop Current from 80°W to 85°W near 25°N was not observed during June. A 
drifting buoy deployed by the NOAA Data Buoy Center still remains within eddy~
The position of eddy~ is estimated from the buoy's June tracking. Eddy~ has 
apparently translated 150 km NE. 18 
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A prominent feature in the end-of-June Gulf Stream is the large amplitude trough 
near 37°30N 61°W. Anticyclonic eddy 31 moved 150 km NE and began interacting with a 
meander near 41°N 63°W on June 24. Satellite imagery shows that eddy 25 was absorb
ed by the Gulf Stream near 37°N 73°30W around June 13. Also, Horizon Marine, a 
private oceanographic company in Massachusetts, found no evidence to support the 
existence of eddy 25 on June 14-15 by using expendable current probes and XBT's. 
Eddy 29 translated 175 km SW while eddy 26 traveled 170 km WSW. Eddy 30 decreased in 
surface diameter from 200 km near 41°30N 56°W last month to 80 km on June 25 near 
40°30N 58°30W. Eddy 30 moved 220 km SW. 

Cyclonic eddy R apparently was absorbed by a Stream meander on June 13 near 
37°N 62°30W and then emerged again on June 16 near 36°30N 62°30W. Eddy R's net 
translation was 130 km NW since last month. Newly observed cyclonic eddy Y was de
tected on June 14 centered near 34°N 65°W north of Bermuda. Eddy X·traveled 
155 km SW. Eddy S continues to oscillate on a generally north-south axis. From 
January through March eddy S translated 110 km SSW, 110 km NE during April, 55 km SW 
during ~1ay, and 45 km N during June. Eddy W was last observed on June 2. Eddy T 
traveled 45 km SSW from May 28 to June 3 when it was last observed. Eddy N, last 
month reported to have translated 160 km SE, actually translated 130 km WNW near 
35°30N 67°30W and_ then 110 km SSW by June 30. Jline satellite imagery did not detect 
the western boundary of the Gulf Stream from 25°N to 28°N along 80°W due to seasonal 
heating. 
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refer to the back cover for subscription information. 

*Reynolds, R.W., 1982. A Monthly Averaged Climatology of Sea Surface Temperatures; 
NOAA Teeh~eat Repont NWS 31. 

*Robinson, M.K., 1976. ·Atlas of North Pacific Ocean Monthly Mean Temperatures and 
Mean Salinities of the Surface Layer; NavOeeano Re6. Pub. 2. 
Robinson, M.K., R. A. Bauer and E.H. Schroeder, 1979. Atlas of North Atlantic
Indian Ocean Monthly Mean Temperatures and Mean Salinities of the Surface Layer; 
NavOeeano Re6. Pub. 18. 
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NOAA LISD SEAmE ctecfiotes . 

A NEW PUBLICATION FOR MARINER'S AVAILABLE 

A publication entitled "Satellite Observed Oceanographic Analyses and Sea Surface 
Thermal Analyses" is now available to the public free of charge. The joint authors 
are Jenifer Wartha-Clark and Reggie Lawrence, both oceanographers at NESDIS, and 
Gef Flimlin, marine extension agent for the New Jersey Sea Grant Extension Service. 
This publication explains two operational oceanographic products largely derived 
from real-time satellite data that are made available to the public on a daily and 
weekly basis. The first product is the daily joint NESDIS/NWS Oceanographic Analysis 
which depicts positions of the Gulf Stream, warm eddies, cold eddies, shelf water, 
slope water, and Sargasso Sea water in the Atlantic and Gulf of Mexico. The sec0nd 
product is the Sea Surface Thermal Analysis which depicts highly detailed surface 
isotherm structure in the Gulf Stream area east of Cape Hatteras from 35°N to 45°N. 

The publication was written to help acquaint fishers and recreational boaters with 
these available oceanographic products and to help them better use the information 
contained in them. The publication explains how to correctly interpret and use the 
analyses. The temperature fronts or thermal boundaries depicted on these analyses 
are often rich in nutrients which attract fish. By correctly using these oceanograph
ic charts, fishers can be guided to these areas of high fish concentration and thereby 
yeild higher catches and save money, time and fuel. 

If you are interested in receiving this publication, please contact Jenifer Wartha
Clark at (301) 763-8444 or write her at NOAA/NESDIS, World Weather Building Room· 401, 
Washington, DC. 20233. 
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SATELLITE IMAGE OF THE MONTH 

Mediterranean Sea Upwelling 

Marcia L. Wea·ks 
Environmental Products Branch, E/SP22 
NESDIS, NOAA 
Washington, DC 20233 
301/763-8142 

The central Mediterranean Sea is shown in this NOAA-7 infrared satellite image 
taken July 21, 1983. Darker shades indicate regions of warmer surface temperatures 
and lighter shades are regions of cooler temperatures. In this image, the darkest 
shaded areas are land. The north coast of Africa is seen along the bottom of the 
image; Sicily, the bottom tip of the Italian Peninsula, and the Balkan Peninsula are 
seen along the top. Cool patches of possibly upwelled water are seen as white shades 
to the west of Sicily and Crete (center of right margin). A few surface ship weather 
reports indicated the presence of northerly winds during this period, which are con
ducive to upwelling off the western coasts of the islands. However, there may be 
other physical and dynamical factors involved in the presence of these cool water 
patches. 
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BERING SEA I NORTH SLOPE ICE ANALYSIS 

1ao• 

-
C • Total Ice conc:entratlon In the area In 

tenths. 
·c .. ,cb,cc • Concentration of thickest (Cal• 2nd 

thickest (Cb), and 3rd thl<:kest (C,;) 

'" 'sa,Sb,Sc; • Stage of develop~nt of thlekest (Sal• 
2nd thlc:kut {Sb), and }rd thickest 
(s,) Ice. · 

·C • Col'lcentratlon of lc" within area(s) of 
strips and patchu. 

STACE(S) OF OEVELOPIIENT (THICKNESS} 

JULY 1983 

··n~~:::::,-. 
.·. Raymond . ·--~ 

, National Weather Service Rep. 
---'- .~ 

W335 ""q,<:::> 
Navy-NOAA Joint Ice Center 

:_
1
Nat. Meteorological Center, 

,washington, DC 20233 
~JOl/763-5972 /_ 

/ 

/ 
/ 

The mean monthly surface pressure circulation depicts a 1016 mb 
high pressure center near 74°N 150°W. Easterly geostrophic winds 
affect Alaskan ice covered waters. Normal mean monthly air temp-

l•Newlceco-locm> ' (710N 0) ,. '•'"' '" ,,_, =' eratures were observed at Barrow 157 W . An above normal 
6 • First year (30-200 em) • • • h Ch k h • S • 
/:~:~:~~=:~~!~u~3(;~~~~~~"m> . 1ce edge r~c:ss~on rate 1n_t e u c 1 ea has_resulted 1n a near 
'·"""'""'"''''"'-"'=' normal pos1t1on1ng of the 1ce edge. An extens1ve open water and 1. "Old lee (survived at least one SU~m~er's melt) 

""'"" · ice free lead extending from the southern Chukchi Sea to Point 

-
Theoretical thickness of this 
_~son_'s growth (cin). 

Fast ice. Sea Ice which forms 
and remains fast along the 
coast. 
Ice boundary visually or 
satellite observed. 

- - -- Ice boundary estimated. 

Franklin (71°N 159°W) has developed. Elsewhere, narrow shore 
leads occasionally blocked by ice are observed along the north 
coast from the Barrow vicinity to the Canadian border. The Bering 
Sea became ice free during the first week of July when the last 
remaining ice in the Gulf of Anadyr (65°N 180°) ablated. 
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WEST COAST OCEAN FEATURES 

50'N 

45'N + 

JULY 1983 

Although ss:rs are still above normal over much 
of the north panel area, the strength and extent 
of the warm anomaly is declining. Offshore buoys, 
.which recorded' a steady warming of ·2oc over the 

: ,.,..., ,month,· showed monthly mean,SSTs near or only 
~··~·~:• 'slightly above normal. Coastal and nearshore 

'~war"' stations· SSTs warm~d .'!.bout 1.5°C, and a-veraged 
,:'~(~~-about 1°C above normal. The largest warm anomal

"cco~;n1fz¥, ies, in the range of 1-2°C, were found along the 
southern Washington and nor:ther'n Or,egon coasts. 
Upwelli.ng was below normal for the entire coast, 
due to a weakness or absence of normal northwest
erly wind. One short-lived upwelling event was 
observed on the Washington coast on July 22-25, 

_nd resulted in significant temporary drops in 
SST, ranging from 2.5-4.0°C. Otherwise, upwell
,ing was largely confined to the southern Oregon
northern California coasts. The most significant 
upwelling event on that part of the coast occurred 

40 'N ''--'lF~=::=!:=~;:=:;~;=;:::::;::~d uri ng July 1•3-16. · 
6~ c-

~.T o" 
w 0" 

0 X 
Analysis Techniques 

(;:;\ 0 xxx 
0 v.J--+xXxx 
o -1- ooC ~ x 

T~ermal boundaries are determined 
from'a -combination of enhanced 
infrared satellite imagery and 
ship and buoy observations. Iden
tification of these features by 
satellite is 1 imited by cloud 

o xx~· Oo )(X· 
Ooo •. 

fjj)~ v;-'•, -x"x 

. ~:)."~c 
35'N 

30'N 

North Panel 
Kent Short 
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+ 

130'W 

Seattle Ocean Services Unit 
National Weather Service/NOAA 
7600 Sand Point Way NE 
Bin Cl5700 
Seattle, WA 98115 
206/527-6105 

South Panel 
Dave Linder 
Satellite Field Service Station 
NESOIS/NOAA 
660 Price Avenue 
Redwood City, CA 94063 
415/364-2422 

+ 0( . 
li'AIT ,••' 
\[!). "x~ 

' 
• j( c : w~ 

:······ ·~ ... : "@ 

+ 

120'W 

cover. 
Key 

. ,o,x,®,+ = thermal boundaries 
W = warm 
C =cold 

-@ = date of feature 
, -) = out 1 i ne of water 
'- mass feature 

110'W 

July was characterized by weaker than normal coastal upwell1ng 
and a continuation of cooler than normal water west of 130°W. 
The upwelling was strongest July 10-15. Weak upwelling occurred 
most of the month between 34.5°N and 37°N and also along the 
Baja coast south of 32°N. Mean SSTs increased between 0.5-2.0°C 
during the month; the greatest warming was north of 35°N and 
west of 130°W, and the least warming was south of 30°N. This 
seasonal warming was not enough to dissipate the pool of colder 
than normal water west of 130°W and north of 30°N that has per
sisted for over a year. The water in this area averaged 0.5°C 
(along 130°W) to 1.5°C (along 136°W) below normal: Warm anom
alies of 1.0-1.5°C occurred in the southern California Bight 
and off the coast north of 40°N. 
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The end of this month's positions of the 
Gulf Stream System and its associated 
eddies are shown for the NW Atlantic and 
the Gulf of Mexico. The Gulf Stream and 
Loop Current boundaries are located by 
infrared satellite imagery or XBT (expend
able bathythermograph) data. Anticyclonic 
eddies are labeled a-z in the Gulf of 
Mexico and l-99 in the NW Atlantic. 
Cyclonic eddies are labeled A-Z. Arrows 
on eddies indicate direction of circula
tion. Warm-core or anticyclonic eddies 
rotate clockwise; cold-core or cyclonic 
eddies rotate counterclockwise. The line 
to the eddy center shows the net trans
lation since last month or since last 
observed. Eddies or sections of the Gulf 

EAST COAST OCEAN FEATURES 
Stream System which were not observed 
during the month are not shown on the 
analysis chart. The long arrows at the 
bottom of the chart indicate the date of 
data used. 

Data used in this analysis include: 
NOAA satellite infrared imagery, 

NESDIS 
Bathythermograph data, 
National Meteorological Center 
of National Weather Service 

Oceanographic Analysis, 
A daily detailed analysis issued by 
National Weather Service/NESDIS 

·--~lllfi~35N 

Jenifer Wartha Clark 
Synoptic Anal. Br., S/DS23 
NESDIS/NOAA 
Washington, DC 20233 
301/763-8446 

Ann Bell 
Nat. Met. Center, W/NMC21 
Nat. Weather Service, NOAA 

· Washington, DC 20233 
301/763-8133 

JULY 1983 

100W 95W 
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Near isothermal SST conditions have prevailed since early July in the Gulf of Mexico. 
The Loop Current was last partially discerned on July 5 by the Miami Satellite Field 
Service Station using geostationary satellite data. The drifting data buoy deployed 
by the NOAA Data Buoy Center indicates that eddy i no longer exists. Eddy i appar
ently moved 255 km E from July 1-25 before dissipating. 
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C - Corsair Canyon 
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A significant feature in the end-of-July Gulf Stream is the large amplitude trough 
near 38°N 59°W. During July, one anticyclonic eddy was formed and two anticyclonic 

·eddies were newly observed. Anticyclonic eddy 32 was fo.rmed from a Stream meander 
near 41°N 53°W on June 18. Eddy 32 moved 45 km N in June and 200 km W in July. 
Eddy 33 was first observed on July 11 near 41°N 65°W; its origin is unknown. Eddy 33 
has moved 225 km SW. Eddy 34, whose origin is also unknown, was first observed on 
July 28. Eddy 29 translated 225 km SW. Eddy 26 moved 140 km WSW. Eddy 30 moved 
85 km NW when last observed on July 24. Eddy 31 translated 130 km NNE. 

One cyclonic eddy was formed during July. New eddy Z was formed from a large amp-
1 itude trough near 37° 30N 61 ow on July 1. Eddy Z trave 1 ed 110 km SW by July 28. 
Eddy S traveled 45 km N when last observed on July 12. Eddy W, previously observed 

.on June 2, apparently translated 235 km W when it was last observed on July 14. 
Eddy X translated 15 km E. Eddy R moved 110 km SW. 
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National Environmental Satellite, Data, and Information Service (NESDIS). Oeeano
gnap~e Monthly Summ~y contains sea surface temperature (SST) analyses on both re
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SST analyses are presented, one based on in-situ data and another based solely on 
satellite data. An ocean basin SST anomaly derived from the in-situ data is also 
shown; it uses the National Climatic Center (NCC) Climatology*. The regional SST 
analyses are based upon a combination of in-situ and satellite data measurements. 
The regional SST anomalies use the Robinson-Bauer Climatology*. Oeeanog~ap~ Mon
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for contiguous U.S. ocean regions. 

Oeeanognap~e Monthly Summ~y welcomes articles containing information of interest 
to Oeeanognap~e Monthly Summ~y readers, such as, news on operational oceanography, 
unusual ocean feature phenomena, etc. Contributions should be sent to the editor 
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o:~otes 

LIFE OF ANTICYCLONIC EDDY f IN THE GULF OF HEXICO 1982-83 

The plot below shows the track of anticyclonic eddy f in the Gulf of Mexico, from 
its formation in May 1982 until its dissipation in July 1983. Satellite imagery, 
XBT and AXBT surveys, and a drifting data buoy were used to track eddy f. Generally, 
eddy f moved SW during the period. First eddy f formed from a meander in the Loop 
Current around the end-of-May 1982 (position 1). Eddy f was determined from an XBT 
survey in June 1982 by the Atlantic Environmental Group of the National Marine Fish
eries Service (position 2). The eddy was estimated from XBT data in August and 
September, 1982 (positions 3 and 4). in October 1982 eddy f was not observed; how
ever, a warm eddy-like feature centered near 26°N 93°30W was seen in both the monthly 
mean SST and monthly anomaly SST charts of the Gulf of Mexico (position 5). Positions 
were estimated from AXBT survey in December 1982 and January 1983 (positions 6-9). 
In February 1983 eddy f was estimated from a drifting data buoy provided by the NOAA 
Data Buoy Center (position 10). Eddy f was partially observed in March 1983 on 
satellite imagery (position 11). Eddy f was tracked by a drifting data buoy from 
April-July 1983 (postions 12-15). Finally around the end-of-July 1983 eddy f dissi
pated. 
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1 
SATELLITE IMAGE OF THE MONTH 

The Agulhas Current 

Marcia L. Weaks. 
Environmental Products Branch, E/SP22 
NESDIS, NOAA 
Washington, DC 20233 

.(301) 763-8142 

This NOAA-7 infrared image of the South African area was taken August 13, 1983. The 
light gray area in the left half of the picture is southern Africa. Along the south-· 
east African coast, dipping to the south near the southern tip, is a dark band of 
warmer water which marks the location of the Agulhas Current. It is a western bound
ary current, which is similar to the Gulf Stream and Kuroshio systems. Occasionally, 
warm and cold eddy circulations have been detected by satellite sensors or by ship

'derived data. Anticyclonic cold eddies are usually found to the east of the current 
while cyclonic warm eddies are-found to the ~/est and· south. Once the current leaves 
the southern coast, it turns eastward and joins the Antarctic Circumpolar Current. 
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BERING SEA I NORTH SLOPE ICE ANAlYSIS. 

180° 170~W 
r.'-~~ 

C " Total fee concentration In the area in 
tenths. 

c,.,cb,Cc • Concentr~tion of thickest (C3), 2nd 
thlckut (Cb)• and )rd thickest (Ccl 

. Ice 
S3 ,Sb,Sc • Stage of development of thickest (S3 ), 

2nd thickut (Sb), and )rd thickest 
(Scl Ice. 

·C • Concentration of Tee wHhln area(s) of 
Hdps·and patches. 

STA~E(S) OF DEVELOPIIENT (THICKNESS) 

I • New ic~ (0-10 em) 
3 • Young ic,._ (10-30 em) 
6" f'lrst year (30•200 cmi 
7 • First year thin (30·70 em) 

1. "rtrH year medium (70•120 em) 
~."First year \hick (120-200 em) 
1. "O_Ld lc" (surviyed at least one s~r's .... 1 .• tl. 

EXAAPLES 

8, 
\::} 8: 

r;-::;;;-r Theoretical thickness of this 
. r ....:::::..J .season_'s growth (em). 

-

Fast ice.~Sea lce
1
which form·s · 

and remains fast along the 
coast. · ' 

-- Ice boundary visually or 
satellite observed. 

-- - - Ice boundary estimated. 

AUGUST 1983 

•. ~,,,,.,,)Raymond H. Godin 
-~,~:~;~·\·-:-tN.3tiona1 Weather Service Rep. 

·lNavy-NOAA Joint ·Ice Center 
fNat. Meteorological Center, W335, 
:washington, DC 20233 I 

301) 763-5972 

,/ 

/ 

The mean monthly surface pressu~e circulation depicts a trough ex
tending from,the central Arctic Ocean along the 165°W longitude 
meri.d.ian. Light westerly geostrophic winds affect Alaskan ice 
covered water:s ,west ~of Barrow (71 °N 157°1-1} and 1 i ght souther] i es 
east of Barrow. A free drifting buoy located near 75°N 155°W on 
July 31 drifted 2.5 )ni eastward during the month. Below normal mean 
rriorithl'y air temperat.ures, were observed at Barrow. During the month 
the ice edge receded' ,from 20 km a 1 ong the western A 1 askan coast to 

· 200 km''in the north~western Chukchi Sea. A coastal lead extending 
from P,bint Frankl in ('71 oN 159°W) to Barrow has been intermittently 
'cl cis'e(L· A· narrow coasta 1 1 ead east of Barrow has been open through
out· mbst· of 'the month. The current ice edge postion is 70 km south 
of the historical m·ean position along the North Coast east of Point 
Franklin. 'The below normal air temperatures and periodic north west

·erl'y winds-have hindered normal ice break-up patterns. 
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WEST COAST OCEAN FEATURES. 
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130°W 

NOAA/Northwest Regional Ocean 
Service Center 

7600 Sand Point Way NE 
Bin Cl5700 
Seattle, WA 98115 
(206) 527-6604 

South Panel 
Ernest Daghir 
,NOAA/NESOIS 
Satellite Field Service Station 
660 Price Avenue 
Redwood City, CA 94063 
(415) 364-2422 

+ 

' -, 

AUGUST 1983 

SSTs returned to near normal or. slightly below 
. ' normal over most of.th~ north panel area. The 

only exception was the buoy at 41°N 125°W, which 
·remained 1.5°C above normal. SSTs at most coast
a.l . arid nearshore stations sljowed slight overall 
cooling during the·month, ·The greatest cooling 
was near the Columbia River mouth (46°N 124°W) 
where temperatures averaged 1-2°C lower than in 
July. Minimu111 temperatures at ,all coastal stq
tions occurred during the period August 12-19 
when the stronQest and most persistent northerly 
winds were occurring. Although winds were gener
ally 1 i ght over the region, there was a more uni
form northwesterly component than earlier in the 
summer, resulting in weak, but more persistent 
coasta 1 upwelling a 1 ong much of the coast. Mean
while, normal seasona1 warming continued in off
shore waters, with mean SST increases of about 
1. 5°C. 

120'W 

A~alysis Techniques . 
Thermal boundaries are determined 
frpm a combinatio~ of enhanced 
infrpred si'tell ite imagery and 
ship and buoy observations. Iden
tification of these features by 
Sptellite is limited by cloud 
coyer. 

Key 

.,o,x,e,+ 9 th~rmal boundaries 
W "' warm 
C "' cold 

"""@"' date of feature 
,-)"'outline of water 
'r mass· feature 

August was characterized by weaker than normal upwelling along 
the coast and by the conti~ued ~901 anomal,y west of 130°W. Up
welling was strongest at the beginning of the month along the 
centra 1 and northern Cql iforni a coasts, but decreased gradually 
the remainder of August. SSTs in this areil increased from ll°C 
to 15°C. Weak upwelling occurred in tl)e last half of the month· 
from 34°-36°N. Little upwelling was o~serwed along Baja Californ
ia because of continued 19W clouds. Mea~ monthly SSTs along the 
coast increased from l.2°-2~4°C. The great1:1~t l'{arming was between 
30° and 34°N and the least warmin~ wa$ between 34.5° and 37.5°N. 
The expected seasonal·warming had little effect on the cooler 
than normal water west of 130°W and north pf 3Q 0 N. Warm anomalies 
of at least 1.0°C occurred along the entire coa~tal area. An 
anomaly of 1.5°C to over 2.0°C wilS foun~ north of 39°N, and an 
anomaly of 1.5°C was found qlpng ~aja from ?9° to 34?N. 
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The end of this month's positions of the 
Gulf Stream System and its associated 
eddies are shown for the NW Atlantic and 
the Gulf of Mexico. The Gulf Stream and 
Loop Current boundaries are located by 
infrared satellite imagery or XBT (expend
able bathythermograph) data. Anticyclonic 
eddies are labeled a-z in the Gulf of 
Mexico and 1-99 in the NW Atlantic. 
Cyclonic eddies are labeled A-Z. Arrows 
on eddies indicate direction of circula
tion. Warm-core or anticyclonic eddies 
rotate clockwise; cold-core or cyclonic 
eddies rotate counterclockwise. The line 
to the eddy center shows the net trans
lation since last month or since last 
observed. Eddies or sections of the Gulf 

Jenifer Wartha-Clark 
NOAA/NESDIS 
Satellite Field Service Sta. 
Washington, DC 20233 
(301) 763-B444 

Ann Bell 
NOAA/NWS 
Nation a 1 Meteoro 1 ogi ca 1 Cen. • . 
Washington, DC 20233 
(301) 763-8056 

.. 
AUGUST 1983 

100W 95W 

EAST COAST OCEAN FEATURES 
Stream System which were not observed 
during the month are not shown on the 
analysis chart. The long arrows at the 
bottom of the chart indicate the date of 
data used. 

Data used in this analysis include: 
NOAA satellite infrared imagery, 

NESDIS 
Bathythermograph data, 
National Meteorological Center 
of National Weather Service 

Oceanographic Analysis, 
A daily detailed analysis issued by 
National Weather Service/NESDIS 

90W 85W BOW 

30N 

25N 

15N 

Near isothermal conditions have prevailed in the Gulf of Mexico since early July. 
August mean SSTs ranged from 28-31°C. A drifting data buoy was deployed by the NOAA 
Data Buoy Center within eddy~· The position of eddy~ is estimated from the buoy's 
August tracking. Eddy~ has apparently translated 250 km SSW during August. 
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Key for Submarine Canyons: 

- Corsair Canyon 
- Lydonia Canyon 
- Hydrographer Canyon 
- Atlantis Canyon 

Bl - Block Canyon 
- Hudson Canyon 
- Wilmington Canyon 
- Baltimore Canyon 

45N 
I _, 

40N 

35N 

30N 

,27----4-~ 
~----.:::.-' 25N 

BOW 75W 70W 65W 60W 55W 

A prominent Gulf Stream feature in the end-of-August analysis is the long warm water 
filament from the crest at 38°N 72°W to eddy 29. Anticyclonic eddy 29 moved 130 km 
SW. Eddy 26 translated 145 km W. Eddy 33 traveled 95 km NE. Eddy 31 apparently 
moved 10 km N when it was last partially observed on August 3. Eddy 30 interacted 
with a Gulf Stream meander near 41°N 59°W on August 4. Eddy 30 then apparently 
rapidly moved 195 km W when last partially observed on Augusts: Eddy 32 translated 
25 km WNW when last partially observed on August 13. 

Two cyclonic eddies were formed during August. New eddy A 
tude trough near 38°N 58°W on August 6. New eddy B formed 
near 38°N 64°30W on August 21. Eddy X traveled 35 km NW. 
SE when last observed on August 2. 
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Oeeanognap~ Monthey Summ~y is published by the National Weather Service and the 
National Environmental Satellite, Data, and Information Service· (NESDIS). Oceano
gnaphic Monthey Summ~y contains sea surface temperature (SST) analyses on both re
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they Summ~y also contains Alaskan sea ice information and ocean feature information 
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THE WEST COAST WARMING EVENT OF 1982-83 
Kent S. Short 

Northwest Ocean Service Center, NOAA 

The much-publicized El Nino in the equa
torial Pacific has been a major oceano
graphic event. The coastal waters off 
the West Coast of the U.S. have under
gone a related significant warming event. 
The accompanying graphs document this 
West Coast warming. These graphs were 
derived from the monthly mean anomaly 
charts from this publication, and have 
been divided into the North and South 
Panel areas shown on p. 15. The plots 
cover a one-year period from July 1982 
to July 1983. Note that in both areas 
the extent of the warm anomaly (Figs. l 
and 2) reached its peak in February or 
March, then decreased in April. However, 
in the North Panel area, a secondary 
warming event occurred in May. The 
temporary cooling in April was also seen 
in both areas on the maximum anomaly 
plots (Fig. 3). Also note that while 
the areal extent of warm anomaly is on 
the decline, the value of the maximum 
anomaly within each area remains, as of 
July 1983, at or near its hi~hest month
ly value (+3"C in both cases). Finally, 
figs. l and 2 indicate that despite the 
decline in the extent of the warm anom
aly, approximately 60% of both areas is 
still covered by anomalously warm water. 
At the time of this writing, the August 
data was not available, so the trend be
yond July has not been evaluated. 
Some researchers have speculated that 
more warming events may occur before 
this overall episode is completed. 

Fig. l - Percentage of North Panel area 
(see p. 15) covered by warm anomaly of 
various magnitudes. Top curve denotes 
all warm anomaly area. Middle curve de
notes warm anomaly >l"C. Bottom curve 
denotes warm anomaly ~2"C. 

Fig. 2- Same as Fig. l, for South Panel 
area. 

Fig. 3 - Maximum values of mean monthly 
warm anomaly found within each area. 
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SATELLITE IMAGE OF THE MONTH 

ROSS SEA 

Marcia L. Wea~s 
Environmental Products Branch, E/SP22 
NESDIS, NOAA 
Washington, DC 20233 
f301) 763-8142 

This infrared NOAA-8 satellite image of the Ross Sea in Antarctica was taken 
September 18, 1983. Ice areas can be differentiated from clouds in satellite images 
because ice usually appears brighter. Several areal concentrations of ice are pre
sent in the left half of the image. The uniform portion above the line is ice of 

.9-10 tenths concentration. In other words, 90-100% of the area is covered with 
ice. The lighter gray patchy areas below the line are areal ice concentrations of 
either 6-8 or 4-6 tenths (40-80% of the area is ice covered). Lesser concentrations 
of ice appear as darker gray shades. The very darkest shades are open water. 
Because this time of year is springtime in the Southern Hemisphere, the ice extent 
around Antarctica is close to a maximum. With the emergence of sunlight after a sun
less winter, melt season will soon begin. 
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BERING. SEA I NORTH SLOPE ICE ANALYSIS 

C • Total lee concentration In the area in' 
tenths. 

'C3 ,Cb,Cc • Concentration of thickut {C,.), 2nd :. 't--EP·T-EMBER 19.83 
thickest (Cb), and 3rd thlckeH (C1) .) 

. Ice 
s,.,sb,s<:: • Stage of developllll!nt of thickest {s,.), 

lod thickest (Sb), and 3rd thickest ' 
(S,) Ice. 

~c • Concentration of Ice within area(s) of• 
strips and pat.;hes, 

STACE(S) OF" DEVELOPMENT {TlHCKNESS) 

1 • New Ice (0-10 em) 
3 • Young ice (10-30 em) 
6 • First year (30-201) em) 
7" First year thin (31l-70 em) 

1. • First year medium (70-110 em) 
lj. '" First year thick (120-200 em) 
?· • Old Ice. (survlve.d at le.ast one s"""""r's me.ltl' 

EXAMPLES 

The mean monthly surface pressure circulation depicts a 1005 mb 
low pressure center near 80°N l60°W. Strong northwesterly 
geostrophic winds affect ice covered waters west of Barrow 
(7l 0 N l57°W). Much below normal mean monthly air temperatures 
and a theoretical ice thickness accumulation of 15 em of newly 
formed ice were observed at Barrow. During the month the ice 
edge expanded from 100 to 200 km west of l70°W. East of l70°W 
little change was observed. In normal seasons the ice edge 
continues to recede through late September. For this season 
ice edge expansion was underway in early September. The cur
rent ice edge position is 75 km south of the historical mean east 

·_j 125 J r""'"u"""'''""' otthh of Barrow and 11 0 to 140 km south of the mean west of Barrow. 
-''"

0
"''

8
'
0
"

1
"

1'ml, Heavy drifting of ice along the Siberian coast has brought ice 

-

Fast Ice. Sea Ice which forms h '"'"m''"''""'o"''"' sout of the Bering Strait. In a recently completed evalua-
coast. 
''"o""'"''''"'"'o' ti on, the 1983 ice season is ranked 25 out of a 31-year record 
satellite observed. f ' ' ' t 

---- lceboundaryes!Jmated. 0 lncreaslng severl y. 
~----~~--~--~ 14 



WEST COAST OCEAN FEATURES 

50"N 

35"N 

30"N 

North Panel 
Kent Short 

+ 

+ 

130"W 

.NOAA/Northwest Region a 1 Ocean 
Service Center 

7600 Sand Point Way NE 
Bin Cl5700 
Seattle, WA 98115 
(206) 527-6604 

South Panel 
.Ernest Daghir 
;NOAA/NESOIS . 
Satellite Field Service Station 
:660 Price Avenue 
;Redwood City, CA 94063 
i(415) 364-2422 

+ 

+ 

SEPTEMBER 1983 

SST values at all stat'ions started the month at 

l
lor near the highest yearly values, then decreased 
dramatically by the end of the month as Autumn 

:transition appeared on schedule. In offshore 
areas, SSTs dropped by about 1°C between the be
ginning and ~nd of the month. Decreases at 
coastal stations were more dramatic, ranging from 
5°C at southern Washington stations to 3°C near 
Cape Mendocino (40°N 124°W). The coastal cooling 
associ a ted with. the season a 1 transition was aug
mented by greater than normal coastal upwelling 
along the entire coast. The most rapid cooling 
occurred during September 15-19, when most coast
al and near-shore stations reported drops between 
1 and 3°C. This corresponded to a period of very 
strong upwelling along the coast south of 47°N. 
Monthly mean SSTs at all stations were near or 
slightly below their normal values, indicating 
that no resurgence of anomalous warming occurred. 

+ 

120"W 

.. 

Analysis Techniques 
Thermal boundaries are determined 
from a combination of enhanced 
infrared sate! I ite imagery and 
ship and buoy observations. Iden
tification of these features by 
satellite is limited by cloud 
cover. 

Key 
. ,o,x,e,+ = thermal 

W = warm 
boundaries (" \-@: l ,-,: 

\..., - ,_ ..... 

- . 

cold 
date of feature 
outline of water 
mass feature 

110"W 

Weaker than normal upwelling· continued during September due to 
a low frequency of sustained northwesterly winds. Upwelling 
was strongest September 13-19 particularly near Pt. Arena and 
Cape Mendocino but was generally weak during the remainder of 
September. Very little upwelling was observed along the Baja 
California coastline. Mean monthly SSTs along the entire 
coast were above normal and ranged from 0.5°C at 38°N to 4.0°C 
around San Diego at 33°N. The mean SSTs north of 30°N and 
west of 128°W were 1.5°C below normal. Warm anomalies ranging 
from 0.5° to 2.0°C were found along the coast from San Francis
co Bay to Baja with the greatest warming occurring around Pt. 
Conception. There was a cool anomaly of 0.5° to 1.0°C near 
the coast between 38° and 40°N. 
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The end of this month's positions of the 
Gulf Stream System and its associated 
eddies are shown for the NW Atlantic and 
the Gulf of Mexico. The Gulf Stream and 
Loop Current boundaries are located by 
infrared satellite imagery or XBT (expend
able bathythermograph) data. Anticyclonic 
eddies are labeled a-z in the Gulf of 
Mexico and 1-99 in the NW Atlantic. 
Cyclonic eddies are labeled A-Z. Arrows 
on eddies indicate direction of circula
tion. Warm-core or anticyclonic eddies 
rotate clockwise; cold-core or cyclonic 
eddies rotate counterclockwise. The line 
to the eddy center shows the net trans
lation since last month or since last 
observed. Eddies or sections of the Gulf 

EAST COAST OCEAN FEATURES 
Stream System which were not observed 
during the month are not shown on the 
analysis chart. The long arrows at the 
bottom of the chart indicate the date of 
data used. 

Data used in this analysis include: 
NOAA satellite infrared imagery, 

NESDIS 
Bathythermograph data, 
National Meteorological Center 
of National Weather Service 

Oceanographic Analysis, 
A daily detailed analysis issued by 
National Weather Service/NESDIS 

~~~ZB~~JS\fjh0;)!J0088f~~~~Bf~~~~
35
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Jenifer Wartha-Clark 
NOAA/NWS 
Washington, DC 20233 
(301) 763-8088 

Ann Bell 
NOAA/NWS 
National Meteorological 
Washington; DC 20233 
(301) 763-8056 
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SEPTEMBER 1983 

Near isothermal conditions have prevailed in the Gulf of Mexico since early July. 
The NOAA Data Buoy Center suspects that eddy g no longer exists. Hurricane Alicia 
and Barry apparently pushed the drifting data buoy out of the area. Eddy g appar
ently moved 85 km WSW from September 1-20 before dissipating. 
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One anticyclonic eddy was absorbed by the Gulf Streani and three were formed during 
September. Eddy 29 was absorbed by the Gulf Stream near 36°N 74°W on September 18. 
Eddy 36 formed from a Gulf Stream meander near 40°N 65°W on September 9. Eddy 37 
apparently was formed from a long warm water filament associated with the Gulf 
Stream near 39°N 69°30W around September 19. Eddy 38 was formed from a Gulf Stream, 
meander near 42°N 58°W on September 21. Two anticyclonic eddies were newly named 
during September. Eddy 34 was first partially observed on July 28 near 4Z 0 30N 
56°30W. Its origin was not known. It was not listed as a new eddy in the August 
1983 OMS because it was only observed once (during July). During September, eddy 
34 was observed repeatedly. Eddy 34 translated 380 km W from July 28-September 30. 
Eddy 35, first observed near 43°N 54°W on July 28, moved 55 km NW by September 22. : 
Eddy 26 moved 235 km sw. Eddy 33 moved 140 km WSW when last observed on September · 
16. Eddy 30 translated 180 km W. Eddy 32 translated 110 km NNW. Eddy 31 moved 
130 km W when last observed on September 21. The South Wall of the Gulf Stream was 
last seen by satellite imagery on September 21 and 22. 

·, 

One cyclonic eddy was absorbed by the Gulf Stream during the month. Eddy X was 
absorbed by a Gulf Stream meander near 37°N 68°W on September 5. Eddy B was absorb
ed by a Gulf Stream meander near 37°N 64°W on September 10 but emerged again near 
37oN 65oW on September 12. Eddy B moved 225 km SSW when last partially observed 
on September 21. Eddy A moved 235 km WSW when last partially observed around 
September 12. Eddy R traveled 150 km SE when last partially observed on September 
1 o.· 19 
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Oeeanognaphic Monthly Swmm~y is published by the National Weather Service and the 
National Environmental Satellite, Data, and Information Service· (NESDIS). Oeeano
gnaphic Monthly Swmm~y contains sea surface temperature (SST) analyses on· both re
gional and ocean basin scales for the Atlantic and Pacific Oceans. Two ocean basin 
SST analyses are presented, one based on in-situ data and another based solely on 
satellite data. An ocean basin SST anomaly derived from the in-situ data· is also 
shown; it· uses the National Climatic Center (NCC)' Climatology*. The regional SST 
analyses are based upon a combination of in-situ and satellite data measurements. 
The regional SST anomalies use the Robinson-Bauer Climatology*. Oeeanognaphic Mon,.; 
thly Summ~y also contains Alaskan sea ice information and ocean feature information 
for contiguous U.S. ocean regions. 

Oeeanognaphic Monthly Summ~y welcomes articles containing information of interest 
to Oeeanognaphic Monthly Summ~y readers, such as, news on operational oceanography, 
unusual ocean feature phenomena, etc. Contributions should be sent to the editor 
(address below). Accepted material will appear in the OceaNotes section of OeeanO
gnaphie Monthly Summ~y. Contributions can be published as quickly as the next 
monthly issue. 

If you are interested in receiving Oeeanognaphic Monthly Swmm~y regularly, please 
refer to the back cover for subscription information. 

*Reynolds, R.W., 1982. A Monthly Averaged Climatology of Sea Surface Temperatures; 
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*Robinson, M.K., 1976: ·Atlas of North Pacific Ocean Monthly Mean Temperatures and 
Mean Salinities of the Surface Layer; NavOeeano Ren. Pub. 2. 
Robinson, M.K., R. A. Bauer and E.H. Schroeder, 1979. Atlas of North Atlantic
Indian Ocean Monthly Mean Temperatures and Mean Salinities of the Surface Layer; 
NavOeeano Ren. Pub. 18. 
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OCeaNotes 

SATELLITE SEA SURFACE TEMPERATURE IMPROVEMENTS 

The accuracy and geographic coverage of nighttime satellite sea surface temperatures 
degraded during July and August as a result of increased noise in one of the satel
lite instrument channels. Production of nighttime satellite measurements was halted 
on July 25. In an attempt to solve the noise problem, the instrument was heated for 
the period September 20-28 in order to drive pollutants off the sensor optics and 
electronics. No satellite sea surface temperature measurements were made during 
this period. The heating procedure eliminated 98% of the ~oise. Nighttime 
satellite-buoy comparisons once again show root mean. square (RMS) differences of 
less than l"C. Daytime RMS differences continue to ~e slightly greater than l°C. 
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SATELLITE IMAGE OF THE MONTH 

SHELF WAVES IN NORTHERN ARABIAN SEA? 

Marcia L. Weaks 
Environmental Products Branch, E/SP22 
NESDIS, NOAA 
Washington, DC 20233 
(301) 763-8142 

This NOAA-7 infrared satellite image was taken on October 24, 1983 and illustrates 
ij pattern of upwelled water along th9 shores of Pakistan and Iran. The 1 ight gray 
wave-1 ike areas hugging the coast are patches of cool water th<:t represent a wave
like response of the water to large-scale wind-driven circulation. On the synoptic 
scale, the monsoon creates an easterly component that blows along tl1e shoreline. 
This easterly component along with the Cori ol is force t1·ansports the surface water 
90° tn the right or offshore. Unusual topography in the coastal areas may also be 
a factor in the oceanic response, although a relationship has not been established 
yet. In order to understand the phenomena, "ground truth" data such as vertical 
temperature and velocity profiles should be compared to features on the satellite 
imagery. The wave-like features or shelf waves have been observed continuously 
from October 9 to early November. Crest and trough features appear to propagate 
to· the west. 
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BERING .SEA I NORTH SLOPE ICE ANALYSIS 

I · t • Totll lee. conccntrat.lcn In t~e -~n' 
te.nths. · 

:C.,,cb,Cc • Concentration of thickest (C~), 2nd 
1 thlekut (Cb}, and lrd thlcknt (t,l ·_ 
r '"'" - . s.,,sb,sc • Stag" of deveiOI>JIIOnt of thickest {s.,J, · 
· 2nd thlckeu (Sb)• ~nd ]rd thickest I 
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.. - ! · (Scl Icc, ' 
· -c • Concentration of leo within aru(s) of' 
~: .. , strips end patches, 1-

STAcECSJ oF ~EvELO?IIENT (TliiCKNnsJ 

I • !lew Ice. (0·10 Clll) 
3 • Young Ice (10·30 em) 

.• 6-• First yur (30-200 '"'' 1 7 • First year thin (]0-70 '<n) 

t: ~:~~! ~==~ ~1!~mcm:~~g ~:l I 
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-- -_-_..:_ __ , _., ____ --------, 

-

Fast Ice. Sea Ice which forms 
and remains fast along the 
coas&t·-,---,=---
lce boundary visually or 
satellite observed. 
Ice boundery estimated,_ 

; ' 

OCTOBER 1983 

The mean monthly surface pressure circulation depicts low pressure 
centers of 1006'mb near 60°N 170°W and 1005mb near 58°N 150°W. 
Easterly geostrophic winds affect all Alaskan ice covered waters. 
Much below normal mean monthly air temperatures and a greater than 
normal theoretical ice thickness accumulation of 43 em were ob-
served at Barrow (71°N 157°W). Late in the month freeze-up of the . 
central Chukchi Sea occurred approximately two weeks ahead of normal. 
New and young ice are forming along the Alaskan coastline extending 
to 60°N. The current ice edge position is near the historical median. 
west of 175°W. Elsewhere the ice edge is generally between median 
and maximum extremes. The severe ice conditions along the east Si
berian coastline continued through October as much below normal 
temperatures and northerly winds continued to persist. 
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North Panel 
:Kent Short 
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139'W 

,NOAA/Northwest Region a 1 Ocean 
Service Center 

7600 Sand Point Way NE 
•Bin Cl5700 
Seattle, WA 98115 
(206) 527-6604 

South Panel 
Ernest Oaghir 
NOAA/NESOIS . 
Satellite Field Service Station 
660 Price Avenue 
Redwood City, CA 94063 
(415) 364-2422 

+ 
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Normal seasonal changes were observed during the 
month in the north panel area. Slow, steady 
.cooling of about 1 oc over the month occurred in 
offshore areas. Coastal SSTs showed some short
term fluctuations, with no net changes from the 
beginning to the end of the month. When averaged· 
over the month, the largest changes in SSTs 
occurred at coastal stations near river outflows, 
where rapidly-cooling land runoff affects the 
nearshore water. Northern Oregon and southern 
Washington stations near the Columbia River mouth 
showed decreases of 2-3°C over September means. 
The only reporting station which observed an 
overall warming for the month was the buoy near 
Cape Mendocino (41°N 125°W), which reported a 
mean monthly SST 0.8°C higher than in September. 
This is attributed to normal seasonal relaxation 
of coastal upwelling. Winds over the north panel 
area were generally light during the month. 

.• ' 
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120'W 

Analysis Techniques 
Thermal boundaries are determined 
from a combination of enhanced 
infrared satellite imagery and 
ship and puoy observations. Iden
tification of these features by 
satellite is limited by cloud 
cover. 

Key 
.,o,x,e,+ =thermal boundaries 

W = warm 
C = cold 

-@ = date of feature 
,-) = out] ine of water 
'- mass feature 

Seasonal cooling was dominant over most of the region since meah 
SSTs decreased up to 1.0°C from September's values. The only 
exception was an elongated area at 125°W and near the coast at 
38°N where slight warming occurred. The anomalously cool water 
west of 130°W.and north of 30°N persisted with values of 0.5°C 
to 1.0°C below normal. Upwelling was generally weak during the 
month; October is usually considered the end of the upwelling 
season along the California coast. One upwelling event occurred 
around October 14 due to strong northwesterly winds. Little 
upwelling was observed along Baja. El Nino related positive SST 
anomalies continue. Values range from 1.0°C (near Cape Mendo
cino at 38°N) to 3.0°C (off the San Diego coast near 32°N). Th~ 
strength and extent of the warm temperature anomaly is apparent~ 
ly declining. 
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EAST COAST OCEAN FEATURES 
Stream System which were not observed 
during the month are not shown on the 
analysis chart. The long arrows at the 
bottom of the chart indicate the date of 
data used. 

Data used in this analysis include: 
NOAA satellite infrared imagery, 

NESDIS 
Bathythermograph data, 
National Meteorological Center 
of National Weather Service 

Oceanographic Analysis, 
A daily detailed analysis issued by 
National Weather Service/NESDIS 

The end of this month's positions of the 
Gulf Stream System and its associated 
eddies are shown for the NW Atlantic and 
the Gulf of Mexico. The Gulf Stream and 
Loop Current boundaries are located by 
infrared satellite imagery or XBT (expend
able bathythermograph) data. Anticyclonic 
eddies are labeled a-z in the Gulf of 
Mexico and 1-99 in the NW Atlantic. 
Cyclonic eddies are labeled A-Z. Arrows 
on eddies indicate direction of circula
tion. Warm-core or anticyclonic eddies 
rotate clockwise; cold-core or cyclonic 
eddies rotate counterclockwise. The line 
to the eddy center shows the net trans
lation since last month or since last 
observed. Eddies or sections of the Gulf 

---
35N 

Jenifer Wartha-Clark 
· NOAA/NWS 
Washington, DC 20233 
(301) 763-8088 

Ann Bell 
NOAA/NWS 
National Meteorological Cen. 
Washington, DC 20233 
( 301) 763-8133 

OCTOBER 1983 

100W 

30N 

-"'" 200mc·. _ _:._.,, 

20N 

15N 
95W 90W 85W BOW 

The Loop Current in the Gulf of Mexico, last observed by satellite infrared imagery 
on June 20, is partially discernible as a weak thermal gradient on October 27 and 
30 imagery. XBT data from October 25-29 near 27°N 88°W was in agreement with the 
satellite derived location of the Loop Current. 
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One anticyclonic eddy formed during October. Eddy 39 apparently formed from a large 
meander near 41°N 61°W about October 29. One anticyclonic eddy was absorbed by the 
Gulf Stream and two apparently dissipated during October. Eddy 26 translated 165 
km SSE and was apparently absorbed by the Gulf Stream near 36°30N 73°30W around 
October 28. Eddy 33 moved 165 km W from September 16 to October 12 when it was 
last observed near 40°N 69°W. It apparently dissipated during the latter half of 
the month. Eddy 31 was not observed during October. However, a clear satellite 
infrared image on October 10 showed no evidence of an eddy near 42°N 64°W. There
fore, eddy 31 is assumed to have dissipated. Eddies 37 and 36 traveled 280 km SW 
and 195 km SW, respectively. Eddy 30 moved 65 km NW. Eddy 34 translated 85 km W 
and appears to be interacting with new eddy 39. Eddy 38 moved 55 km S and appears 
to be interacting with the Gulf Stream near 40°N 57°W. Eddy 32 translated 75 km 
WSW while eddy 35 translated 185 km NW. 

Cyclonic eddies A, B, and R were not observed during October and were eliminated 
from the chart. Cloud cover and isothermal conditions during the summer hinder the 
tracking and identification of cold eddies. -Eddy C was newly observed on October 
29. It's origin is unknown and it may be a previously observed eddy. 

19 



'\ 
-.,; '\. ..... .f'v".., - ,.... j 

\ 

27. 

100W 

Gulf of Mexico 
SST--MONTHLY MEAN (°Cl 
October 1983 

95W 

20 

~ 

t-

\ 

f 
{ 

{ 

_.) 

r 
I 

J 

EAST COAST 
MONTHLY 

\ 
\ 

\ 
I 
\ 

SST
MEAN 

35N 

L- 7 

I 

" J 

90W 

3.5 23.5 23.7 23.7 23.9 23.6 0 29.4 
z 

23.5 23.5 23.5 23.6 2!.9 29.1 23.3 23.3 
I . • • • • • • 

2 .3 23.4 23.4 23.4 2!.5 23.9 23.3 23.3 
L '-......:.-...:....->--'-....., 

. 2!.2 23. .4 23.6 23.7 

85W 80W 

30N 

ZSN 

ZON 

15N 

Monthly mean sea surface temperature is the 
mean of twice-weekly analyses using ship, 
buoy, and satellite observations. Contour 
I ine interval is 1.0°C. 
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Monthly anomaly is the difference between the 
monthly mean see surface temperature and the 
climatological monthly mean value-- shading 
shows where the monthly mean is colder than 
cl imatoloQy. Contour I ine interval is 1.0°C. 
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Oeeanognaph£e Monthly Summ~y is published by the National Weather Service and the 
National Environmental Satellite, Data, and Information Service· (NESDIS). Oeeano
gnaph£e Monthly Summ~y contains sea surface temperature (SST) analyses on,·both re
gional and ocean basin scales for the Atlantic and Pacific Oceans. Two ocean basin 
SST analyses are presented, one based on in-situ data and another based solely on 
satellite data. An ocean basin SST anomaly derived from the in-situ data is also 
shown; it uses the National Climatic Genter (NCC) Climatology*. The regional SST 
analyses are based upon a combination of in-situ and satellite data measurements. 
The regional SST anomalies use the Robinson-Bauer Climatology*. Oeeanognaphie Month
ly Summ~y also contains Alaskan sea ice infromation and ocean feature information 
for contiguous U.S. ocean regions. 

Oeeanognaph£e Monthly Summ~y welcomes articles containing information of interest 
to Oeeanognaph£e Monthly Summ~y readers, such as, news on operational oceanography, 
unusual ocean feature phenomena, etc. Contributions should be sent to the editor 
(address below). Accepted material will appear in the OceaNotes section of Oeeano
gnaph£e Monthly Summ~y. Contributions can be published as quickly as the next 
monthly issue. 

If you are interested in receiving Oeeanognaph£e Monthly Summ~y regularly,. please 
refer to the back cover for subscription information. 

*Reynolds, R.W., 1982. A Monthly Averaged Climatology of Sea Surface Temperatures; 
NOAA TeehrUea.e. Repo!U: NWS 31. 

*Robinson, M.K., 1976. Atlas of North Pacific Ocean Monthly Mean Temperatures and 
Mean Salinities of the Surface Layer; NavOeeano Re6. Pub. 2. 
Robinson, M.K., R. A. Bauer and E.H. Schroeder, 1979. Atlas of North Atlantic
Indian Ocean Monthly Mean Temperatures and Mean Salinities of the Surface Layer; 
NavOeeano Re6. Pub. 18. 
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o:~otes 
NWS/NESS Oceanographic Products 

Oceanographic products including SST and OFA (Ocean Feature Analysis) are available 
to the public on daily and weekly bases by various dissemination means. This par
tial list of products contains the dissemination methods and schedules for receiv
ing them. The listing is broken into two parts. Part I contains a description of 
each product and the product area. The names in parenthesis after the product area 
are the information contacts who can answer questions about the products. The page 
number given with each information contact contains their phone number and mailing 
address. Part II of the listing shows how one may receive the chart products list
ed in Part I. Schedule times are given in GMT (Greenwich Mean Time) or ELT (East
ern Local Time). The dissemination methods are radiofacsimile, auto-telecopier, and 
weekly mail; some charts are disseminated by more than one method. To receive a chart 
by radiofacsimile, set your radiofacsimile recorder at the given transmission 
frequency. To receive a chart by auto-telecopier, dial the given phone number into 
any telecopier equipment. The auto-telecopiers can handle only a few calls at one 
time, so keep trying, if they are busy. To receive a chart by mail, write to the 
information contact and provide your mailing address and the specific chart desired. 
I. List of Available Products 
West Coast 

1. SST+ OFA -California to Baja - (Ernest Daghir - see p. 1S) 
2. SST + OFA -Washi ngt.on and Oregon - (Kent Short - see p. 1S) 
3. S-day SST -Gulf of Alaska to Baja - (John Kundrat - 301/763-8133) 
4. 1S-day SST -Gulf of Alaska to Baja - (Vera Gerald - 301/763-8133) 

East Coast 
S. OFA -Gulf of Mexico to Cape Hatteras - (Jenifer W. Clark - see p. 2) 
6. OFA -Cape Hatteras to Grand Banks - (Jenifer W. Clark - see p. 2) 
7.· OFA -Gulf of Mexico- (Steve Baig- 30S/3S0-4310) 
8. OFA -Florida Straits to Cape Hatteras - (Steve Baig - 30S/3S0-4310) 
9. Synoptic SST-Cape Hatteras to 6S 0 W - (Reginald Lawrence - 301/763-8444) 

10. S-day SST -Gulf of Mexico - (John Kundrat - 301/763-8133) 
11. s~day SST -East Coast to SS 0 W - (John Kundrat - 301/763-8133) 
Hemispheric 
12. 2-day SST -Northern Hemisphere - (John Kundrat - 301/763-8133) 
13. 2-day SST -Southern Hemisphere - (John Kundrat- 301/763-8133) 
14. 2-day SST -Global Strip S0°N to soos - (John Kundrat - 301/763-8133) 
1S. 1S-day SST Anomaly - Global Strip S0°N to soos ~ (John Kundrat - 301/763-8133) 
16. Ice Analysis-Northern Hemisphere - (Ray Godin - 301/763-8133) 
II. Product Dissemination and Schedule 
Product # Dissemination Method Schedule Time 
2,3 Radiofacsimile, kHz- 4344.1, 8680.1, 

10 
11 
1 
s 
s 
6 
6 
6 
6 
7 

8 

9 
2-4,10-16 -

5,:,6,9 I-

12728.1, 17149.8 - daily 1SOO GMT 
Radiofacsimile, kHz 9290, 9389.5, 1103S.O - W 1212 (GMT) 
Radiofacsimile, kHz 9290, 9389.S, 1103S.O - Th-Tu 1212 (GMT) 
Auto-telecopier 41S/364-2S99 - daily anytime 
Auto-telecopier 301/763-8333 - Tu,Th 1700-1900 (ELT) 
Auto-telecopier 301/763-8333 - W,F 0930-1130 (ELT) 
Auto-telecopier 301/763-8333 - M,W,F 1700-1900 (ELT) 
Auto-telecopier 301/763-8040 - · M,W,F 1600-0830 (ELT) 
Auto-telecopier 301/763-8333 - M,Tu,Th 0930-1130 (ELT) 
Auto-telecopier 301/763-8040 - M,Tu,Th 1300-1600 (ELT) 
Auto-telecopier 30S/661-0738 - daily 0800-1400, 2000-

Auto-telecopier 30S/661-0738 

Auto-telecopier 301/763-8040 
Weekly mail, send address to 
Weekly mail, (cost involved) 

3 

0200 (ELT) 
- daily 1400-2000, 0200-

0800 (ELT) 
- M-F 0830-1300 (ELT) 

information contact 
information contact has details. 
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Western Pacific Ocean 
SST--MONTHLY MEAN ( 0 [) 

SHIP and BUOY DATA 
November 1983 

Monthly mean sea surface temperature is the 
mean of in-situ data (ships and buoys) 
within two-degree quadrangles. Contour I ine 
interval is 1.0°C. 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value-- shading 
shows where the monthly mean is colder than 
climatology. Contour I ine interval is 0.5°C. 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value -- shading 
shows where the monthly mean is colder than 
climatology. Contour I ine interval is 0.5°C. 
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Monthly mean sea surface temperature is the 
mean of sate! I ite data within two-degree 
quadrangles. Contour I ine interval is 1.0°C. 
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Monthly mean sea surface temperature is the 
mean of sate I I ite data within two-degree 
quadrangles. Contour I ine interval is 1.0°C. 
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Monthly mean sea surface temperature is the 
mean of in-situ data (ships and buoys) 
within two-degree quadrangles. Contour I ine 
interval is 1.0°C. 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value-- shading 
shows where the monthly mean is colder than 
climatology. Contour I ine interval is 0.5°[. 
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SATELLITE IMAGE OF THE MONTH 

ICE IN THE ARCTIC OCEAN/GREENLAND SEA 

Marcia L. Weaks 
Environmental ~roducts Branch, E/SP22 
NESDIS, NOAA 
Washington, DC 20233 
( 301) 763-8142 

This NOAA-7 infrared satellite image taken November 18, 1983, illustrates the posi
tion of the ice edge in the Arctic Ocean and the eastern GrEenland Sea. In the 
middle of the picture, the island of Spitsbergen is surrounded by ice on most of it's 
eastern and northern boundaries. The youngest ice is found to the east of Spitsberg
en and is 0-30 em thick. Ice thicknesses found in other portions of the image vary 
from 30 em to 200 em, including some ice that has survived one summer's melt. Younger, 
thinner ice usually corresponds to darker grow shades, while older, thicker ice is 
whiter and contains fracture lines. The dotted/solid line indicates the estimated/ 
satellite determined position of the ice edge. Ice growth in this area is slightly 
greater than normal. 
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, BERING SEA I NORTH SLOPE ICE ANALYSIS 

C • Tota.l Ice concen.tratlon In the area in 
tenth•. 

Ca•C..•Cc • Conccnu .. tion of th\chst (Cal• 2nd 
l, ~~:ckut {Cbl. and 3rd thlchst (Ccl 

Sa.,Sb,Sc • Suge of development of thickest (Sal, 
2nd thickest (Sb), and ]rd thickest 
(Scl Icc, 

-C • Concentration of Ice within arca(s) of 
strips and patches, 

STAGE(S) OF OEVELOPIIEHT (THICKNESS) 

I • New Icc {0·10 em) 
3 • Young Icc (10·30 cm) 

• 6 • First year (30•200 em) 
7 • First year thin (30-70 em) 

1. • First year medium (70•120 em) 
~-"First year thick (120-ZOO em) 
?· • Old Icc (survive~ at leaH one su....,r's melt) 

EXMPLES 

.
G25"l. Theoretical thickness of this 
I~ .~eason_'s 8rowth (cfn), - Fast Ice. Sea Ice which forms 

and remains fast along the 
coast. 
Ice boundary visually or 
satellite observed. 
Ice boundary estimated. 

NOVEMBER198"3 

The mean monthly surface pressure circulation depicts a 989 mb 
low pressure center near 56°N 170°W. Geostrophic winds affect
ing ice covered waters are easterly east of 170°W and northeast
erly west of 170°W. In the Bering Sea above normal mean monthly 
surface air temperatures were generally observed at selected 
coastal stations. At Barrow (7l 0 N 157°W) normal air tempera
tures were recorded. During the month the ice edge receded 15 
.to 25 km along the Alaskan coast south of 62°N. Elsewhere the 
ice edge expanded from Norton Sound and the Alaskan and Soviet 
coastal areas into the north central Bering Sea near St. Lawrence 
Island (63°N 170°W). Ice conditions adjacent to the coast in 
the Bering Sea consist primarily of first year and young ice 
north of 63°N. Young and new ice are observed in the more 
southerly coastal areas and in the central Bering Sea. The 
current ice edge position is near the historical median north of 
62°N and generally between median and minimum extremes south.of 
62°N, 
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. WEST COAST OCEAN FEATURES 

+ 

NOVEMBER 1983 

Seasonal cooling and a steady stream of vigorous 
Pacific weather systems Were dominant factors 

45'N + ~.~:t-.. ... 

in the North Panel area ocean conditions. Off
shore waters cooled steadily by about 2.5°C dur
ing the month, with resultant mean SSTs being 
near or slightly below normal. Coastal SSTs 
averaged 0.7°C cooler, but several coastal sta
tions showed monthly means 0.9-1.8°C above nor
mal. This is attributed to more southerly and 
stronger than normal prevailing winds during 
the month, and consequent onshore transport of 
warmer water. This onshore transport persisted 
throughout the month, but was strongest near 
mid-month. Infrared satellite imagery from the 
end of the month depicted a well-established 
Davidson Current. This current was seen as cold 
freshwater runoff, primarily from the Columbia 
River, flowing northward along the Washington 
coast. 
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NOAA/Northwest Regional Ocean 
Service Center 

7600 Sand Point Way NE 
Bin Cl5700 
Seattle, WA 98115 
(206) 527-6604 

South Panel 
Ernest Daghi r 
NOAA/NESDIS 
Satellite Field Service Station 
660 Price Avenue 
Redwood City, CA 94063 
(415) 364-2422 
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Analysis Techniques 
Thermal boundaries are determined 
from a combination of enhanced 
infrared sate 11 i te imagery and 
ship and buoy observations. Iden
tification of these features by 
satellite is limited by cloud 
cover. 

Key 

thermal boundaries 
warm 
cold 
date of feature 
outline of water 
mass feature 

Seasonal cooling continued over the entire south panel area with 
SSTs decreasing from 0.5°C to 3.0°C from October's values. The 
area of maximum cooling was north of 34°N and west uf 131°W; the 
area of least cooling was south of 34°N and between 126° and 
132°W. Cooling along the entire coast was 1.0° to 1.5°C. The 
anomalously cool water north of 30°N and west of 130°W persists 
as well as the anomalously warm water east of 128°W. The maxi
mum warm anomaly of 2.0°C was adjacent to the coast from Monterey 
Bay north to Cape Mendocino and from Pt. Conception southward to 
Baja, California. Two minor upwelling events occurred during the 
month, one around November 8 and another on November 22. 
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The e.nd of this month's positions of the 
Gulf Stream System and its associated 
eddies are shown for the NW Atlantic a·nd 
the Gulf of Mexico. The Gulf Stream and 
Loop Current boundaries are located by 
infrared satellite imagery or XBT (expend
able bathythermograph) data. Anticyclonic 
eddies are labeled a-z in the Gulf of 
Mexico and 1-99 in the NW Atlantic. 
Cyclonic eddies are labeled A-Z. Arrows 
on eddies indicate direction of circula
tion. Warm-core or anticyclonic eddies 
rotate clockwise; cold-core or cyclonic 
eddies rotate counterclockwise: The line 
to the eddy center shows the net trans
lation since last month or since last 

EAST COAST OCEAN FEATURES 
Stream System which were not observed 
during the month are not shown on the 
analysis chart. The long arrows at the 
bottom of the chart indicate the date of 
data used. 

Data used in this analysis include: 
NOAA satellite infrared imagery, 

NESDIS 
Bathythermograph data, 
National Meteorological Center 
of National Weather Service 

Oceanographic Analysis, 
A daily detailed analysis issued by 
National Weather Service/NESDIS 

observed. Eddies or sections of Gulf 

~·l!i····-0: '·.:>~~~-.\' .:.·,'··· 35N f.H;,~W/i;~ .. · .· . .· , ' . 

Jenifer Wartha-Cl ark 
NOAA/NWS 
Washington, DC 20233 
( 301) 763-8088 

Ann Bell 
NOAA/NWS 
National Meteorological Cen. 
Washington, DC 20233 
(301) 763-8133 

NOVEMBER 1983 . 

100W 

30N 

20N 

15N 

95W 90W 85W BOW 

The amplitude of the Loop Current at the end-of-November shows a slight increase com
pared to the end-of-October position. 

18 



-
. ; ... 

Key for Submarine Canyons: 

• Corsair Canyon 
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Two anticyclonic eddies were absorbed by the Gulf Stream in November. Eddy 37 pre
sumably traveled 285 km SSW before being absorbed by the Gulf Stream near 36°N 
74°30W on November 27. Eddy 38 traveled 35 km NNE and was seemingly absorbed by 
a Gulf Stream meander near 40°30N 58°W around November 25. Eddy 30 moved 90 km W 
when it was last observed on November 20. Eddy 34 apparently moved 140 km SSW when 
it was last partially observed on November 25. Eddy 36 traveled 315 km W. Eddy 39 
moved 90 km NE. Eddy 35, last detected on November 3, seemingly moved 25 km NNE. 
Eddy 32 apparently moved 110 km WNW. 

One cyclonic eddy was apparently absorbed during November. Due to much cloudiness, 
eddy C was last detected on November 14. It is suspected that eddy C dissipated in 
the cool tongue of water near 32°N 77°W to 28°30N 78°W. 
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OcedNotes 

A NEW GULF STREAM PUBLICATION AVAILABLE 

A publication entitled ''Gulf Stream System Landward Surface Edge Statistics'' is 
now available to the public free of charge. The author is Stephen J. Auer, an 
oceanographer at NWS. 

This publication represents a statistical evaluation of the mean position, standard 
deviation, and maximum northward and southward positions of the Gulf Stream System 
landward surface edge. The Gulf Stream System's edge is named a "landward surface 
edge" to signify that it is the edge nearest to the North American continental land 
mass. The Gulf Stream System is divided into two regions: the Loop Current and 
the Gulf Stream. These statistics are derived from the initial year of the daily 
Oceanographic Analysis (May 28, 1980- May 29, 1981), which contains synoptic 
frontal locations of the Gulf Stream System. This publication describes the daily 
Oceanographic Analysis, provides details in the Gulf Stream features data file and 
statistics program, presents the resultant Gulf Stream System landward surface 
edge statistics, and compares these statistics to those of two other surveys. 
The Oceanographic Analysis is a joint operational product of the National 
Weather Service and National Environmental Satellite, Data, and Information Ser
vice. 

If you are interested in receiving this publication please contact Jenifer Wartha 
Clark at (301) 763-8239 or Ann Bell at (301) 763-8133. 
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SATELLITE IMAGE OF THE MONTH 

KUROSHIO CURRENT 

Marcia L. Weaks 
Environmental Products Branch, E/SP22 
NESDIS, NOAA 
Washington, DC 20233 
( 301) 763-8142 

This NOAA-7 infrared satellite image.illustrates the position of the Kuroshio 
current on December 9, 1983. The large light grey areas in the upper center 
are the islands of Japan. To the north of Japan is the sea of Japan where 
several currents interact to produce oceanographic structure discernible 
from satellite infrared sensors. The more dramatic oceanographic structure 
is found south and east of Japan - the Kuroshio Current. Darker grey shades 
mark the position of this western boundary current. A relatively large 
meander is positioned over the Izu Ridge, a topographic feature that has a 
demonstrated effect on Kuroshio current paths. Researchers have found two 
stable paths near Japan - a zonal path and a meandering path. Each mode may 
be present for several years. The pattern shown in the image is probably 
associated with the meandering path mode. 
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BERING SEA I NORTH SLOPE ICE ANALYSIS 

C • Tout Ice conccn(rathm In thc area in 
tenth$, 

ta,Cb,Cc " Concentration of thickest {C~), 2nd 
, thickest (Cb), and 3rd thickest {eel 

'sa,Sb,Sc " ~~:ge of development of thickest (Sal, ' 
2nd thlckut (Sb), and )rd thickest 
(Scl Ice. 

·c • Concenuatlon of lee wltllln aruhl of 
•trips and patchu. 

STACE(S) OF OEVELOPHENT {THICKNESS) 

1 '" tlew Ice (0-10 em) 
3 • Young lee (10•30 em) 

· 6 • Fl rst yur (30•200 em) 
7 " rlrst yeor thin ()0-70 em) 

1. • First year medium (70•120 em) 
~. • Flnt yur thick (120-200 em) 
?• • Old Ice (sur"VIved at least one sunwner'• .,.It) 

EXNIPLES 

' .. 1125l. Theoretical thickness of this 
!.....::.::..::_ .~eason_'s &rowth (cin). 

-

Fast Ice. Sea Ice which forms 
and remains fast along the 

- --~~·--··-----~-·--· 
Ice boundary visually or 
satellite observed. 

- - -- Ice boundary estimated. 

DECEMBER 1983 

The mean monthly surface pressure circulation depicts a 994 mb low 
pressure center near 54°N 170°E and a 1032 mb high pressure center 
near 62°N and 130°W. Southeasterly geostrophic surface winds 
were observed throughout Alaskan ice covered waters in the Bering 
and Chukchi Seas. Southerly winds were observed in the Beaufort 
Sea. Above to much above normal monthly mean surface air tempera
tures were observed at all the routinely monitored coastal stations 
throughout Alaska. During the month the ice edge expanded from 50 
to 75 km east of 165°W and changed little to the west. By mid
month new and young ice had formed in Cook Inlet. In the Bering 
Sea, ice conditions adjacent to the Alaskan coast south of 60°N 
consist· primari1y of young and new ice. Fast ice is observed in 
the protected bays of the northern Bering Sea and along much of 
the Beaufort and Chukchi Sea coastlines. The current ice edge posi
tion is near the historical median east of 163°W and between the 
median and minimum extremes elsewhere. 
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WEST COAST OCEAN FEATURES 

50"N -

35'N . 

North Panel 
Kent Short 

+ 

+ 

+ 

130'W 

·NOAA/Northwest Regi ona 1 Ocean 
Service Center 

7600 Sand Point Way NE 
Bin C15700 
Seattle, WA 98115 
(206) 527-6604 

lite Field Service Station 
660 Price Avenue 
Redwood City, CA 94063 
(415) 364-2422 

+ 

+ 

+ 

DECEMBER 1983 

Largely uneventful wintertime cooling character
ized the North Panel area. SSTs at coastal and 
offshore stations decreased by 1.2-1.8°C during 
the month. The cooling was somewhat accelerated 
December 19-25 due to several days of strong and 
very cold offshore winds. During this time, 
cold freshwater runoff lowered SSTs to 4-5°C in 
coastal estuaries such as Grays Harbor and the 
Columbia River mouth. Otherwise, there were no 
significant departures from normal seasonal 
values. A well established Davidson Current 
continued to be evident on satellite imagery, 
which showed cold river runoff flowing north
ward along the Washington and Vancouver Island 
coasts. Although depicted once on the accompany
ing figure, this cold near-shore flow was seen 
in the same approximate location on several 
occasions during the month. Cold 7-8°C water was 
consistently observed north of Vancouver Island 
along the British Columbia· coast. 

Analysis Techniques 
Thermal boundaries are determined 
from a combination of enhanced 
infrared satellite imagery and 
ship and buoy observations. Iden
tification of these features by 
satellite is 1 imited by cloud 
cover. 

.· ' 
Key 

.,o,x,e,+ =thermal boundaries 
• ~ W = warm ?·. \.'"'-. 01:. r· C=cold 

\ ; • .>,' i ~ '""@ = date of feature 
'"~·.\ ( ,-)=out] ine of water 
~:;:>, ~ '- mass feature 

·" . ' ' 

+ 

120'W 110'W 

The steady decline of SSTs over the South Panel was evident 
during the month with a return to seasonal climatological nor
mals. Temperatures over the entire region declined 1.5°C to 
2.0°C with a small area near San Diego cooling off approxi
mately 2.7°C. The area of least cooling was in the southwest 
portion near 30°N and bet~n 128°-136°W. The anomalously 
cool water west of 130°W and north of 30°N continues as well 
as the anomalously warm water east of 128°W. The maximum 
warm anomaly of 1.5°C was adjacent to the coast from just 
north of San Francisco Bay to the Oregon border. The only 
occurrence of upwelling was along the Baja, California penin
sula on December 6 and 13. 
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Monthly anomaly is the difference between the 
monthly mean sea 5urface temperature and the 
climatological monthly 'mean value shading 
shows where the monthly mean ls colder than 
climatqlogy. Contour line interval is 1.0°C. 
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EAST COAST OCEAN FEATURES 
Stream System which were not observed 
during the month are not shown on the 
analysis chart. The long arrows at the 
bottom of the chart indicate the date of 
data used. 

Data used in this analysis include: 
NOAA satellite infrared imagery, 

NESDIS 
Bathythermograph data, 
National Meteorological Center 
of National Weather Service 

Oceanographic Analysis, 
A daily detailed analysis issued by 
National Weather Service/NESDIS 

The e.nd of this month's positions of the 
Gulf Stream System and its associated 
eddies are shown for the NW Atlantic a·nd 
the Gulf of Mexico. The Gulf Stream and 
Loop Current boundaries are located by 
infrared satellite imagery or XBT (expend
able bathythermograph) data. Anticyclonic 
eddies are labeled a-z in the Gulf of 
Mexico and 1-99 in the NW Atlantic. 
Cyclonic eddies are labeled A-Z. Arrows 
on eddies ·indicate direction of circula
tion. Warm-core or anticyclonic eddies 
rotate clockwise; cold-core or cyclonic 
eddies rotate counterclockwise. The line 
to the eddy center shows the net trans
lation since last month or since last 
observed. Eddies or sections of the Gulf 

~;IT?~:<:?!'~;j:)',fP''-i!?itr,ii;i!U@K:iiM --
35

N 

Jenifer Wartha-Clark 
NOAA/NWS 
Washington, DC 20233 
(301) 763-8239 

Ann Bell 
NOAA/NWS 
National Meteorological Cen. 
Washington, DC 20233 
(301) 763-8133 

December 1983 
100W 95W 90W 85W BOW 

The Loop Current in the Gulf of Mexico pinched off anticyclonic eddy j on Decem
ber 11 centered near 26°30N 87°W with a diameter of approximately 290 km. On 
December 28 eddy j reattached to the Loop Current. Eddy i was first clearly 
observed by satellite imagery on December 11. Conoco Oil Company confirmed the 
existence of eddy i on December 14; Current speeds of 1.5 knots were documented in 
eddy i. 
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Key for Submarine Canyons: 

• Corsair Canyon 
• Lydonia Canyon ; : . . . 
• Hydrographer Canyon ',:' · · ·· . · ·. · .· ., 
·Atlantis Canyon : :: ·: .:. ·· · . .:-· ::·:·~ 
· Block Canyon · 
· Hudson Canyon 
• Wilmington Canyon 
• Baltimore Canyon 

I 

BOW 7SW 
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absorbed 

3SN 

30N 

70W 6SW 60W ssw 

Anticyclonic eddies 34 and 35 were not observed during December. Eddy 34 may have 
been absorbed by eddy 39, and eddy 35 may have dissipated in the shelf waters. 
Eddy 36 was difficult to track due to cloud cover during most of December. A 
very weak warm feature, presumably eddy 36, was observed on January 4 near 
39°30N 71°30W. Eddy 36 apparently translated 140 km NW. Eddy 30 moved 220 km SW. 
Eddy 39 traveled 120 km WNW when it was last observed on December 17. Eddy 32 
translated 270 km SW. 

Four cyclonic eddies were newly observed during December. Eddy D was observed 
December 1-11. Its origin is not known. Eddy E was observed on December 10 and 
14. Its origin is not known. Eddy F formed from a Gulf Stream meander near 38°N 
60°\-J on December 14. Eddy G formed on December 15 from a Gulf Stream meander 
near 38°N 55°30W, but was absorbed on December 30 by a Gulf Stream meander near 
38°N 55°W. · 
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Monthly mean sea surface temperature is the 
mean of twice-weekly analyses using ship, 
buoy, and sate II ite observations. Contour 
I ine interval is 1.0°C. · 



. /L 
/ ~~;'.}-

1\r I" ""-.. 
/ f I 

\ . I 
),__ __, .,. : . 

80W 7SW 

NW Atlantic Ocean 
SST--MONTHLY MEAN ( 0 [) 

December 1983 
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Monthly mean sea surface temperature is the 
mean of twice-weekly a~alyses using. ship, 
buoy, and sate II ite observations. Contour 
I ine interval is 1.0°C. 

21 

4SN 

40N 

3SN 

30N 

2SN 



r '\ 
-v 'l.. "./'./...,_. ........... J ( 

~ 
( 

1- _) 

( 

\ I 
J 

L_ 

I 

EAST COAST SST
ANOMALY 

I 35N 

I 

\ 
I 

\ 
-\.,___ 

-,,...__ 

30N 

ZSN 

.6 .7 

.6 .4 .2 .2 

.4 .1~- .2 

.4 .2 .2 .2 

.7 

1 OOW 9SW 

Gulf of Mexico 
SST--MONTHLY ANOMALY ( 0 [) 

December 1983 

22 

ZON 

1.2 

.7 1 .. 2 

" j .7 1.0 .7 

I .7 .3 
1SN 

90W 8SW 80W 

Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value-- shading 
shows where the monthly mean is colder than 
climatology. Contour I ine interval is 1.0°C. 



/ 
) 

~ I 
I_(_ 

I 

I 
j 

IL r ~~- _ 
/ y tJ-

f\r r' ....._ 
/ ! J . 

\ I 

>'- _..,-' 

.9 .6 .8 
1 

.6@ ~-

.2 .4 .3 

80W 

I 

.2 

.2 

.0 

.2 

.6 .5 

.4 .4 

.7 .0 

7SW 

N~ Atlantic Ocean 
SST--MONTHLY ANOMALY ( 0 [) 

December 1983 

.2 

.2 

.5 .4 

.5 .4 .5 .0 

.6 .6 .7 .7 .3 

.8 .9 .3 .4 .4 

.5 .4 .6 .6 .2 

.4 .1 .1 .5 .6 .5 

.4 .3 ·'.0 .7 .9 .9 

?OW 6SW 60W ssw 
Monthly anomaly is the difference between the 
monthl.y mean sea surface temperature and the 
climatological monthly mean value-- shading 
shows where the monthly mean is colder than 
climatology. Contour line interval is 1.0°C. 

23 

4SN 

40N 

3"SN 

30N 

ZSN 




