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OeeanognaphLc Monthly Summ~y is published by the National Weather Service and the 
National Environmental Satellite, Data, and Information Service· (NESDIS). Oeeano
gnaphie 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 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~aphie Month
ly Summ~ also contains Alaskan sea ice infromation and ocean feature information 
for contiguous U.S. ocean regions. 

OeeanognaphLc Monthly Summ~y welcomes articles containing information of interest 
to Oeeanognaphie 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. 
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OCeaNotes 

SST CORRECTIONS ALONG SOUTH AMERICA 

Please note the objective analysis of the ship data on pages 7 and 11 shows a neg
ative anomaly from l0°S to 30°S and from 80°W to the west coast of South America. 
Because of inadequate ship reports in that region, the anomalies are too cold. 
The independent satellite SST analyses on pages 9 and 12 suggest that the tempera
tures are at least l°C above normal. 
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SATELLITE IMAGE OF THE MONTH 

SST STRUCTURE NEAR AUSTRALIA 

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

This NOAA-7 i n"frared sate 11 ite image from January 18, 1984 i 11 ustrates sea surface 
temperature (SST) structure off the southwest coast of Australia. The variation 
in gray shades represents distinct values of SSTs. The pattern of SSTs may be 
related to local scale or more regiona4 scale current structure. Comparisons with 
sea truth data would therefore be desirable. Current patterns in this area are 
complex and extremely variable. Gross cl-imatological trends indicate a reversal 
in direction from winter to summer. On the large scale, in summer (January), the 
West Australian current flows northward and westward. In winter (August), the 
current flows southward and to the east, joining the eastward flow of the South 
Indian current. Variability of local scale currents has not been determined, 
but is the subject of considerable debate. 
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BERING SEA I NORTH SLOPE ICE ANALYSIS • 

· C • Total l~c co~ccn~~atlon In the u~ in 
tenths, 

:c •• 'l,.Ce • ton~cntratlon of thlckut (C~}, 2nd 
\ ~~!ck~st {Cb), and )rd thickest (C10) 

Sa,Sb,Sc. • Stage of deve!Opn>ent of thickest (Sal, 
2nd thickest (Sb), lind 3rd thickest 

• {Scl Ice. 
·c • Concentration of lc• within are•(s) of 

strips and pltchu. 

.STACE(S) OF DEVELOPMENT (THHKHESS) 

1 '" New lee (0-10 COl) 
3 • Young Ice. {10·)0 em) 

• 6-• First Yf"r (30-200 em) 
7 • First year tbln {30•70 em) 

I. • First yur -dlu10 (70·120 em) , 
.~."First yur tblck· (120•200 c10l 1 
.1· • Old Ice (survived at lent one.s ...... r 1$ ~ltl' 

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

. ~---__ _Ice boundary eatlm~!e_d. 

.JANUARY 1984 

The monthly mean sea level pressure circulation depicts a 997 mb 
low pressure circulation centered in·the central Pacific Ocean near 
4G 0 N 177°W. Throughout the ice covered waters of the central and 
eastern Bering Sea easterly geostrophic surface winds predominate 
in the monthly mean charts. However 5-day mean charts show pre
dominantly southeasterly flow during the early part of the month 
and stronger northeasterly winds during the latter part of the month. 
North of the Bering Strait winds were light and variable. The 
monthly mean surface air temperatures at routinely monitored 
Alaskan coastal stations were normal north of the G0°N latitude 
and above normal south of G0°N. Between 175°W and 1G5°W the ice edge 
expanded from 180 to.400 km. ~ast of 1G5°W expansion was limited 
from 20 to 100 km. The current ice edge position closely approxi
mates the climatological mean position. 
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The rate of wintertime cooling over the North 
Panel area decreased, a normal occurrence for 
January. Offshore and near-coastal buoys showed 
average SSTs decreased about 1°C. Average 
shore station SSTs were the same as or slightly 
higher than those for December, reflecting 
the prevailing warmer land temperatures which 
occurred during January. Resulting mean SSTs 
were slightly above normal over the entire 
area, ranging from O.l°C above normal near the 
Columbia River mouth to l°C and l.2°C above 
normal at buoys located at 46°N 131°W and 41°N 
125°W, respectively. Warmest coastal tempera
tures occurred January 7-12, and coolest coastal 
temperatures occurred January 16-21. The most 
significant feature observed was a well-develop
ed Davidson Current seen on satellite imagery 
as northward flowing freshwater runoff along 

'40•N._-;;;:"'~==='===~*=::;:=o-' 
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the coasts of Washington and Vancouver Island. 
However, associated SST gradients were not 
strong enough to delineate distinct thermal 
boundaries. Analysis Techniques 
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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 35•N . 
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Bin Cl5700 
·seattle, WA 98115 
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SSTs over the South Panel area declined slower than normal 
during January. With a high pressure ridge along the West 
Coast for most of the month, air temperatures were above normal· 
and precipitation was below normal. This ridging prevented 
cold air from penetrating into the South Panel region which 
could have accentuated the expected seasonal cooling of SSTs. 
Temperatures over the analysis area declined 0.5°-l.0°C. 
Therefore, SSTs were greater than l.5°C above normal from Cape 
Mendocino south to Baja, California when compared to climatol
ogy. The anomalously cool area west of 130°W and between 31°-
400N continues to persist. Upwelling was not observed from 
infrared satellite data anywhere along the coast of the South 
Panel region. Minor upwelling was suspected along the northern 
Baja peninsula from ship data reports. 
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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 
infrar.ed satellite imagery or XBT (expend
able bathythermograph) data. Anticyclonic 
eddies are labeled a-z in the Gulf qf 
Mexico and 1-99 in the NW Atlantic.· 
Cyclonic eddies are labeled A-Z. Arrows 
on eddies indicate direction of circ.ula
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/NWS 
Washington, DC 20233 
( 301) 763-8239 

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

JANUARY 1984 

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 BSW BOW 

The Loop 
uary 23. 
to 26°N. 

Current in the Gulf of Mexico pinched off anticyclonic eddy k on Jan
The amplitude of the Loop Current then decreased 165 km from 27°30N 
Eddy.i translated about 35 km SE. 

18 

' 

'! 

' ~ 
I 

I 

I 

'1 
I 



t 
I 
~ 

C - CorsairCanyon 
L • L)'donia Canyon ·· ~ ~!:r:;~anyon::;·.:;.r.~/ .. ::_): · · ·· 
Bl • Block Canyon · · · · · 

- Hudson Canyon 
- Wilmington Canyon 
- Baltimore Canyon 

BOW 75W 70W 

45N 

40N 

35N 

30N 

J.----I---7~-+-V2~--~ 

ssw sow 
25N 

55W 

Anticyclonic eddy 36 was not observed during January and apparently dissipated 
in the slope water near 39°30N 71°30W. Eddy 30 traveled 130 km SW. Eddies 39 
and 32 moved 210 km NW and 195 km NW, respectively. 

Cyclonic eddy H was newly observed on January 29 near 33°30N 71°W. Its or1g1n 
is not known. Eddy E translated 130 km SSW when it was last observed on Janu
ary 27. Eddy F moved 120 km SSW. Eddy D was not observed. 
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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 sea surface temperature and the 
climatological monthly mean value-- shading 
shows where the monthly mean is colder than 
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Oceanognap~c Manthey Summany is published by the National Weather Service and the 
National Environmental Satellite, Data, and Information Service· (NESDIS). Oceano
gnap~c Manthey Summany 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*. Oceanognap~c Month
ly Summany also contains Alaskan sea ice infromation and ocean feature information 
for contiguous U.S. ocean regions. 

Oceanognap~c Manthey Summany welcomes articles containing information of interest 
to Oceanognap~c Manthey Summany 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 Oceano
gnap~c Manthey Summany. Contributions can be published as quickly as the next 
monthly issue. 

If you are interested in receiving Oceanognap~c Manthey Summany regularly, please 
refer to the back cover for subscrip~ion information. 

GLOBAL SST CORRECTIONS 

Please note that there are several areas of major differences between ship SST month
ly means and satellite SST monthly means. The low SST in the ship data near 2°N 
176°W is erroneous. The SST values are too low along the South American coast (6°S -
30°S) in the ship means due to inadequate ship data density in that region. However, 
in the tropical Atlantic (Equator to 20°N), the satellite data is 1.5°C colder than 
the ship SST analysis due to contamination of dust blowing off the African continent. 

*Reynolds, R.W., 1982. A Monthly Averaged Climatology of Sea Surface Temperatures; 
NOAA Techn£cal Repont NWS 31. 

*Robinson, M.K., 1976. Atlas of North Pacific Ocean Monthly Mean Temperatures and 
Mean Salinities of the Surface Layer; NavOceano 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; 
NavOceano Re6. Pub. 18. 
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OceaNotes 

ANTICYCLONIC EDDY CENSUS--1983 

Plots show tracks of individual anticyclonic Gulf Stream eddies, from their 
formation (some prior to 1983) to their absorption or until their end-of-1983 
position. Dots shown between formation and absorption dates or end-of-1983 
positions represent intervening end-of-month positions. Maximum and minimum 
duration of the anticyclonic eddies were 12 months and 2 months, respectively. 
The mean duration was 5 months. Maximum and minimum average speeds were 
9 km/day and 2 km/day, respectively. The mean speed was 5 km/day. The eddies 
generally translated westerly and southwesterly. Eddy data are from the Ocean
ographic Monthly Summary. 
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SATELLITE IMAGE OF THE MONTH 

Upwelling Off Southwest Africa 

Marcia L. Weaks 
Interactive Processing Branch E/SP22 
NESDIS, NOAA 
Washington, D.C. 20233 
(301) 763-8142 

Upwelling off Southwest Africa is shown in this NOAA-7 infrared image taken Febru
ary 9, 1984. The coastlines of Angola and Namibia are present in the right portion 
of the image. Cool upwelled water is marked by variations in gray shades; the 

·coolest water is associated with the lightest gray shade. Southerly winds in com
bination with the Coriolis force transport the surface water away from the coast. 
Cooler subsurface water replaces the displaced ·surface water. Upwelling can occur 
during most seasons of the year and is reinforced by the presence of the Benguela 
current, which flows toward the north. The most intense upwelling occurs during 
winter (August). Due to the upwelling, low temperature and low salinity water is 
found along the coast out to 200 km offshore. This zone is very attractive to fish, 
since upwelling provides an abundance of plant nutrients. 
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BERING SEA I NORTH SLOPE ICE ANALYSIS 

C • Tau\ Ice In the ~ru In 
tenths. 

·c,,cb,Cc • Concentration of thickest (C~). 2nd 
, thlcknt {Cbl• and )rd thickest (Ccl 
. Ice 
s,,sb,Sc • Stage or development of thlckut (s.J, 

2nd thlckut (Sb), """ )rd tblckut 
!Scl Ice. · 

·C • Concentr.tlon of lc• within uu(s) of 
strip• and pUchu. 

STACE(S) Or OEVELOPHEIIT (TIUCkHESS) 

I • Hew Ice (0·10 em) 
3 • V<klng Ice {10·30 em) 
6 • First yur ()0•200 em) 
7 • Flrn yur thin (30-70 clft) 

\, • first yuf ,..diu'" (10-120 em) 
~. • first yen tblck (120·200 em) 
_7· • Old Ice {survived at lent one 1u•moor 11 

, 11'25'""1 Theoretlca.l thickn~s of this 
.. I~ .. Mason.'s trowth {em). 

-

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

. ... !l~~~.!- ··-· ---·- -·· ....... . 
-- Ice boundary visually or 

satellite observed. 
estimated. 

FEBRUARY 1984 

H. Godin 
Representative 

vy-NOAA Joint Ice Center 
Nat. Meteorological Center,W335 
Washington, DC 20233 
( 301) 763-5972 

The monthly mean sea level pressure circulation depicts a 994 
mb low centered in the Gulf of Alaska near 57°N 152°W. Sur
face geostrophic winds are northeasterly throughout the 
Bering Sea. Monthly mean surface air temperatures are much 
below normal at all routinely monitored Bering Sea coastal 
stations with the exception of the below normal temperatures 
recorded at King Salmon (57°N 157°W). New and young ice are 
observed in the northern ice generation areas of St. Lawrence 
Island and Norton Sound. The ice thickness increases to the 
first year thick stage of development as it drifts southward 
under the influence of strong northeasterly winds and un
seasonably low temperatures. The ice edge expanded nearly 
250 km west of 162°W. In Bristol Bay east of 162°W the ice 
edge expanded less than 30 km. With the exception of a near 
mean ice edge position in Bristol Bay the current ice edge 
position is 100 to 200 km south of the historical mean west 
of 162°W. 
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WEST COAST OCEAN FEA" IRES FEBRUARY 1984 

t!)!f'M I §ST SfWSIJCS fPR S§ ,E(GW §TWO!§ 
SSTs changed very little from January values 
over the North Panel area. Temperatures remain
ed above normal over most of the area, with 
nearshore values generally less than l'C above 
normal, and offshore values averaging about 
1.5'C above normal. A small coastal strip 

l.oeation Kean Standard KadWLIII Hin:imull lllanse Frm 
Prey1olls Month ~ 1latl.1&IlU w Will1t>.n ____sSI...._ ~ 

Buoy ~6. 1 N 
.116005 131.0 v 9.6 0.2 10.1 '.2 -o.s 

Buoy 112.5 N 
along the central Oregon coast reported 

116002 130.3 v 11... 0.3 n.a n.o -o .• slightly below normal SSTs. Monthly SST time 
series for individual stations showed trans
ient fluctuations, sometimes amounting to Buoy 116.2 N 

116010 1211,2... 9.2 0.8 10.0 7.5 
2-3'C, but no consistent trends, and little 
spatial correlation. Several vigorous low 
pressure systems moved through the region 

Ouill3- 47.9 II 
yute Rh. 124.6 W 10.8 0.8 13.3 10.0 

Grays 46.9 II 
Harbor 12~.1 W 8,6 0.7 10.0 7.2 -o., 

during the month, mixed the surface water, and 
kept SST gradients weak. The strongest of 

Cape Dis- 116.3 II 
appointment 124,1 W 8.3 0.6 

Cheteo 
River 

North Panel 
Kent Short 

112.0 II 
1211.3 if 10.6 0.1 

.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 
IIOAA/NESD!S 
Satellite Fiel~ Service Station 
660 Price Avenue 
Redwood City, CA 94063 
(415) 364-2422 

9-" . 7.2 +1.6 

11.1 10.6 0 

these weather systems occurred during the 
periods February 9-14 and 22-26. Very limited 
satellite imagery were available during Febru
ary due to consistent cloud cover and techni
cal acquisition problems. 

FEBRUARY 198~ 

(OBSERVED MONTHLY MEAN} 

= )( 1 (CLIMATOLOGICAL MONTHLY MEAN} 

[13. 

I 

i 132° I 124~ 

February SSTs continued to decline slower than normal over the 
South Panel. During the first week of the month, the high 
pressure ridge remained anchored along the California coast 
and prevented cool air from the north from penetrating south
ward. By the second week of February, the ridge weakened which 
allowed some frontal passages and associated precipitation into 
the South Panel region but very little cold air. As a result, 
SSTs did not cool down as expected. Only one small area near 
30'N 120'W cooled by l.O'C. In other locations, cooling during 
the month was 0.2 - 0.9'C. When compared to climatology, Feb
ruary mean SSTs remained above normal everywhere except near 
35°N 135'W which was about 1'C below the monthly mean value. 
Temperatures along the entire coast were 1.4-1.9'C above normal; 
the minimum SSTs occurred near Pt. Arena and the maximum SSTs 
occurred at Pt. Sur. Due to satellite problems, no upwelling 
fronts were observed. Ship reports indicated that some up
welling did occur along the Baja peninsula. 
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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 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 

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

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

FEBRUARY 1984 
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 

The end-of-February amplitude of the Loop Current in the Gulf of Mexico increased 
about 90 km NW from the end-of-January position. Eddy i traveled 65 km SW. Eddy 
k traveled 195 km SW. 
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Two anticyclonic eddies were formed during February. New eddy 40 formed from a 
large Gulf Stream meander on February 11 near 40°N 61°W. New eddy 41 apparently 
formed from eddy 40 on February 22 near 40°N 60°30W. Eddy 32 probably was absor
bed by a Gulf Stream meander in mid-February near 40°30N 62°W. Eddy 42 was first 
observed on February 26 near 43°N 55°30W. It apparently originated in mid-Sep
tember 1983 near 39°30N 48°30W. Eddy 39 translated 25 km NNE. Eddy 30 apparently 
translated 75 km NW. 

One cyclonic eddy was newly observed and two cyclonic eddies were absorbed by the 
Gulf Stream during the month. New eddy I was first detected on February 5 near 
30°N 79°W. Eddy E was absorbed by a Gulf Stream meander on February 11 near 
37°30N 65°30W. Eddy J was first detected on February 14 near 37°N 62°W. Eddy 
J was absorbed by a Gulf Stream meander on February 25 near 36°30N 63°W. Eddy F 
moved 45 km SSW when it was last observed on February 14. Eddy H moved 75 km NNW 
when it was last detected on February 14. 
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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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Oceanognap~c Monthly Summ~y is published by the National Weather Service and the 
' Nati ana 1 En vi ronmenta 1 Satellite, Data, and Information Service (NESDIS). Oce.ano
gnap~c 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 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*. Oceanog4aphic Month
.ty Summ~y also contains Alaskan sea ice ,information and ocean feature information 
for contiguous U.S. ocean regions. 

Oceanognap~ Monthly Summ~y welcomes articles containing information of interest 
to Oceanognap~c 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 Oceano
gnap~c Monthly Summ~y. Contributions can be published as quickly as the next 
monthly issue. 

If you are interested in receiving Oceanognap~c 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 Technica.t Repo4t NWS 37. 

*Robinson, M.K., 1976. Atlas of North Pacific Ocean Monthly Mean Temperatures and 
Mean Salinities of the Surface Layer; NavOceano 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; 
NavOceana Re6. Pub. 78. 
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Washington, DC 20233 
(Te 1 ephone: ( 301) 763-8239) 

Assistant Editor: Ann Bell 
NOAA, NWS 
National Meteorological Center, 
Washington, DC 20233 
(Telephone: (301) 763-8133) 
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SST Computer Analyses are prepared by: 
William H. Gemmill 
~1ari ne Products Branch, W/NMC21 
National Meteorological Center 
National Weather Service, NOAA 
Washington, DC 20233 
(Telephone: (301) 763-8133) 
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OceaNotes 

CALL FOR NEWS CONTRIBUTIONS 

Oceanoqraphic Monthly Summary welcomes articles containing information of interest 
to its readers. News on operational oceanography, information about oceanographic 
data products, and news of unusual ocean feature phenomena are some of the areas 
of reader interest. Contributions should be sent to the Oceanographic Monthly 
Summary editor (address on page 2); please submit a double-spaced, typed original 
along with two copies. The length is limited to two typed pages. Accepted mater
ial will appear in this OceaNotes section. A contribution can be published as soon 
as the next monthly issue, thus, providing quick dissemination of your information. 
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SATELLITE IMAGE OF THE MONTH 

Ice Edge In The Davis Straits 

Marcia L. Weak.s 
Interactive Processing Branch E/SP22 
NESDIS, NOAA 
Washington, DC 20233 
(301) 763-8142 

The ice edge in the Davis Strait area is shown in this NOAA-7 visible satellite 
image. Davis Strait is located between Baffin Island and Greenland. The anomalous 
eastward extent of the ice edge is related to several factors. After the most re
cent summer season, Baffin Bay (located north of the Davis Strait) still contained 
a significant amount of ice from the previous winter. The ''leftover'' ice provided 
a dynamic growth mechanism for this year's ice pack. Persistent northeasterly 
winds have pushed the ice pack off Baffin Island toward Greenland. The fiberous 
structure along the ice edge reflects local wind and current interactions, and re
flects the presence of the West GreenJand current which flows to the south in the 
central portions of the Strait. The ice season for this area will continue for 
about 1-2~ months . 
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BERING SEA I NORTH SLOPE ICE ANALYSIS 

C • Total Ice concentration in the orea In 
tenths. 

Ca,Cb,Cc • concentration of thic~ut (c.), 2nd 
thickest {Cb), and )rd thickest {c,l 

'" Sa,Sb,Sc • Stage of developi!IOM of thickest (s.l, 
2nd thidut (Sb), and 3rd thickest 
(S,) Ice. 

•C • concentration of ice "ithln area(.) of 
>tdpo and patchu. 

STAGE(S} OF OEVELOPHENT (THICKNESS) 

1 • New ice (0-10 em) 
3 • Young ice (10•)0 em) 
6 • F1 rst year ()0•200 em) 
7 • Fint year thin (30-70 em) 

1. • First year medium (10•120 em) 
lo. • First year thick (120-200 em) 
1. • Old fee (survived at least one su<rmer's melt) 

EXAMPLES 

1125 J - 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 eslimaled. 

MARCH 1984 

The monthly mean sea level pressure circulation depicts a 991mb 
low near 50°N 180°W. Surface geostrophic winds are easterly· 
throughout much of the Bering Sea. Monthly mean surface air 
temperatures are normal at Barrow (71°N 157°W) and above to much 
above normal at all other routinely monitored .coastal stations 
south of the Bering Strait. Ice conditions adjacent to the fast 
ice and coastal areas of southwestern Alaska reflect the predom
inance of new and young ice. The ice edge expanded from 50 to 
100 km in the western Bering Sea and changed little in the cen
tral and eastern portions. The anomalously warm air tempera
tures in the southeast Bering Sea have resulted in the very 
light ice conditions observed south of the ice edge in Bristol 
Bay. The current ice edge position is between the climatolog
ical mean and maximum extremes. 
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W!fDl! I §ST §TAIISTICS FOR SQ EC'Ifl) Sf,IJ!91!S MARCH 1984 

Location "'" llillon lli.tLI.o<<l "' 
,~, 116.1 " ~6C05 151.0 w '·' 
B~"(;:l 112.7; II 
46CC2 130.3 It 10,8 

B~~i· ~fi.~ !1 

"""'-"2 
Standard ltnimtr.l 

"'"""' ->SL 

0.1 '·' 
0.3 11.2 

Miniro1111 

--=-

'·' 
10.~ 

Chanse Fr""' 
Preyjnn= Month 

... , 
-0,6 

SSTs off the Pacific Northwest generally were 
1.D- 1.5'C above normal, continuing the trend 

~£c;o 12~.~ w 9.8 o.s 10.11 9.1 ~o.6 

of the preceding two months toward widespread 
warm anomaly over most of the area. Mean winds 
during the month were more southerly than normal. 
These southerly winds may partially account for 
the warm anomaly by northward and shoreward 
transport of warmer water. No consistent trends 
were observed at the various reporting stations. 
Little change from February was observed at 
either the coastal or offshore stations except at 
coastal stations near large river outflows. For 
example, the Columbia River recorded warming of 
2-3'C during the month. This is largely caused 
by warming of freshwater runoff due to springtime 
heating of land areas. A brief episode of very 
weak coastal upwelling discernible on satellite 
imagery occurred near Cape Mendocino (40'N 124'W) 
during the last week of the month. 

(O•·to fl(W f:acl: 1-18 on::r. TE::t;c·l'~r:ly ou: of senlcc t~.e<·~oftu,) 

Gri·YS 1;5,9 II 
P.o,·tcr 12~.1 w 

Cope ra~- 116,3 tl 
ap?Oir.tr.:ent 1<11.1 It 

Ct:etco ~2.0 II 
River 1211.3 w 

35'N 

30'N 

North Panel 
Kent Short 

10.5 o.s 

11.3 '·' 

10,8 0.0 

+ 

+ 

130'W 

NOAA/Northwest Regional Ocean 
Service Center 

7600 Sand Point Way NE 
Bin Cl5700 
Seattle, WA 9Bll5 
(206) 527-6604 

South Panel 
.Ernest Daghir 
NOAA/NESDIS 

11.7 

13.3 

11.7 

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

'·' +1.9 

'·' +3.0 

10.0 "'·' 

+ 

+ 

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 1 imited by cloud 
cover. 

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

W = warm 
c = co 1 d 

·""'"@ = date of feature 
outline of water 
mass feature 

SSTs began to warm slightly over most of the South Panel region 
during the month. Only· the northwest portion of the analysis 
remained about the same temperature as February. There was some 
nearshore cooling of 0.5'C from Pt. Arena to Pt. Conception; 
this was the result of cold upwelled water. Upwelling was first 
observed along the California coastline by infrared satellite 
data on March 22 and was confirmed by fixed buoy reports. North
westerly winds and the upwelling event persisted until the end 
of March. Mean SSTs over the South Panel were above ·normal 
everywhere when compared to climatology except for one small area 
near 35'N 135'W. Although this anomalously cool area has per
sisted for many months, it ~as abated in intensity and extent. 
The area much above normal (more than 1.0'C) was east of 130'W 
toward the coast. The warmest anomaly (over 1.5'C) was between 
124' and 126'W and north to San Francisco Bay and along the coast 
to Cape Mendocino. 
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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 locate9 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 

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

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

100W 

MARCH 1984 
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 

30N 

20N 

15N 
BOW 

The amplitude of the Loop Current at the end-of-March shows little change compared 
to the end-of-February position. An elongated tongue of warm mixed Loop Current/ 
slope water persisted near 24°N 83°30W to 27°30N 85°W since March 22. A warm eddy
like feature pinched off from the Loop Current near 26°N 83°30W on March 28. Eddy 
k traveled 55 km NW. Eddy i traveled 75 km WNW. 
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Prominent Gulf Stream' North Wall features in the end-of-March analysis are the large 
amplitude Gulf Stream meanders near 36°N 68°W and near 40°N 64°30W. One anticy
clonic eddy apparently formed during March. (NOTE: In the February end-of-month 
analysis, eddy 42 (near 43°N 55°30W) was mislabeled eddy 43.) New eddy 43 appar
ently formed from a Gulf Stream meander near 40°N 66°W on March 22. Eddy 41 was 
not observed during the month. Since satellite imagery of the region has shown no 
trace of eddy 41, it is suspected to have been absorbed by a large Gulf Stream 
meander near 40°N 61°W on March 21. Eddy 42, last observed on March 17, translated 
45 km W. Eddy 30 translated 175 km W. Eddy 40 translated 85 km NW. Eddy 39 trans
lated 140 km SW. 

Eddy H moved 210 km W. Eddy I traveled 110 km NE. Eddy F translated 210 km WSW. 
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monthly mean sea surface temperature and the 
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t-IARINE WEATHER REPORTING James Salevan, Fisheries Specialist 

Most of the earth's weather occurs over the oceans, which cover nearly three-fourths 
of the globe. Yet, most of the surface observations on which the National Weather 
Service bases its warnings and forecasts are taken over the land. Marine weather 
observations are provided by such sources as satellite imagery, sea-going merchant 
ships, automated buoys, offshore platforms, U.S. Coast Guard, and others. But there 
are many gaps in the reporting network, particularly in the nearshore zones extend
ing out to 200 miles. The lack of adequate observations in the nearshore area and 
in the larger inland lakes poses a major problem for the marine weather forecaster. 
Daily, a million commercial fishermen, recreational boaters, and others ply these 
waters in small vessels. All are highly vulnerable to severe weather. 

To help improve its marine forecasts for areas of high activity, the National 
Weather Service has established a nationwide Marine Report Program (MAREP). Through 
this cooperative effort, professional mariners report timely observations of sea 
conditions for their area through shore stations, which then send the information 
to the National Weather Service. In return, the shore stations provide the mariners 
with current warnings and forecasts which are improved as a result of the Mariner 
Reports. 

To date, the MAREP Program covers the northern Gulf of Alaska and waters along the 
Aleutian Islands, the coastal waters of Washington and Oregon, and southern New 
England. Word of this successful program is spreading, and many other mariners are 
interested in establishing a MAREP for their areas. Through the Sea Grant College 
Program, the University of Delaware College of Marine Studies in Lewes is now a 
MAREP collection center. MAREPs are taken from 8-10 am and from 1-3 pm. The fol
lowing is a list of VHF channels and single side band (SSB) frequencies on which 
MAREPs will be solicited: VHF- ll, 16, 68; SSB- 2182.0, 2096.5, 4125.0, 4143.6. 

Accurate marine weather forecasts help mariners protect their lives, vessels, and 
valuable cargo. Often, the extra time gained at sea as a result of an accurate 
forecast can mean the difference between staying in business or going broke. You can 
help improve the weather forecasts for your area if you are a fisherman, a tug or 
barge operator, offshore driller, coastal shipper, or anyone who makes a living at 
sea. The National Weather Service needs your weather observations to help in-
crease the accuracy and timeliness of weather warnings and forecasts for areas of 
major marine activity. 

All observations are useful. A single report can mean early detection of a sudden 
storm, and it can help the National Weather Service evaluate its forecasts. Obser
vations can be anything from a simple estimate of wind and waves to a full report 
including atmospheric pressure, temperature, winds, and other measurements such as 
sea conditions. Your observations can make the difference, but only if you share 
them. Help us help you. Participate in the MAREP Program in your area. 

For more information on the t1AREP Program, contact: James F. Salevan, Marine Fisher
ies Specialist, Sea Grant Advisory Service, University of Delaware, 700 Pilottown 
Road, Lewes, DE 19958, (302) 645-4250 or Robert J. Werner, National Weather Service, 
5200 Auth Road, Room 302, Washington DC 20233, (301) 763-8088. 

3 



SON 

40N 

30N 

100E 110E 120E 130E 

/ - ~ 
l \ 

'- -- ,-...._I 
\. '-'-- I 

:;::\ 
r' 

~- ../ 

100E 110E 120E 130E 

Western Pacific Ocean 
SST--MONTHLY MEAN (°Cl 
SHIP and BUOY DATA 
Apr i I 1984 

" I 

140E 1SOE 160E 170E 180 170W 

70N 

60N 

SON 

40N 

6 
& 

30N 

ZON 

10N 

0 

10S 

30S 

140E 1SOE 160E 170E · 180 170W 

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. 

4 



70N 

60N 

SON 

40N 

JON 

10N 

0 

lOS 

30S 

170W 160W 150W 140W 

170W 150W 

E•stern Pacific Ocean 
SST--MONTHLY MEAN (°C) 
SHIP and BUOY DATA 
Apr 11 1984 

130W 120W 110W 100W 90W 80W 70W 

~ 
:;;r 

fo-

11 ow 

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. 

5 

70N 

60N 

SON 

40N 

10N 

0 

lOS 

zos 

30S 



70N 

60N 

SON 

40N 

30N 

ZON 

10N 

0 

105 

305 

100E 110E 1ZOE 130E 

100E 110E 1ZOE 130E 

Western Pacific Ocean 
SST--MONTHLY ANOMALY (°C) 
SHIP and BUOY DATA 
Apr i I 1984 

140E 1SOE 160E 170E 180 170W 

70N 

60N 

SON 

40N 

30N 

ZON 

. 
10N 

0 

105 

205 

305 
140E 150E 160E 170E 180 170W 

Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value-- s'hading 
s~ows where the monthly mean is colder than 
climatology. Contour line interval is 0.5°C. 

6 



70N 

60N 

SON 

40N 

30N 

ZON 

1 ON 

0 

10S 

zos 

30S 

170W 160W 1SOW 140W 

170W 160W 1SOW 140W 

Eastern Pacific Ocean 
SST--MONTHLY ANOMALY (°Cl 
SHIP and BUOY DATA 
Apr i I 1984 

130W 1ZOW 11 ow 100W 90W 80W 70W 

70N 

~ 
::t/*' 

.d>-
60N 

SON 

40N 

30N 

ZON 

1 ON 

0 

10S 

zos 

30S 
13j)W 1ZOW 11 ow 100W 90W 80'0 , 70W 

Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climat.ological monthly mean value-- shading 
shows where the monthly mean is colder than 
climatology. Contour I ine interval is 0.5°C. 

7 



70N 

60N 

SON 

40N 

30N 

ZON 

10N 

0 

105 

100E 110E 120E 130E 

~ - '--, 
\ 

'-.--.. ,- --...I \. '-- I '-
~\ 
r 

r' 
.._- _./ 

100E 110E 120E 130E 

~estern Pacific Ocean 
SST-~MONTHLY MEAN (°C) 
SATELLITE DATA 
Apr i I 1984 

_, 
I 

140E 1SOE 160E 170E 180 170W 

70N 

SON 

40N 

30N 

10N 

140E ·1SOE 160E 170E 180 170W 

Monthly mean sea surface temperature is the 
mean of sate.l I ite data within two-degree 
quadrangles. Contour I ine interval is 1.0°C.· 

8 



70N 

60N 

SON 

30N 

10N 

10S 

170W 160W 150W 140W 

170W 160W 150W 140W 

Eastern Pacific Ocean 
SST--MONTHLY MEAN <•C> 
SATELLITE DATA 
Apr i I 1984 

130W 1ZOW 110W 100W 90W 80W 70W 
70N 

~ 
~ 

fo- 60N 

SON 

40N 

ZON 

0 

10S 

130W 1ZOW 11 ow 

Monthly mean sea surface temperature is the 
mean of sate I lite data within two-degree 
QUadrangles. ·Contour I ine interval is 1.0°C. 

9 



70N 

60N 

SON 

40N 

30N 

ZON 

10N 

105 

205 

305 

80W 70W 60W 

~ 

l 
l 

r'{ 
~"""' "" '-- l 

I f\ 
~/ 

70W 60W 

Atlantic Ocean 
SST--MONTHLY MEAN (°C) 
SHIP and BUOY DATA 
Apr i I 1984 

sow 

sow 

40W 30W zow 10W 0 10E ZOE 

'-

' " /,--I 
'( I 

) 

zow 
Monthly mean sea surface temperature is the 
mean of in-situ data (ships and buoys) 
~ithin two-degree quadrangles. Contour I ine 
interval is l.U°C. 

10 

70N 

60N 

SON ' 

40N 

30N 

ZON 

10N 

0 

105 

205 

305 



lON 

60N 

SON 

40N 

30N 

ZON 

10N 

0 

10S 

ZOS 

30S 

80W lOW 60W sow 

l 
"1 

l-\-+>.-'>..-J:._I \ ,- l 
~ r.J, ..., 

7 '-- 1 
\ ) f\ 

~/ 

80W lOW 60W SOW 

Atlantic Ocean 
SST--MONTHLY ANOMALY (°C) 
SHIP and BUOY DATA 
Apr i I 1984 

40W 30W ZOW 10W 0 10E ZOE 

40W 30W ZOW 10W 0 1 OE· ZOE 

Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value-- shadin·g 
shows where the monthly mean is colder than 
climatology. Contour I ine interval is 0.5°C. 

11 

lON 

60N 

SON 

40N 

30N 

ZON 

10N 

0 

1 OS 

ZOS 

30S 



70N 

60N 

SON 

40N 

ZON 

0 

105 

305 

80W lOW 60W 

~ 

l 
' 

A-~ i~ 
'-- 1 

) f\ 
~/ 

80W 70W 60W 

Atlantic Ocean 
SST--MONTHLY MEAN <•C) 
SATELLITE DATA 
Apr II 1934 

sow 

sow 

40W 30W ZOW 10W 

40W 30W· ZOW 10W 

0 10E ZOE 

..... 

'-.. //\ 
'( I 

) 

0 10E ZOE 

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. 

12 

70N 

60N 

SON 

40N 

JON 

ZON 

10N 

0 

105 

Z05 

305 



SATELLITE IMAGE OF THE MONTH 

ICE IN THE LABRADOR SEA 

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

This NOAA-8 visible satellite image from April 27, 1984, illustrates ice conditions 
along the Newfoundland coast and in the Gulf of St. Lawrence. Northeast Canada ap
pears in the upper left portion of the image, part of Canada is in the lower left 
portion, and the Gulf of St. Lawrence is the dark area in between. The islands of 
Newfoundland and Anticosti are also identified. Most of the ice is concentrated in 
a narrow band along the Canadian coast, and around the northern coast of Newfound
land. This pattern conforms to the flow of the Labrador Current, which swings sea
ward east of Newfoundland to become the North Atlantic Current, or which flows 
southward as part of deep water circulation. Patches of ice are also found along 
portions of Canada and along the northeastern coast of Anticosti Island. Ice is 
easily identified in visible images. It appears as a very bright, almost white 
grey shade. Unlike clouds, ice will conform to the topography of coastlines, in
lets, rivers and bays (i.e., along Newfoundland's northern coast). Note the fibrous 
structure to the east of the ice. This pattern may result from the influence of 
light alongshore and offshore winds which move ice away from the ice pack. Paths 
of individual floes are then easily influenced by the Labrador Current. 
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BERING SEA I NORTH SLOPE ICE ANALYSIS 

180' 

C • Total lee c<>nceni:ratlon in the ared in 
tenths. 

c.,cb,Cc • Concentr~tlon of thiekeu (C~), 2nd 
. thlckeH (Cb), and )rd thickest (Ccl 

''" Sa,Sb,Se • Stage of development or thickest (Sal, 
2nd thlchst (Sb), and )rd thickest 
(Scl Ice. 

•C • Concentration of ice within aru(s) of 
strips and patchu. 

STACE(S) Of DEVELOPMENT (THICKNESS) 

1 • Ne" ice (0-10 em) 
3 • Young Ice (10-30 em) 
6 • Fi~H yea~ (;0-200 em) 
7 • FlrH year thin (]0-70 em) 

1. • FirH year medium (70•120 em) 
~. • First year thick (120·200 em) 
]. • Old Ice (•urvived at leaH one su"""'r'• molt) 

UAHPLES 

1125 J -
® 0 

Theoretical thickness of this 
zeason's growth (em). 

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

,"'Raymond. H. n 
:National Weather Service Rep. "-"- .-' :Navy-NOAA Joint Ice Center / ~ 
Nat. Meteorological Center, W335 ~~ 
Washington, DC 20233 

/, 

APRIL 1984 

The monthly mean sea level pressure circulation depicts a 
1006 mb low in the Gulf of Alaska near 55°N 147°W and a 1008 
mb low near 50°N 172°W. Northeasterly mean surface gee
strophic winds are prevalent throughout most of Alaska's ice 
covered waters. Monthly mean surface air temperatures are 
below normal at Barrow (71°N 157°W}, Nome {65°N 165°W}, and 
King Salmon (57°N 157°W). The most significant recession of 
the monthly ice edge was observed in Bristol Bay. There the 
ice edge receded from 100 to 300 km. Large areas of young 
ice are observed on the lee side of St. Lawrence Island and 
along the fast ice of the Seward Peninsula. The current ice 
edge position is near the climatological minimum in Bristol 
Bay, near median between 165°W and 175°W, and near maximum 
west of 175°W. 
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tr8 '"9'" Mgntn Oceanographic conditions off the Pacific North
west were virtually identical to those of March. 
SSTs remained above normal over the entire area, 
with positive anomalies of about 0.5-l.0°C. 
Prevailing winds, again more southerly than nor
mal over the entire area, are likely a causitive 
factor in the consistent warm anomaly. A period 
of moderate to strong coastal upwelling occurred 
during April 23-26 on the' southern Oregon and 
northern California coasts, and was evident on a 
number of satellite images. There was no other 
evidence of the onset of spring transition. 
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SSTs recorded at individual buoys and coastal 
stations showed fluctuations of l-2°C, but with 
no consistent trends or spatial correlations. 
SST gradients remained quite weak over the area, 
as strong winds from several low pressure sys
tems actively mixed the surface waters. 

35'N 

30'N 

North Panel 
Kent Short 

+ 

+ 

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 

+ 

{\ 
••.\-

• •• •• I I 

••• • • • • • ••• 
• .. .. ...... .. .. .. 

SEA SURFACE 
THERMAL ANALYSIS 
"""" "''" "'"' ,, ...... . 
'' ,,..,,,,,.,, "''" '"' ,..,,,.,~ WI"'~' 1•.1•1 ... ,. .......... .. 

···~····· ''"· , .......... ··~·; 

'''"'··''" 
,,,,, U~l 

~---

___.._,--.. ,, ... , ~--·" ' 
<ll • ••• ... • ......... ,. ... 

-··--· ....... . 
~····•·· 

. 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 
sate 11 i te is I i m i ted by c 1 oud 
cover . .· , -z, Key 

THERMAL FRONTS OBSERVED 
ON APRIL 15, 1984 

·~. \ · . ,o,x,e,+ = thermal boundaries 

.. \ \ ·~ ~ ~ !m.:: ::·::;:. + + 
.~-...... " mass feature .. ' " 
·~· \. 

120'W 

April SSTs were above normal over most of the South Panel when 
compared to climatology except for in the extreme northwest 
corner of the analysis and adjacent to the coast from Pt. Reyes 
to Pt. Conception. These cool anomal'ies were O.l 0 -0.3°C. SSTs 
were warmer than climatology in two distinct areas near the San 
Diego coast (l.5°C) and along l25°W from 35°N to the southern 
boundary of the analysis. When compared to March's monthly mean 
SSTs, Apri 1 's mean SSTs declined 1 °C or more over ha 1 f of the 
South Panel, particularly along the coast from Pt. Conception 
to Pt. Piedras Blancas. This decline in SSTs was due to con
tinuous upwelling throughout the month. In fact, gale force 
northwesterly winds from April 23-28 produced an intense up
welling event that caused SSTs to drop below 8°C. These were 
the coldest temperatures observed along the California coast 
since May 1981. The area west of 127°W and north of 34°N 
is slightly warmer (O.l 0 -0.5°C) than the previous month. 
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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) 763-8239 

APRIL 1984 
1nnw 95W 

30N 

20N 
90W 85W sow 

The amplitude of the Loop Current increased 35 km N during April compared to the 
end-of-March position. The elongated tongue of warm mixed Loop Current/slope water 
persisted near 25°N 84°30W to 28°N 85°30W since March 22. The warm eddylike feature 
that pinched off from the Loop Current near 26°N 83°30W on March 28 is still dis
cernible near 26°30N 84°30W. Anticyclonic eddy i translated 185 km NE. Eddy k 
traveled 90 km WSW. Eddy 1 was newly observed on April 10 near 27°N 91°W and has 
since translated 125 km SW. Its origin is not known. 
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Prominent Gulf Stream North Wall features are the large amplitude meanders near 
39°30N 66°W and 36°30N 65°W. Two anticyclonic eddies formed during April. Eddy 44 
formed from a Gulf Stream meander near 39°30N 65°W around April 3 and apparently 
merged with eddy 43. This new combination of eddies 43 and 44 is called eddy 45. 
Eddy 45, centered at 39°30N 65°30W, apparently traveled 150 km SW by April 16 and 
was absorbed by the Gulf Stream near 39°N 67°W on April 20. Eddy 46 was first sus
pected on March 23. Its origin is not known. It was clearly detected on April 7 
near 40°30N 60°30W and then moved 130 km NW by the end of April. After translating 
110 km W, eddy 30 appears to· be weakening. Eddy 40 apparently moved 185 km SE. 
Eddies 39 and 42 were not observed. 

Two cyclonic eddies were newly observed and one cyclonic eddy was absorbed during 
April. Eddy J formed from a Gulf Stream meander near 36°N 68°W about April 19. 
Eddy K was newly observed on April 19. Its origin is not known. Eddy H traveled 
175 km NNW and was absorbed by the Gulf Stream near 36°N 73°30W on April 28. The 
resultant translation of Eddy I was not significant. Eddy F was not observed. 
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CtecNotes 

NEW AUTOMATIC TELECOPIER NUMBER AND CHART 

Beginning June 4,· 1984, the automatic telecopier ·number (301) 763-8040 (Commercial) 
or (301) 76'3-8040 (FTS) changed to (301) 899-1139 (Commercial) or (202) 899-1139 
( FTS). 

Figure 1 is an example of the expanded NW Atlantic Chart which covers the entire 
area from 60°-76°W. The expanded NW Atlantic Chart will continue to be telecopied 
on Monday, Tuesday, and Thursday 1-4p.m. local time at (301) 899-1139 or (202) 899-
1139. However, two enlarged expanded NW Atlantic charts are now available. 

Figure 2 is an example of the enlarged expanded NW Atlantic Chart telecopied on 
Monday, Wednesday, and Friday 4p.m.-8a.m. local time at (301) 899-1139 or {202) 
899-1139. 

Figure 3 is an example of the enlarged expanded NW Atlantic Chart telecopied on 
Tuesday and Thursday 4p.m.-8:30a.m. local time at (301) 899-1139 or {202) 899-1139. 

Figure 1. 

·~,,. ···~·(~'Q·c 
' ' . "b..~ '\,. 

0 ' ' 

Figure 3. 

Figure 2. 
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SATELLITE IMAGE OF THE MONTH 

KUROSHIO CURRENT 

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

This NOAA-8 infrared (IR) satellite image from May 9, 1984 depicts the Kuroshio 
Current south of Japan. The darker band of gray is the Kuroshio; the lighter gray 
mass to the north is Japan. A warm eddy (WE) circulation is located at 34°N 137°E. 
Researchers have determined that the Kuroshio exhibits a bimodal pattern where one 
of two configurations exist for several years. This image depicts the meander 
pattern that results from interaction of the current with the Izu Ridge along with 
local wind effects. 

13 



BERING SEA/ NORTH SLOPE ICE ANALYSIS 
~ 

C • Tout lc~ ccncentratlon in tile ate~ In 
tent'1s. 

C~,Cb,Cc ~ Concentrati011 of thicke~t (Cal• 2nd 
thickest (Cbl. and )rd thickest (C,) 

'" Sa,Sc,Sc • Stage of development :f thieke<t (Sal. 
2nd thickest (Sb}, and )rd thickut 
(S,J tee. 

-C • Concentration of ice within area(s) <>f 
strips and patches. 

STACE(S) OF DEVEtOPIIENT (THICKNESS) 

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

I. • First year medium (70•120 em) 
4. "First year thick (120·200 em) . 
1. • Old fee (survived at leaH one sun'WIIer's molt) 

EXI\MPtES 

jl25 J - 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. 
tee boundary estimated. 

MAY 1984 

The monthly mean sea level pressure circulation depicts a 1009 
mb low in the Gulf of Alaska near 52°N 143°W and a 1016mb high 
in eastern Siberia near 64°N 179°W. Weak northeasterly and 
easterly mean surface geostrophic winds are observed in the 
eastern Bering Sea and along the north coast of Alaska. Month
ly mean surface air temperatures are normal at both Barrow (71°N 
157°W) and King Salmon (58°N 157°W) and below normal at Nome 
(65°N 165°W). Extensive melt of sea ice is observed in the Ber
ing Sea. The ice edge receded from 100 to 400 km throughout t.he 
Bering Sea. An extensive open water area extends from Norton 
Sound through the Bering Strait and into the Chukchi Sea. The 
current ice edge position· is between median and maximum ice edge 
extremes in the central and eastern Bering Sea and near minimum 
in the western ~ering Sea. 

14 



• 

MAY 1984 

46.1 • -..... t)t,o w to.o n.• to.t 9.2 .o.T 

A sluggish and somewhat late spring oceanic trans
ition occurred off the Pacific Northwest. This 
was manifested in three ways: (1) a slow, steady 
increase of SSTs at offshore stations resulting 
in average SSTs about 0.7°C higher than in April; 
(2) a more rapid increase of coastal SSTs from ~2.5 H ,., .... 130.) II 11,5 0,5 12.8 11,0 ..0,7 the mid-Oregon coast northward, averaging 1.7°C 
above April SSTs;· and (3) several episodes of 
coastal upwelling on the southernmost Oregon coast, 
resulting in a coastal SST decrease in that area. 
For example, the Chetco River station near the 
Oregon-California border recorded 9.4°C during 
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the last few days of the month, compared to 
11.1°C at the beginning of the month. The uniform 
warm anomaly over the entire area seen during the 
last few months has ceased, since SSTs are now very 
near normal over most of the Pacific Northwest · 
area. However, the warm anomaly of 1.0-1.5°C re
mains along the central Oregon and southern Wash
ington coasts, where no upwelling has yet occurred. 
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SEA SURFACE 
THERMAL ANALYSIS 
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Analysis Techniques 
,Thermal boundaries are determined 

from a combination of enhanced 
infrared satellite imagery and 

c;~:~::~t~~H ·1 ·ship and buoy observations. lden-
1'"'"0"' tification of these features _by 

,,, ~;:::'"..,~~:;~:~.' satellite is limited by cloud. 
--·~"""'" ,.............,( ... ,, cover. 

Key 
!lEAN l10NTHLY UP~ELLING BOUNDARY POSITION _. ,o,x,e,+ = 

w = 
c = 

thermal boundaries 
warm 

ao·N 

North Panel 
Kent Short 

+ 

1ao·w 

NOAA/Northwest Regional Ocean 
Service Center 

7600 Sand Point Way NE 
Bin Cl5WO 
Seattle, WA 98115 
(206) 527-6604 

r 
NOAA/NWS 
Satellite Field Service Station 
660 Price Avenue 
Redwood City, CA 94063 
(415) 364-2422 

+ + 

120'W 

' -@= 
' ,-) = ' ,_ 

cold 
date of feature 
out 1 i ne of water 
mass feature 

SSTs over the South Panel were generally warmer than climatol
ogy during May. Two small areas remained cooler than normal: 
adjacent to the coast from Pt. Arena to Pt. Conception and in 
the extreme northwest portion of the analysis. Very cold (less 
than 9°C) upwelled water was. responsible for the cool anomaly 
alongshore. Three areas were much above climatology (between 
1.0°C and 1.5°C): from Pt. Conception south along the Baja 
coast, in the southwest corner of the analysis, and near Cape 
Mendocino. When compared to April mean SSTs, May SSTs warmed 
over 90% of the South Panel. The only exceptions were along
shore, from the Golden Gate to south of Pt. Conception and a 
small ar.ea near 30°N 125°W. The maximum warming (over 1.5°C) 
was near 35°N between 130°-135°W. Upwelling was observed on 
infrared satellite data throughout the month from Pt. Arena to 
just south of Pt. Conception. The coldest water along the 

·California coast was near Pt. Cabrillo to Pt. Reyes, just north 
of San Francisco Bay, where temperatures were consistently be
low 10°C. 
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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/NWS 
Washington, DC 20233 
(301) 763-8239 

Ann Bell 
NOAA/NWS 
National Meteorological 
~/as hi ngton, DC 20233 
( 301) 763-8133 

MAY 1984 

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 

The Loop Current amplitude increased about 55 km NW compared to the end~of April 
position. The warm mixed Loop Current/slope water persisted near 27°N 85°W to 
28°N 8J030W since March. Eddy k, last observed on May 5, moved 25 km WSW. Due 
to clouds eddy i and 1 were not observed during the month. 
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One anticyclonic eddy was absorbed by the Gulf Stream during the month. Eddy 40 
apparently traveled 100 km ENE by May 9 and was absorbed by the Gulf.Stream near 
39°30N 63°W on May 11. Eddy 30 traveled 25 km S. Eddy 46 traveled 45 km W. 
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Seven cyclonic eddies were newly observed and two cyclonic eddies were apparently 
absorbed during May. The origin of eddy L is unknown. It was first suspected 
near 29°N 78°30W on April 7. Eddy L apparently translated 80 km SSW. Short-lived 
eddy M was first detected near 34°N 74°W on May 1. Eddy M apparently dissipated 
in the mixed Gulf Stream/Sargasso water near 34°30N 73°30W around May 18. Eddy N 
was first detected n~ar 36°N 72°W on May 4. Its origin is unknown. Eddy 0 was 
first observed near 33°30N 66°30W on May 4. New eddy P formed from a Gulf Stream 
meander near 38°N 64°W on May 11. Eddy Q was first observed near 32°N 75°W on 
May 19. Its origin is unknown. New eddy R pinched off from a Gulf Stream meander 
near 36°N 67°30W on May 20. Eddy S was first observed on May 27 near 33°30N 71°30W. 
Eddy J was absorbed by a Gulf Stream meander near 35°30N 67°30W on May 5. Eddy I 
translated 155 km SW. Eddy K apparently translated 175 km SE by May 6 and was ab
sorbed by the Gulf Stream near 38°45N 53°45W around May 28. The subtropical conver
gence front was last observed on May 20. A secondary front was last observed along 
30°N on May 22. 19 
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A. E. Strong, NOAA/NESDIS/C~SL,.Suitland, MD 20233, (301) 763-4244 

DRIFTING BUOYS.USED FOR MAINTAINING SATELLITE-DERIVED SST ACCURACY 

O::ectlotes 

With NESDIS's quest in making satellite-derived SSTs more accurate, much of the SST 
data routinely available from conventional in-situ sources is not sufficiently accur
ate on a comparison basis to provide the quality needed. This became obvious from 
statistics comparing Multi-Channel SSTs (MCSSTs) with daily ship SSTs (''intake'' 
temperatures) from NMC data base and with SSTs from fixed buoys. Although the mean 
differences in' SST between data sets were small, the scatter (standard deviation of 
the differences) was higher with the satellite/ship comparisons than it was with the 
satellite/buoy comparisons. It is also desirable to verify MCSST observations in 
areas where no fixed buoys are available. A set of 15 to 20 small drifting buoys 
with SST probes was identified during 1982 ·(mostly in the Southern Hemisphere) and 
incorporated into a verification system. Drifting buoys for satellite validation 
are made available to the Global Telecommunication System (GTS) through the French 
Service Argos from many independent research experiments operated by different na
tions. Match-ups in this case were considered only when satellite and buoy data 
were taken within 24 hrs and 50 km of one another. 

Statistics show excellent agreement with satellite retrievals in nearly every case 
(Table 1). The root mean square difference (RDM) observed with the MCSST/drifting 
buoy match-ups is 0.4°C less t~an with the MCSST/fixed-buoy match-ups, .probably re
sulting from the higher horizontal temperature gradients near the coast where th:se. 
platforms typically are anchored. Added errors may accrue from lack of exact co1nc1-
dence in space and time in most matchups. 

An observational time series is maintained for each drifting buoy to identify occas
ional data transmission errors. Because the drifter remains in. the same water mass, 
temperature changes occur slowly and most observations range within +0.1°C daily. 
The GTS drifting buoy temperatures suggest the buoys are well calibrated. The temp
erature dependent bias (Table 1) was corrected for September 1982. Although it can
not be demonstrated with the present data, the indicated accuracy (RMSD) is probably 
better than 0.5°C. 

It is imp?rtant to produce accurate oceanic SST observations and to prepare SST charts 
(e.g., da1ly, weekly, monthly). Therefore, MCSSTs go through a multi-day compositing 
an~ objective analysis scheme similar to that. used for previous single-window SST re
tnevals. These charts, available weekly at 100 km grid interval, also have been 
evaluated by means of drifting buoy data. Improvements have resulted in the sharp
ness of thermal fronts and realistic isotherms near coastlines. Some novel problems 
associated with extreme amounts of volcanic aerosol at low temperatures in the strat
osphere became evident in the form of substantial negative biases in the MCSSTs in the 
months following the eruptions of El Chichon in Mexico in late March and early April 
of 1982. These biases were confined to the oo to 30°N latitudinal band through the 
summer of 1982, becoming smaller but globally distributed in subsequent months. The 
success of these satellite MCSSTs with high-quality in-situ data from drifting buoys 
has established a satellite/buoy match-up SST data base. This data base helps main
tain calibration, identifies sensor degradation, and provides smooth transitions be
tween successive satellites. 

Table 1. Statistics of satellite MCSST match-ups during November 1981 -August 1982 
(daytime and nighttime match-ups combined). Reports from latitudinal band 
beneath the El Chichon aerosol cloud were excluded. None of the data in 
Table 1 was used to tune the,algor-ithm prior to computing the statistics. 

. SATELLITE MATCH-UPS with 

Ships of opportunity 
oored Buoys 

rorifting buoys 

NUMBER of MATCH-UPS 

24792 
240 
472 

3 

BIAS 

-0.43°C 
-0.47°C 
-0.22"C 

_RMSD 

1.81 °C 
1. 05°C 
0.68°C 
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SATELLITE IMAGE OF THE MONTH 

UPWELLING IN THE GULF OF OMAN 

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

This NOAA-7 infrared (IR) satellite image taken June 7, 1984, focuses on upwelling 
in the Gulf of Oman which is in the northwestern Arabian Sea. Cooler, upwelled 
water is shown as lighter gray shades along the southern coast of Iran and along the 
eastern coast of Oman. The "pointed" land mass is part of Oman and it separates the 
Gulf of Oman to the east from the Persian Gulf to the west. Since the average depth 
of the Persian Gulf is only 25 m, there is little exchange of water between it and 
the Gulf of Oman. Upwelling in the Gulf of Oman has been observed in satellite im
agery. The most intense events occur in summer and fall. Existence of upwelling is 
probably due to influences of local wind regimes and topography. High elevations 
located close to the Iranian coast may direct local winds offshore. In this case, 
upwelling would be similar to.Tehuantepecer events near Mexico. Upwelling along 
Oman may be related to the synoptic wind regime, where northeasterly winds blow a
long the Oman coast. This upwelling event would be similar to observed upwelling 
along the Somali coast, where large anticyclonic eddy circulations develop in summer. 
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BERING SEA I NORTH SLOPE ICE ANALYSIS 

...... 
so·rJ---1---+--

C • Total fee c"ncentratfon In the area I 
tenths. 

Ca,Cb,Cc ., Concentration of thlcke~t (C,.}, 2nd 
thickest (Cb), and )rd thi~kest (C.,) 

''" Sa,Sb,Sc .. Stage of development :f 1 
2nd thickest (Sb), and 3rd I 
{S.,l Ice. 

·C • Concentration of Tell within area(s) 
stdps and patches. 

STA~E(S) OF DEVELON1ENT (TIIIeKNESS) 

1 • New ice (0•10 em) 
3 • Young Ice (10-30 em) 
6 • First year (30-200 cml 
1 ~ rlrH 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 siJlmler's 

EXAMPLES 

[125 J - Theoretical thickness of this 
_season's &rowth (cin). 

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

' 

JUNE 1984 

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

30 !!1?1~597~ "'''" 
''"'''·'·"''·· ~ ·y· ~,....;._.;.. . r· . 

The monthly mean sea level pressure circulation depicts a 1008 
mb low in the north Pacific near 53°N 178°E and a 1020 mb high 
in the western Canadian Archipelago near 74°N 120°W. Weak south
erly and easterly mean surface geostrophic winds are observed to 
the west and east of Barrow (71°N 157°W), respectively. Monthly 
mean surface air temperatures are above normal at Barrow, King 
Salmon (57°N 157°W) and Nome (65°N 165°W). The rapid ablation 
of sea ice observed in May continued through June. An extensive 
open water area is observed in the Chukchi Sea extending to the 
vicinity of Point Lay (70°N 163°W). The ice edge receded over 
800 km from the Bering Sea into the Chukchi Sea. The current 
ice edge position is near the minimum ice edge extreme in the 
Chukchi Sea. 
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tiWn!l I ;m ,IBHP~ I!TIDIJI! JUNE 1984 
(Area enclosed by ~o-5211, Coast-13SWl -Location Mean Standard Haxt~~.m Miniii!IJII Change From 

SSTs off the Pacific Northwest were generally 
0.5° to 1.0°C below normal except for a warm :iUllgo llitLI.o<>&l SS! .D.c..!i.1JlliD -"'-- -"'-- .f.U~~-t!gf).tb 
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·~· 
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~6029 12~.2 w 12.7 

.., 13.0 

'·' 111.5 

'·' 15.0 

10.11 

12.3 

11.5 

+1.6 

+1,6 

.... 

cell near June 8 with temperatures 0.5° to 1.0°C 
above normal just off the Washington-northern 
Oregon coast. This warm cell oscillated slight
ly north and south along the coast throughout 

(Buoy ~6029 is ttrllporarily replacing Buoy 116010,) 

the rest of June. Upwelling occurred primarily 
between June 12-22, corresponding with the lowest 
SSTs for the month reported between June 16-21. 
Even though upwelling was weaker than normal 
overall for June, upwelling effects during this 
period were verified by cool coastal SSTs· as far 
north as northern Washington. Favorable upwell
ing conditions diminished and strong warming was 
seen along the coast the last week in June. SSTs 
at offshore stations increased about 1.5°C over 
May with little deviation from a steady increas-

Booy ~1.8 II 
~6027 12~.~ w 9.1 1.3 

Quillayute 47.9 II 
River 12~.6 w 10.6 1.1 
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ing trend. · 

SEA SURFACE 
THERMAL ANALYSIS 
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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 
MEAN MONTHlY UPWElliNG BOUNDARY POSITION • 

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

W = warm 

ao·!'i 

North Panel 
Kent Short 

+ 

130"W 

NOAA/Northwest Regional Ocean 
Service Center 

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

3outh Panel 
Ernest Daghir 
NOAA/NWS 
Satellite Field Service Station 
660 Price Avenue 
Redwood City, CA 9.4063 

_(415) 364-2422 

+ + 

120'W 

C = cold 
""'"@ = date of feature 
,-) = out! ine of water ,_ 

mass feature 

The averaged mean temperature over the South Panel during the 
month were slightly warmer (16.3°C) than the climatological nor
mal (16.0°C). The northern half of the analysis area was some
what cooler than normal and the southern half was somewhat warm
er than normal. The coolest anomaly of -0.8°C was along shore 
near Bodega Bay and the warmest anomaly of 1.8°C was in the San 
Diego area. Upwelling was observed by satellite over the entire 
month particularly in central and northern California. SSTs of 
go and 10°C were common from Pt. Arena' to Pt. Reyes in the maxi
mum upwelled area. A minor upwelling event was also observed a
long the Baja coast during the middle of the month. The entire 
South Panel region warmed in response to the seasonal trend when 
compared to the previous month. The two areas of maximum warm
ing (1.5°C) were in the extreme northwest and southeast portions 
of the chart. The areas with the least warming were nearshore 

·and north of the San Francisco Bay. 
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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 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 anq 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 

Ann Be 11 
NOAA, NWS 
National Meteorological Cen. 
Washington, DC 20233 
(301) 763-8133 

Jeni fer Clark 
NOAA, NWS 
Washington, DC 20233 
(301) 763-8239 

JUNE 1984 

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 ssw sow 

The end-of-month amplitude of the Loop Current increased slightly northward when com
pared to the end-of-May position. Due to seasonal heating and cloudiness, ·::ddy k 
was not observed during the month. 
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Key for Submarine Canyons: · 

C - Corsair Canyon 
·· L - Lydonia Canyon ·· . ·. · ·. 
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- Hudson Canyon 
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- Baltimore Canyon 
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Significant Gulf Stream features in the end-of-June analysis are the large meanders 
near 36°N 65°30W, 40°N 67°W, 40°N 63°W, and the elongated tongue of warm slope water 
near 40°30N 59°30W to 42°30N 56°W. One anticyclonic eddy was newly observed and 
three anticyclonic eddies formed during the month. Eddy 47 was first detected near 
40°30N 64°30W around June 1. The origin of eddy 47 is uncertain. However, it is 
suspected to have formed from a long tongue of warm slope water associated with the 
Gulf Stream in early May. Eddy 48 formed from a Gulf Stream meander near 39°N 65°W 
on June 10. Eddy 49 apparently formed f~om the Gulf Stream near 41°30N 54°30W on 
June 17. Eddy 50 began forming from a Gulf Stream meander near 42°30N 56°W on 
June 25. Eddy 46 translated 80 km W. After translating 55 km WSW by June 22, eddy 
30 appears to be weakening. 

Two cyclonic eddies were newly detected and one cyclonic eddy formed during the month. 
Eddy Twas newly observed near 33°N 74°30W on June 2. Its origin is uncertain. Eddy 
U was first detected near 35°N 70°30W on June 4. Its origin is uncertain. Eddy V 
formed from a Gulf Stream meander near 38°N 61°W on June 11. Eddy L, last observed 
on June 14, presumably traveied 90 km NNE. Eddy I translated 55 km W when it was 
last detected on June 14. Eddy Q traveled 110 km N. Eddy S presumably dissipated in 
the mixed Gulf Stream/Sargasso water near 34°N 71°W around June 14. Eddy N, last 
observed on June 14, traveled 75 km WSW. Eddy R moved 100 km SW. Eddy P traveled 
110 km NE. Eddy 0 traveled 25 km N when it was last observed on June 14. The sub
tropical convergence front was last observed on June 14. 
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Gulf of Mexico 
SST--MONTHLY MEAN (°C) 
June 1984 

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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o::~otes 
THE REAPPEARANCE OF LONG WAVES IN THE EQUATORIAL PACIFIC AFTER THE EL NINO OF 1982 

Richard Legeckis & William Pichel, NOAA/NESDIS, Washington, DC 20233, (301) 763-4244 

Since 1975, long waves were monitored using satellite infrared measurements in the 
eastern equatorial Pacific. These waves usually appear each year along a zonally 
oriented SST front north of the equator May-December. The waves were not detectable 
by satellite sensors during the 1976 and 1982 El Nino events due to the decreased 
meridional and zonal SST gradients along the equatorial Pacific. This note describes 
the long waves' reappearance in the equatorial Pacific during 1983. The waves are 
detectable in a new multi-channel SST analysis (MCSST), which was used since October 
1981. An initial evaluation using weekly SST composite charts revealed that the 
MCSST can detect long waves between October 1981-February 1982. Due to the anoma
lously warm equatorial Pacific waters during 1982 and the first half of 1983, long 
waves were not observed in the MCSST analyses. 

The first indication of a cooling trend along the equatorial Pacific during 1983 
was a zonally oriented band of cooler water (25°-26°C) between ll0°W and 130°W the 
week of June 21 (fig. 1). This band of cooler water appeared to expand eastward and 
westward with time, and within one month cooler water (24° to 26°C) extended from 
the Galapagos Islands to 160°W the week of July 19 (fig. 2). This cooling is 
attributed to upwelling induced by local winds which must be verified by actual wind 
observations. The equatorial waters continued to cool the week of August 23 (fig. 
3). Evidence of cooler water (2l 0 -25°C) off the South American coast may be asso
ciated with increased advection of the Peru Current. The pool of 23°C water in the 
lee of the Galapagos Islands (fig. 3) is interpreted as upwelling induced by the 
interaction of a westward flowing current with the Islands. 

The equatorial long waves (fig. 3) were first evident the week of August 23 with 
wave peaks estimated at 134°W, 122°W, and possibly 108°W and 97°W. The long waves 
(fig. 4) became more pronounced the week of September 20. A space-time plot of the 
wave peak positions provide an estimate of wavelengths (1000-1300 km) and wave 
speeds (40-50 km/day) between 120°W-140°W during August and September. These 
estimates of long wave characteristics are based on weekly SST composites at a 
spatial resolution of 50 km. · The weekly time step appears to smooth out the wave 
crests associated with shorter wavelengths. For example, inspection of nearly 
instantaneous infrared images from GOES reveals the presence of waves 800-900 km in 
length between 100°W-120°W the week of September 20. Nevertheless, the weekly time 
step MCSST analysis illustrates the spatial and temporal evolution of the equatorial 
SST during 1983 and the reappearance of the long waves in the equatorial Pacific. 

Fi.$Jure. 4. Seven day MCSST composite for week en~!."9 9/20/83. 
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SATELLITE IMAGE OF THE MONTH 

AGULHAS CURRENT 

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

This NOAA-7 infrared (IR) satellite image of southern Africa was taken July 25, 
1984. Southern Africa is located over most of the top portion of the image and 
the Agulhas Current is the dark band of relatively warm water located south of 
Africa. This current flows to the southwest, then joins the eastward flowing 
Antarctic Circumpolar Current well south of the coast. An intrusion of cool 
Antarctic Water is present as a light gray shade. Interaction between the 
Agulhas and Antarctic Circumpolar Currents has been observed by satellites, in 
the form of eddy circulations. 
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BERING SEA/ NORTH SLOPE ICE ANALYSIS 

,aro~·w~.r~~--~~~~~~~~~--~~~~~~~~:------;~~~--~~~ 

65 ·NI..,----Jc-.-l,~y 
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"--il--------1-- . 

--+----~--~ 
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C • Total Ice concentration In th" aa~ In 
tenths. 

Ca,Cb,Cc • Concentration of thlcleH (C.), 2nd 
thickest (Cb), and )rd thtcknt (Ccl 
«• 

Sa,Sb,sc • Stage "f development :f thickest (Sal• 
Znd thickest (Sb), and )rd thickest 
{Scl Ice. 

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

STACE(S) OF DEVELOPI'\ENT (THICKNESS) 

1 • New Ice (n-ro em) 
3 • Young Ice (10-30 Clll) 
6 • Fl rst year ()0-200 em) 
7 • First year thin (30-70 em) 

1. • First year medium (70-120 em) 
4. • First year thick (120•200 em) 
]. " Old Ice hur>Jived at lust one surrmer'• meh) 

EXMPLES 

~ 
V!Y 

{A 
"0 0 

/125 J - Theoretical thickness of this 
season's srowth (em). 

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

JULY 1984 

Raymond H. Godin 
National Weather Service Rep. 
Navy-NOAA Joint Ice Center 
Nat. Meteorological Center, W335 
Washington, .DC 20233 
301/763-5972 

The monthly mean sea level pressure circulation depicts a 1024 
mb high in the north Pacific near 48°N 180°W and a 1014 mb low 
in the Gulf of Alaska near 58°N 150°W. Mean surface geostrophic 
winds are westerly south of the Bering Strait and light and 
variable on the Alaskan North Slope. Monthly mean surface air 
temperatures are above normal at Barrow (7l 0 N 157°W) and normal 
at Nome (65°N 165°W). A narrow coastal lead extending from 
Barrow to the Canadian border developed late in the month. 
North of the coastal lead a narrow· band of first year ice is 
observed from Barrow eastward to 150°W. Between 150°W and the 
Canadian border a narrow band of old and first year ice is 
observed. The current ice edge position is near the climato
logical median in the Chukchi Sea and is a new minimum in the 
Beaufort Sea. 
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as 1.0°C in offshore waters and 3.0°C in coastal 
waters between Cape Blanco and Pt. St. George. 

(Buoy 46029 ill te!!lpOrarily replacing euoy 46010.) 

A characteristic weather pattern for the north
east Pacific was prevalent almost the entire 
month resulting in wind induced coastal upwelling 
along the Pacific northwest coast, particularly 
along southern Oregon and northern California. 
Upwelling diminished slightly about July 21 but 
increased again about July 26 . .Although coastal 
upwelling was not stronger than normal for the 
month, SSTs near 8.0°C were reported by Buoy 
46027 off Pt. St. George, California, during 
peak upwelling. The SST pattern was similar to 
June but reflected seasonal warming especially 
during the last half of the month. 
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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 

THE MONTHLY COMPOSITE UPWELLING BOUNDARY POSITION 

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

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

+ + 

120'W 

C = cold 
-("!) = date of feature 
,-) = out] ine of water 
'- mass feature 

The average mean temperature over the South Panel during July 
was cooler (17.8°C) than the climatological normal (18.4°C). 
SSTs were below normal in most of the analysis area with a 
minimum of 3.0°C centered at 37°30N 127°30W. A cool plume of 
upwelled water extended from the coast to this minimum point 
for almost the entire month which accentuated this anomaly. 
Water temperatures were above normal from the San Francisco Bay 
southward and along shore to the Baja peninsula with a maximum 
of 2.3°C above normal near San Diego. When compared to June, 
the entire area warmed in response to the season. Warming of 
3.0°C was observed in the extreme northwest portion of the 
chart and also in the southeast portion with a minimum warming 
of 0.2°C at 37°30N 127°30W in response to the cool plume. 
Upwelling was strongest at the beginning of the month and then 
gradually abated. Another minor upwelling event occurred 
around July 27. 
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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 interva I 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 1.0°C. 

17 

60N 

55N 

SON 

45N 

40N 

35N 

30N 

25N 

ZON 



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· 

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

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

JULY 1984 

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 

The Loop Current in the Gulf of Mexico was not clearly discernible since June. 
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C - Corsair Canyon 
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- Atlantis Canyon · · · 
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- Hudson Canyon 
- Wilmington Canyon 
- Baltimore Canyon 
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3SN 

30N 

2SN 
sow 7SW 70W 6SW 60W ssw 

Three anticyclonic eddies formed, two anticyclonic eddies were absorbed, and two 
apparently dissipated during July. Eddy 51 pinched off from the Gulf Stream near 
37°30N 65°30W on July 9. Eddy 52 apparently pinched off from the Gulf Stream near 
39°30N 62°30W on July 11. Eddy 52 translated 110 km NNE since its formation. Eddy 
53 was first detected near 41°N 60°30W on July 26. Eddy 49 apparently translated 
65 km SW when it was absorbed by a Gulf Stream meander near 41°30N 54°30W on July 
10. Eddy 50 apparently moved 55 km N when it was reabsorbed by the Gulf Stream near 
4PN 55°30W on July 26. Eddy 30 was not observed during the month and is suspected 
to have dissipated near 39°N 72°30W. Eddy 47 seemingly moved 20 km W when it was 
last observed near 41°30N 65°30W on July 8. By July 13 no evidence of eddy 47 was 
detected from satellite imagery near 42°N 65°W. Eddy 46 moved 120 km NW when it 
was last partially observed on July 20. Eddy 48 moved 100 km SE. 

Cyclonic eddies I, L, N, 0, P, 
due to isothermal conditions. 
on July 19. 

Q, R, T, and U were not detected during the month 
Eddy V traveled 140 km NE when it was last observed 

19 



'\ 
-.., '1... ..... j\.t...,_-,.. J 

\ 

100W 

Gulf of Mexico 
SST--MONTHLY MEAN (°Cl 
July 1984 

95W 

zo 

f 
{ 

~ 
{ 

EAST COAST 
MONTHLY 

I 
I I 

SST
MEAN 

35N 

I 
r----_) I \ r 
\ I I ~ 

J 
I 

\ 
L_ ---\..__ 

--" 
30N 

ZSN 

ZON 

28.5 

I .7 27.! 27.9 
15N 

90W 85W 80W 

Monthly mean sea surface temperature is the 
mean of twice-weekly analyses using ship, 
buoy, and sate IIi te observations. Contour 
I ine interval is 1.0°C. 



) 
/I 

~ ( 

Lc 
I 
-- T""""1 
I , •.• 

25.8 25.4 25.4 25.7 25.4 

za.z. .3. ·Q. 21 .a. 21.9 27 .b. 21 .7. 27.5. 21 .6. 27.6 27 .6. 27 .6. 21 ·'. 27 .z. 27.3 21 .o. 21 .1. 21 .3. 27 ·'. 27.3 

27.9 z1.a z7.a za.o 21.1 21.1 za .9 z7.a 21.127.4 27.4 21.2 27.3 27.3 ~ 

80W 7SW 

NW Atlantic Ocean 
SST--MONTHLY MEAN (°C) 
July 1984 

70W 6SW 60W ssw 
Monthly mean sea surface tempe~ature is the 
mean of twice-weekly analyses using ship, 
buoy, and sate I I ite observations. Contour 
I ine interval is 1.0°C. 

Z1 

4SN 

40N 

3SN 

30N 

2SN 



'\ 
""'J \.. ...... p.vt.,..,..,.. J 

~ 

\ 

100W 95W 

Gulf of Mexico 
SST--MONTHLY ANOMALY <°Cl 
July 1984 

zz 

1-

\ 

EAST 

r 
{ 

( 

_) 

t 
I 

' L- 7 

90W 

COAST SST
ANOMALY 

35N 

I 

\ 

30N 

25N 

ZON 

15N 
85W 80W 
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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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NW Atlantic Ocean 
SST--MONTHLY ANOMALY (°C) 
July 1984 
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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 line interval is 1.0°C. 
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Oeeanognap~e Monthly Summ~y is published by the National Weather Service and the 
National Environmental Satellite, Data, and Information Service (NESDIS). Oeeano
gnap~e Monthly Summ~y contains sea surface temperature (SST) analyses on both re
gional and ocean basin scales for the Atlantic, Pacific, and Indian Oceans. The 
ocean basin analyses are based on a "blend" of.bt .6-U:u and satellite data .. An 
ocean basin SST anomaly is derived from the "blended" SST analysis and the National 
Climatic Center (NCC) Climatology.! (See page·l2 for details.)k The regional SST 
analyses are based upon a combination of .in .6-U:u and satellite 'data measurements. 
The regional SST anomalies use the Robinson-Bauer Climatology.2\ Oeeanognap~e Month
ly Summ~y also contains Alaskan sea ice information and ocean feature information 
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 
(address below). Accepted material will appear in the OceaNotes section of Oeeano
gnap~e Monthly Summ~y. Contributions can be published as quickly as the next 
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Indian Ocean Monthly Mean Temperatures and Mean Salinities of the Surface Layer; 
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cted'Jotes 

SPECIAL ARCTIC SEA I.CE EDGE CLIMATOLOGY ISSUE 
.6 : 

A special issue onDiihe June 1984 Oceanographic Monthly Summary entitled "Eastern
Western Arctic Sea r!,c;e Edge Climatology" has recently become available for limited 
distribution. The 2~pecial ice issue contains semi-monthly climatological ice edge 
summaries of maximum, median, and minimum ice edges. The summaries were compiled 
from eleven years bl~72-l982) of weekly operational Joint Ice Center Eastern and 
Western Arctic Ice ~nalyses. 

Anyone interested in receiving the special issue should contact Raymond H. Godin at 
{301) 763-5972. 

E''iO, 

;.-:;._ ' 
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Nonthly mean sea surface temperature is the mean 
of ~n ~~u and satellite data within two-degree 
quadrangles. Contour line interval is l.0°C. 
The stippling indicates where the analysis was 
fixed by the ~n ~~u data; contours are not 
shown in areas without data. 
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Monthly mean sea surface temperature is the mean 
of ~n ~~u and satellite data within two-degree 
quadrangles. Contour line interval is 1.0°C. 
The stippling indicates where the analysis was 
fixed by the ~n ~~u data; contours are not 
shown in areas without data. 

5 . 



100E 1ZOE 

60N 

40N 

ZON 

0 

zos 

40S 

60S 

100E 1ZOE 

Western Pacific Ocean 
SST--MONTHLY ANOMALY (°C) 
SHIP, BUOY, and SATELLITE 
DATA 
AUGUST 1984 

140E 160E 180 160W 

60N 

40N 

ZON 

0 

zos 

40S 

60S 

140E 160E 180 160W 

Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value. Contour line 
interval is 0.5°C. The stippling indicates 
where the analysis was fixed by the ~n h~u data; 
contours are not shown in areas without monthly 
or climatological data. 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value. Contour line 
interval is 0.5°C. The stippling indicates 
where the analysis was fixed by the ~n ~~u data; 
contours are not shown in areas without monthly 
or climatological data. 
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Monthly mean sea surface temperature is the mean 
of ~n ~1tu and satellite data within two-degree 
quadrangles. Contour line interval is 1.0°C. 
The stippling indicates where the analysis was 
fixed by the ~n ~1tu data; contours are not 
shown in areas without data. 
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Monthly mean sea surface temperature is the mean 
of ~n ~itu and satellite data within two-degree 
quadrangles. Contour line interval is 1.0°C. 
The stippling indicates where the analysis was 
fixed by the ~n ~itu data; contours are not 
shown in area without data. 
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monthly mean sea surface temperature and the 
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interval is 0.5°C. The stippling indicates 
where the analysis was fixed by the ~n ~~u 
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NEW GLOBAL SEA SURFACE TEMPERATURE MONTHLY MEAN ANALYSIS 

Highlights 

o New global analysis using both ~n ~~u and satellite data 
o Indian Ocean analysis included 
o Global analysis extended further south 

Beginning in February 1983 a global SST analysis was presented using ~n ~~u 
(ship and buoy) data and a non-linear spatial filter (see Reynolds and Gemmill, 
1984). Because the coverage from satellites is superior to the ~ ~~u coverage, 
an analysis derived from satellite observations only was added in April 1983. The 
two types of data were not combined because of significant differences between 
the ~n ~~u observations and the satellite retrievals. In the July 1984 Oeeano
gkaphle Monthty Summany, the satellite field showed a negative bias relative to 
the ~n ~~u field in the tropics and a positive bias in mid-latitude. Strong 
(1983) reported that satellite retrievals were cooler than ~n ~~observations 
because of aerosols injected into the atmosphere by the eruption of El Chichon in 
March-April 1982. Comparisons of the two analyses over the last 30 months show 
that a 1 though the satellite a noma 1 i es tend to be more negative than ~n ~~u 
anomalies, the differences are not independent of time or location. 

A "blended" SST analysis has been developed using ~n ~~ data to define 
''benchmark'' temperature values in regions of frequent observations and satellite 
data to define the "shape" of the field between these points. The blended field 
is found by solving Poisson's equation, v2T = F, where Tis the blended SST field 
and F is a forcing function given by the Laplacian of the satellite SST analysis, 
(v2S); ~n ~~u data are used as internal boundary values at points of frequent 
observations. At the poleward boundaries, T is set to the ~n ~~u (preferred) or 
the satellite analysis. The resulting anomaly and mean fields are shown on pages 
4-11 where the stippling indicates regions where the SST field was fixed by the ~n 
~Ltu data. The use of the satellite data has allowed the analysis to be extended 
further south, but necessitated a change in the map projection. Studies with this 
new analysis suggest that the blended analysis is an.improvement over the fields 
obtained from ~n ~~u data only or the satellite data only. Since the satellite 
data affect the field in the interior via the Laplacian, biases or trends in the 
satellite data can only influence the final solution through the high latitude 
boundary conditions. In the example above, satellite biases would impact the 
blended result only south of 40°S, except in the eastern South Pacific where the 
~n ~~u fields is almost undefined. 

These results suggest that the blended method may be a useful way to utilize both 
~n ~~u and satellite data. Each monthly blended field will be monitored carefully 
using individual ~n ~~u and satellite analyses as diagnostic tools. In future 
months the blended method may be modified to reflect changes in either the ~n ~~u 
observations or the satellite retrievals. 

Reynolds, R. W. and W. H. Gemmill, 1984: An objective global monthly mean sea 
surface temperature analysis. Tropical Ocean-Atmosphere N~wsletter, No. 23, 
4-5. 

Strong, A. E., 1983: Satellite derived sea surface temperature errors due to the 
El Chichon aerosol cloud. Tropical Ocean-Atmosphere Newsletter, No. 18, 14-15. 
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SATELLITE IMAGE OF THE MONTH 

·uPWELLING IN LAKE MICHIGAN 

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

This NOAA-6 infrared (IR) satellite image of Lake Michigan was taken August 20, 
1984. Most of the lake except along most of the eastern shore appears as a dark 
gray shade; the range of satellite-derived surface lake temperatures is only 2l-
240C. An exception to the homogeneous temperature field is the area of upwelling 
along most of the eastern shore. Persistent northerly winds have produced an 
intense zone of upwelling, identified by the light gray or white shades. According 
to the satellite-derived surface temperature retrievals, temperatures are colder 
than l0°C very close to shore. Temperatures warm up quickly offshore to l6-l7°C. 
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BERING .SEA I NORTH .SLOPE ICE ANALYSIS 

180'W 

Raymond H . GoCfi n 
Nayional Weather Service Rep. 
Navy-NOAA Joint Ice Center 
Nat. Meteorological Center, 
Washington, DC 20233 
_30 I 061:5972 

,<. • ,~ .. Tot~ I lte ~nc~n-~ratlon ~~the are~ In' 
""'"'· . 

1 
AUGUST 1984 ·ca,Cb,tc "'Concentration of thickest (Cal• 2nd 

thickest (Cb), and 3rd thickest (C,) 
.. Ice 

'•·'•·'• -~::•:,;:,:::·:;j,"!.;',~:·:~;;:.~:·, ·The monthly mean sea level pressure circulation depicts a 1000 
·c- ~!~!e~~~~tlon of Tea wltllln area(s). of· mb 1 ow in northeastern Canada near 71 °N 70°W 0 Mean surface 

""" '"' '"'""· · geostrophic winds are· westerly along the Alaskan North Slope 
"~'''' "'"""'"" '"""'"'' and southwesterly north of the Bering Strait west of Barrow 
;::::.:·;,!•;::.;;''"' ·(rl 0 N 157°W). Monthly mean surface temperatures are above 

'6 • First year (30-200 cml ( 0 W) 
'"""'"" '"'" "''"'"' normal at Barrow and much below normal at Nome 65°N 165 . 

I, "First year modlurn (7C•120 em) 
•· """"''""''' ,,..,.,,., 1 The narrow coastal lead from Barrow to the Canadian border 
;;~.:;: '" ''""'"'"' '""' '""·-·'• ~"' present 1 ast month was c 1 osed by southeasterly drifting o 1 d and 

®. . . 

l.-1125 J TheoreticaJ· thickneSs of this 
· .season's growtn (em).. · 

-

Fast lee. Sea Ice which 10rms 
and remains fast along the 
coast. 

-- Ice boundary visually or 
satellite observed. 
Ice boundary estimated 

first year ice the last week of the month. Sea ice free condi
tions extended east of Point Barrow to approximately 150°W . 
The current ice edge position in the Chukchi Sea is close to 

, the climatological maximum west of 170°W and south of 70°N and 
near the median elsewhere. In the eastern Beaufort Sea the 
ice edge position is between the climatological median and 
maximum. 
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~WEST COAST OCEAN FEATURES 
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Pacific Northwest coastal and offshore waters 
warmed about 2°C during August. SSTs were near 
normal, with three exceptions: First, a per
sistent warm area of about l8°C (l°C warmer 
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than normal) was found off the central and 
northern Oregon coast, centered about 140 miles 
offshore; Second, a nearshore warm anomaly, 
with SSTs as much as 1.5°C above normal, was 
observed along the central Vancouver Island 
coast; Third, an average negative SST anomaly 
prevailed during the month within about 100 
miles of the entire Washington and Oregon 
coasts. The coolest water, averaging l2°C (2°C 
below normal) was consistently observed near 
Cape Blanco. Winds during the month were gener
ally very light, particularly north of 45°N. 
The only significant wind-driven upwelling event 
occurred during August 18-21, when SSTs at all 
Oregon and Washington coastal stations recorded 
decreases of 2° to 4°C. 

SEA SURFACE 
THERMAL ANALYSIS 
~11\0rll.l lll'!H SA!Ull!( $1~."111 
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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 limited by cloud 
cover. 

Key 

THE MONTHLY COMPOSITE UPWELLING BOUNDARY POSITION\ 

.,o,x,0,+ =thermal boundaries 
W = warm 
C = cold 

"'"'"@ = date of feature 
C") = out 1 i ne of water 

mass feature 

\. 

+ + + 

130"W 120'W 

;NOAA/Northwest Regi ona 1 Ocean 

The average mean temperature over the South Panel during August 
was warmer (18.8°C) than the climatological normal mean 
(1B.4°C). SSTs were above normal over more than two-thirds of 
the analysis area with a positive anomaly alongshore from 
Monterey Bay south to the Baja Peninsula; anomalies were on the 
order of 0.7°C at San Francisco Bay to 2.7°C near San Diego. 
The only portion of the South Panel cooler than the climato
logical normal (-0.25°C) was centered near 31°N 127°W. All 
areas warmed in response to the seasonal trend when compared 

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

South Panel 
Ernest Daghir 
HOAA/NWS 
Satellite Field Servi~e Station 
660 Price Avenue · 
Redwood City, CA 94063 
(415) 364-2422 

to the SSTs in July. The area of maximum warming was centered 
at 38°N 131°W .; SST increases were 2.0°-2.7°C. Upwelling 
was observed by satellite from August 3-24. SSTs around Pt. 
Arena, the coastal point of maximum upwelling activity, con
sistently remained near l2°C for the entire month. 
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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 1.0°C. 
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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 

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

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

AUGUST 1984 

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 ssw BOW 

Near isothermal conditions existed in the Gulf of Mexico since June. August mean 
SSTs ra~ged from 27"-29°C. 
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Key for Submarine Canyons: -;;,.,:';,;:;.':::" 

:; C - Corsair Canyon 
·· L - Lydonia Canyon 

- Atlantis Canyon 
- Block Canyon 
- Hudson Canyon 
- Wilmington Canyon 
- Baltimore Canyon 

40N 

3SN 

30N 

sow 7SW 70W SSW sow ssw 

One anticyclonic eddy was newly observed, one anticyclonic eddy formed, and one 
anticyclonic eddy apparently dissipated during the month. Eddy 54 was first detect
ed near 43°30N 56°W on August 6. Its origin is unknown. Eddy 55 pinched off from 
the Gulf Stream near 40°N 60°W on August 21. Eddy 48 apparently dissipated in the 
warm Slope Water near 40°N 64°W on August 4. Eddy 51 apparently interacted with the 
Gulf Stream around August 1 and reduced in diameter from 240 km on July 26 to 85 km 
on August 31. Eddy 51 translated 250 km NW. Eddy 46 translated 25 km NNE. Eddy 
52 traveled 130 km SW. Eddy 53 traveled 80 km NNW. 

One cyclonic eddy was absorbed during the month. Cyclonic eddy W was first detected 
near 38°N 55°W on August 14. Eddy W is suspected to have formed from a Gulf Stream 
meander near 38°30N 56°W on July 22. Due to cloudiness, eddy W was not clearly 
detected. Eddy V apparently moved 80 km SE when it was absorbed by the Gulf Stream 
near 38°N 59°30W on August 30. 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperatur.e and the 
climatological monthly mean value shading 
shows where the monthly mean is colder than 
climatology. Contour line interval is 1.0°C. 
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Ctectlotes 
THE PERSIAN GULF VIA SATELLITES 
R. L; Pickett, R. M. Partridge, R. A. Arnone, NSTL, MS 39529 (601) 688-4733 

On March 2, 1983, Iraq aircraft destroyed an Iranian oil rig in the north end of the 
Persian Gulf. A few weeks later more rigs in this area were destroyed by Iraq. The 
amount of oil entering the Gulf was estimated at 2,000 barrels/day, but may have 
reached 18,000 barrels/day as damaged rigs melted down and the oil-consuming fires 
went out. To help understand the spills' movement, 7 satellite-tracked drifting 
buoys were launched in the Persian Gulf. The buoys transmitted data to NOAA-7 and 
8 satellites. Drifter positions were determined by Doppler shift at the ARGOS pro
cessing center in Toulouse, France. The buoys were mounted on slings, fitted with 
drogues, and deployed from helicopters off the Saudi Arabian coast in late May 1982. 
They washed ashore from 5 to 29 days later. 

Since the Persian Gulf is a shallow isolated sea, winds are an important driving 
force for the circulation. The Zagros mountains on the northeast shore steer sea 
level winds northwest to southeast down the axis of the Gulf. This effect is clear 
in fig. 1 which is a NIMBUS satellite picture showing smoke from the burning oil 
rigs (in the north) and smoke from normal rigs (near the center) being carried 
southeast on March 19, 1983. Figure 2 shows the 7 drifters' paths during June 
1983. The paths were generally southward, and daily mean speeds ranged from 0 to 
70 cm/s with an overall mean of 20 cm/s. During the drift period, winds were 
consistently from the northwest. One drifter deviated sharply to the southwest at 
high speeds. Apparently it was towed ashore by a fisherman. After being located 
on land, it was returned to the Gulf and continued southeast with the other drifters. 

Satellite pictures were also reviewed for positions of the spilled oil. The NOAA-7 
satellite visible and infrared bands on March 29, 1983 showed a dark, warm streak 
heading southeast, probably the oil slick from the damaged rigs (fig. 3). The 
pattern of the drifter tracks and the oil slick suggest a two gyre circulation on 
the Persian Gulf. Mean currents probably flow southeast in response to.the north
westerly winds along both the Iranian and Arabian coasts. A return flow probably 
runs up the middle of the Gulf toward the northwest, and splits apart near the 
spill site. 

In remote or war-torn regions, satellite observations are invaluable. In addition 
to providing images, they can also relay the data from robots, such as the drifters. 
Moreover, the drifters commercially available today are quite sophisticated. A 
full set of meteorological sensors on the surface float, and a full set of oceano
graphic sensors on hanging cables below the float can be bought commercially. 

Figure 1. 
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Monthly mean sea surface temperature is the mean 
of ~n ~itu and satellite data within two-degree 
quadrangles. Contour line interval is l.O~C . 
The stippling indicates where the analysis was 
fixed by the ~n ~itu data; contours are not 
shown in areas without data. 
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fixed by the ~n ~~u data; contours are not 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value. Contour line 
interval is 0.5°C. The stippling indicates 
where the analysis was fixed by the ~n ~~u data; 
contours are not shown in areas without monthly 
or climatological data. 
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NEW GLOBAL SEA SURFACE TEMPERATURE MONTHLY MEAN ANALYSIS 

Highlights 

o New global analysis using both ~n ~~u and satellite data 
o Indian Ocean analysis included 
o Global analysis extended further south 

Beginning in February 1983 a global SST analysis was presented using ~n ~~u 
(ship and buoy) data and a non-linear spatial filter (see Reynolds and Gemmill, 
1984). Because the coverage from satellites is superior to the ~n ~~u coverage, 
an' analysis derived from satellite observations only was added in April 1983. The 
two types of data were not combined because of significant differences between 
the ~n ~~u observations and the satellite retrievals. In the July 1984 Oeeano
gkap~e Monthly Summ~, the satellite field showed a negative bias relative to 
the ~n ~~u field in the tropics and a positive bias in mid-latitude. Strong 
(1983) reported that satellite retrievals were cooler than ~n ~~u observations 
because of aerosols injected into the atmosphere by the eruption of El Chichon in 
March-April 1982. Comparisons of the two analyses over the last 30 months show 
that although the satellite anomalies tend to be more negative than ~n ~~u 
anomalies, the differences are not independent of time E.!:. location. 

A "blended" SST analysis has been developed using ~n ~~u data to define 
"benchmark" temperature values in regions of frequent observations and satellite 
data to define the "shape" of the field between these points. The blended field 
is found by solving Poisson's equation, vZT = F, where T is the blended SST field 
and F is a forcing function given by the Laplacian of the satellite SST analysis, 
(v 2S); ~n ~~u data are used as internal boundary values at points of frequent 
observations. At the poleward boundaries, T is set to the ~n ~~u (preferred) or 
the satellite analysis. The resulting anomaly and mean fields are shown on pages 
4-11 where the stippling indicates regions where the SST field was fixed by the ~n 
~~u data. The use of the satellite data has allowed the analysis to be extended 
further south, but necessitated a change in the map projection. Studies with this 
new analysis suggest that the blended analysis is an improvement over the fields 
obtained from ~n ~~u data only or the satellite data only. Since the satellite 
data affect the field in the interior via the Laplacian, biases or trends in the 
satellite data can only influence the final solution through the high latitude 
boundary conditions. In the example above, satellite biases would impact the 
blended result only south of 40°S, except in the eastern South Pacific where the 
~ ~~u fields is almost undefined. 

These results suggest that the blended method may be a useful way to utilize both 
~n ~~u and satellite data. Each monthly blended field will be monitored carefully 
using individual ~n ~~u and satellite analyses as diagnostic tools. In future 
months the blended method may be modified to reflect changes in either the ~n ~~u 
observations or the satellite retrievals. 

Reynolds, R. W. and W. H. Gemmill, 1984: An objective global monthly mean sea 
surface temperature analysis. Tropical Ocean-Atmosphere Newsletter, No. 23, 
4-5. 

Strong, A. E., 1983: Satellite derived sea surface temperature errors due to the 
El Chichon aerosol cloud. Tropical Ocean-Atmosphere Newsletter, No. 18, 14-15. 
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SATELLITE IMAGE OF THE MONTH 

HURRICANE DIANA 

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

This NOAA-6 visible image from September 12, 1984 shows Hurricane Diana east of the 
North Carolina coast. At 7:45a.m. EST, the storm's "eye" was about 35 miles south
east of Wilmington, North Carolina. The storm's maximum winds were 115 knots. The 
visible image clearly shows detail in the cloud structure and central "eye". Shortly 
after this image was acquired, the storm moved inland and then moved northeastward 
off the coast. 
Hurricane Diana was located over very warm SSTs when she was east of Florida to the 
time she moved well off the Carolina coast. For some of this time, the storm was in 
the Gulf Stream, where SSTs were 26° to 28°C. Studies have shown that frequency and 
intensity of tropical storms are related to the distribution and magnitude of SSTs. 
In particular, PaJmen (1948) suggested that hurricanes tend to develop over water 
with temperatures of at least 26.1°C. More recent studies have verified Palmen's 
suggestion. Storm trajectories also show a similar tendency of matching regions of 
warm SSTs, although relating the path of storms to the location of warm currents 
such as the Gulf Stream has not been established. 
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BERING SEA I NORTH SLOPE ICE ANALYSIS 

180'W 

60'N -------·-- --
t • Total ice concentration In the are~ In 

tent~s. 

·c .. ,cb,Cc • Concentration of thlcke•t (Cal• 2nd 
• thickest {Cbl. and 3rd thickest (Cc) 
. Ice 
Sa,Sb,Sc • Stage of dev .. Topmr.nt ~f thickest (53), 

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

·c • Concentrnlon of Ice within aru(s) of 
strips and patches. 

STAtlE{S) OF OEVELOPIIENT (THICKNESS) 

1 • Ne" icc (0•11) em) 
3 • Young Ice (10•]0 e~~~l 
6 • First year {]0•200 c10) 
7 • First ycM thin (30-70 em) 

I. • first year medium (70•120 em) 
~. • First year thick (120-200 em) 1 
_1· • Old Icc (survived at leaH one su....,r's melt) 

EXAMPlES 

' ~125 Theoretica.l thickness of this 
.i..:::::_ __ j .. ~'!ISOn_'s growth (em). 

-

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

----. lee boundary esUmated. 

SEPTEMBER 1984 

, ''Raymond, fl. Godin 
~National Weather Service Rep. 
'Navy-NOAA Joint Ice Center 
Nat. Meteorological Center, W335 
Washington, DC 20233 
301}763-5972 

/ 

/ 

/ 

The monthly mean sea level pressure circulation depicts a 1020 
mb high centered in the western Canadian Arctic near 73°N 
125°W. Southeasterly mean surface geostrophic winds are ob
served in the monthly mean. In weekly mean sea level pressure 
charts alternating easterly and southerly winds were observed 
throughout Alaskan ice covered waters. Above normal monthly 
mean surface air temperatures are observed at Barrow (7l 0 N 
157°W) and Nome ( 65°N l65°W). Ice free conditions extend a 1 ong 
the Alaskan coast from the Bering Strait to Pt. Barrow. During 
the month, periods of strong southerly winds and much above 
normal temperatures contributed to the formation and expansion 

·(ranging from 30 to 180 km) of open water areas along the 
Alaskan North Coast. The current ice edge position is near the 
climatological median in the Chukchi Sea west of 175°W, between 
the minimum and the median from 175°W to 165°W, and close to 
the median east of 165°W. 
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WEST COAST OCEAN FEATURES SEPTEMBER 1984 
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the month. A period of strong ocean cooling 
occurred during September 18-26. While offshore 
areas only cooled about l°C during this period, 
coastal waters showed dramatic decreases ranging 
from 4° to 9°C. This strong coastal cooling is 
explained by moderate coastal upwelling during 
September 20-24, augmented by the onset of sea
sonal cooling previously mentioned. Average 

.winds during the month were light and variable 
from the mid-Oregon coast northward, resulting 
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in slightly less than normal upwelling for the 
month. Normal winds and upwelling occurred on 
the southern Oregon coast. SSTs remained below 
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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 

THE MONTHLY COMPOSITE UPWELLING BOUNDARY POSJ110N \ 
t ,.-' 

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

North Panel 
Kent Short 

+ 

130°W 

.NOAA/Northwest Region a 1 Ocean 
Service Center 

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

South Panel 
Ernest Daghir 
NOAA/NWS 
Satellite Field Service Station 
660 Price Ave11ue 
Redwood City, CA 94063 
(415) 364-2422 

+ + 

120'W 

-(9 = date of feature 
,--.=outline of water ,_ ... 

mass feature 

110"W 

The average mean SSTs over the South Panel during September 
were warmer (19.5°C) than the climatological normal mean (19.0°C) 
In two areas the SSTs were slightly lower (0.5°C) than clima
tology; one near 37°30N 127°30W and the other at 30°N 126°W. 
The major warm anomaly was east of 123°W with a 3°C anomalous 
bullseye between the Los Angeles Bight and Northern Baja penin
sula. When compared to August, the entire analysis area 
warmed from 0.3°C to 1.3°C; this is not unusual since SSTs are 
generally reaching their maximum during September with the up
welling activity abating. Some moderate upwelling activity 
existed at the beginning of September, but upwelling was weak 
near the end of September. However, some residual upwelled 
water remained alongshore north of Pt. Reyes with SSTs around 
13°C. 
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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 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 

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

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

SEPTEMBER 1984 

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, 

NESD!S 
Bathythermograph data, 
National Meteorological Center 
of National Weather Service 

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

-'- 200mc _ _;_ 

90W ssw BOW 
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Due to seasonal heating, the Loop Current in the Gulf of Mexico was last observed 
in June. 
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Two anticyclonic eddies were newly observed, two anticyclonic eddies were formed, 
and one anticyclonic eddy was absorbed during the month. Eddy 58 was first detected 
near 40°N 67°30W on September 9. Its origin is unknown. Eddy 58 seemingly trans
lated 165 km E. Eddy 59 was first observed near 42°30N 54°30W on September 24. 
Eddy 59 apparently formed from a Gulf Stream meander near 4l 0 N 50°30W in mid-April. 
New eddy 56 seemingly formed from the Gulf Stream near 4l 0 N 57°30W on September 6. 
Eddy 57 presumably formed from a Gulf meander near 40°N 66°W on September 9. Eddy 
46 apparently was absorbed by eddy 52 near 42°N 65°W on September 13. Eddy 55 was 
absorbed by the Gulf Stream near 4l 0 45N 62°W on September 9. By September 15, eddy 
55 reformed from the Gulf Stream near 40°30N 60°30W. Eddy 55 translated 110 km NW. 
Eddy 51 translated 155 km W. Eddy 52 translated llO km NW. Eddy 53 traveled 25 km 
SSW. Eddy 54 traveled 140 km WSW. 

Three cyclonic eddies were observed during September. Eddy X was first clearly ob
served near 37°30N 64°W on September 13. Its origin is unknown. Eddy Y was first 
detected near 39°N 55°W on September 24. Its origin is unknown. Eddy Z was first 
observed near 36°30N 72°30W on September 25. Eddy W was not observed during the 
month. 
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CATCHING A RIDE WITH WARM EDDIES 

By Lieutenant Commander Charles A. Weigand, U. S. Naval Reserve (Reprinted from 
Proceedings by permission; Copyright 1984 U. S. Naval Institute.) 

How can ships realize significant savings in fuel costs on ocean voyages? One way 
may be to take advantage of warm eddies that are near a ship's route. A test con
ducted by the Military Sealift Command and the Naval Eastern Oceanography Center 
routed the cargo ship Admiral William M. Callaghan through a series of warm eddies 
which had spawned off the Gulf Stream. The result was an estimated reduction in 
fuel" costs of $9,000 over a passage of 900 nautical miles. 

Realizing. the savings in money and time by using major ocean currents such as the 
Gulf Stream, the U. S. Navy has pursued and developed techniques to maximize this 
potential through its optimum track ship routing (OTSR) program, and currently 
offers this service in both' the Atlantic and Pacific Oceans to qualified users 
through oceanographic centers within the Naval Oceanography Command. Since the in
ception of this program in the 1950's, both its importance and the numbers of mili
tary and government ships using it has increased. While OTSR has typically used 
the well-known la~ge scale ocean currents, an additional method for obtaining maxi
mum ship routing capability exists in the use of meso-scale oceanic circulations 
(those currents and features of smaller scale than the broad circulation, but still 
affecting ship movements). Warm eddies are examples of meso-scale circulations . 

. Their use highlights the advances made in our knowlege of the oceans and the 
methods employed to obtain oceanographic data, such as the use of satellite imagery 

·and computer-assisted analysis. 

The Admiral William M. Callaghan conducted an important test in March 1982 during 
the transit from New York to Bremerhaven on a track to the north of a typical Gulf 
Stream assist route. The OTSR division of the Naval Eastern Oceanography Center in 
Norfolk, Virginia, provided data on warm eddies along the route, which included their 
center latitude and longitude and the diameter which defined the nominal limits of 
the eddies. A portion of the Admiral William M. Callaghan's navigation chart (Figure 
1) shows the positions of the eddies and the track of the ship. The eddies were 
assumed to be symmetrical about the central point, and the ship's track cuts a chord 
across the northern half of the clockwise-rotating eddies. The Admiral William M. 
Callaghan's master ordered the ship's engine speed set at 120 rpm and, from prior 
performance results, predicted a speed over ground of nearly 21.2 knots. 

The ship fixed her.position by using satellite navigation coupled with LORAN "C" 
(LOng-range Radio Aid to Navigation). Although this procedure should have given de
pendable positioning, navigational accuracy became more tentative the farther east 
the Admiral William M. Callaghan steamed as LORAN became unreliable and forced the 
ship to input speeds manually into the satellite navigation. During the test, the 
ability to position both the ship and the eddies became a significant consideration. 

Characteristically, the accuracy and confidence in positioning ocean current features 
from satellite imagery decrease as the analysis proceeds farther eastward in the 
Atlantic. This results from increased cloud cover in the imagery and the decreasing 
reliability of satellite coverage. The existence and locations of eddies 1, 2, and 
3 were well known and more accurate than those of eddies 4 and 5, which were added 
shortly before the transit, based upon more tenuous satellite and sea surface temp
erature data. Normally, eddies migrate westward at a rate of about four kilometers 
per day, but eddy movement after spawning is often erratic and the degree of uncer
tainty as to an eddy's position increases the longer it remains undetected. Advances 
in computer-assisted analysis, such as that provided by the Navy's satellite-data 
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process1ng and display system, promise to permit greater interaction between the 
analyst and the satellite imagery and increase the ability and accuracy to locate 
and track frontal features. 

The initial encounter with a warm eddy provided a dramatic example of its character
istics, as reported by the master of the Admiral William M. Callaghan, Captain John 
Codispoti: 

"Transit through the first eddy was classic. A current rip was visible at the time 
[of] entering; the speed of the vessel increased significantly and the sea tempera
ture rose l9°F during the transit. It dropped 20°F upon exit. The rip was attrib
uted to the fact that the rotary tidal current in the area happened to be directly 
opposed to the flow of the eddy at the time of entering. Average speed entering the 
eddy was 20.7 knots and across the eddy was 23.33 knots." 

The transit through the remaining eddies was less dramatic, but notable gains in 
speed, because of favorable eddy currents, did. occur through all the five eddies. 
Average speed through all the eddies was 22.25 knots - a gain of about one knot over 
the speed of advance. This translates into substantial fuel and time savings when 
extended over several days of a voyage. 

Shipbo~rd observations indicate that a good correlation does not always exist between 
increasing sea surface temperature and favorable cutrents. A l7°F rise in sea 
surface temperature occurred about 47 nautical miles before the anticipated entry 
into eddy 2, and the area of water temperatures persisted until well after exiting 
eddy 3. Although little change in speed ~ccompanied the transit of eddy 2, the 
speed dropped between eadies 2 and 3 and subsequently increased while crossing eddy 
3. Another increase in sea surface temperature occurred about six nautical miles 
before entering eddy 4, accompanied by an increase in speed. Higher water tempera
tures persisted until well after the ship left eddy 5, when the temperature abruptly 
dropped 24°F, indicating that this feature probably was farther east than the analyzed 
position. 

The test highlighted several observations and conclusions concerning warm eddies and 
their use in ship routing: 

The surface manifestation of an eddy does not usually conform to a circular or sym
metrical shape. 

An eddy consists of a complex sea surface temperature structure often characterized 
by cold and warm tongues and intrusions around the periphery of the eddy. This 
makes the at-sea determination of whether a ship is in an eddy quite difficult. 

Current velocities in an eddy can reach, and possibly exceed, three knots. This 
observation agrees with estimates of veloc.ities found in the literature, which also 
indicate that the axis of the maximum current occurs approximately one-half to three
quarters of the distance from the center of the eddy. 

The potential exists for using cold eddies formed south of the Gulf Stream in ship 
routing. To maximize their use, however, a ship must transit the eddy soon after 
its formation, since a cold eddy will sink because of its greater density in relation 
to the surrounding water and thus lose much of its surface expression. 

The capability to locate accurately the position of an eddy and its boundaries re
mains a critical consideration in using eddies for routing purposes. 
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The capability of a ship to )ocate accurately her position constitutes an equally 
critical factor in her ability to use eddies successfully for ship routing. Con
sider the fact that a 40-nautical mile error in navigation could result in a count
ering current on one chord of the eddy and a favoring current on the other. 

The use of warm eddies in ship routing can result in significant savings. 

Since the test, the Naval Eastern Oceanography Center has actively pursued the use 
of warm eddies in route planning. As the ability to identify accurately, locate, and 
track eddies improves, ships taking advantage of them in their advance planning and. 
during voyages will increase. Emerging technology, such as remote sensors equipped 
with microwave or radar altimeters, will further speed the arrival of the day when 
ships at sea will routinely "catch a ride" with warm eddies to make·a more econom
ical transit. 

Commander Weigand holds B.S. and M.S. degrees in physical oceanography from the U. S. 
Naval Academy and Old Dominion University in Norfolk, Virginia. He is currently a 
phys)cal oceanographer at the Naval Eastern Oceanography Center in Norfolk, where 
he develops charts of the Gulf Stream system in the Western Atlantic through interp
retation and computer-assisted analysis of satellite imagery. 

Figure 1 The Admiral William M. Callaghan's Track 
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NEW GLOBAL SEA SURFACE TEMPERATURE MONTHLY MEAN ANALYSIS 

Highlights 

o New global analysis using both ~n ~~u and satellite data 
o Indian Ocean analysis included 
o Global analysis extended further south 

Beginning in February 1983 a global SST analysis was presented using ~n ~~ 
(ship and buoy) data and a non-linear spatial filter (see Reynolds and Gemmill, 
1984). Because the coverage from satellites is superior to the ~n ~~u coverage, 
an analysis derived from satellite observations only was added in April 1983. The 
two types of data were not combined because of significant.differences between 
the~ ~~u observations and the satellite retrievals. In the July 1984 Oeeana
g~phie Monthly Summany, the satellite field showed a negative bias relative to 
the ~n ~~u field in the tropics and a positive bias in mid-latitude. Strong 
(1983) reported that satellite retrievals were cooler than ~n ~~observations 
because of aerosols injected into the atmosphere by the eruption of El Chichon in 
March-April 1982. Comparisons of the two analyses over the last 30 months show 
that although the satellite anomalies tend to be more negative than ~n ~~ 
anomalies, the differences are ncit independent of time or location. 

A "blended" SST analysis has been developed using ~n ~~ data to define 
"benchmark" temperature values in regions of frequent observations and satellite 
data to define the "shape" of the field between these points. The blended field 
is found by solving Poisson's equation, v2T = F, where T is the blended SST field 
and F is a forcing function given by the Laplacian of the satellite SST analysis, 
(v2S); ~n ~~u data are used as internal boundary values at points of frequent 
observations. At the poleward boundaries, T is set to the ~ ~~u (preferred) or 
the satellite analysis. The resulting anomaly and mean fields are shown on pages 
4-11 where the stippling indicates regions where the SST field was fixed by the ~n
~~u data. The use of the satellite data has allowed the analysis to be extended 
further south, but necessitated a change in the map projection. Studies with this 
new analysis suggest that the blended analysis is an improvement over the fields 
obtained from ~n ~~u data only or the satellite data only. Since the satellite 
data affect the field in the interior via the Laplacian, biases or trends in the 
satellite data can only influence the final solution through the high latitude 
boundary conditions. In the example above, satellite biases would impact the 
blended result only south of 40°S, except in the eastern South Pacific where the 
~n ~~ fields is almost undefined. 

These results suggest that the blended method may be a useful way to utilize both 
~n ~~u and satellite data .. Each monthly blended field will be monitored carefully 
using individual ~n ~~u and satellite analyses as diagnostic tools. In future 
months the blended method may be modified to reflect changes in either the ~n ~~ 
observations or the satellite retrievals. 

Reynolds, R. W. and W. H. Gemmill, 1984: An objective global monthly mean sea 
surface temperature analysis. Tropical Ocean-Atmosphere Newsletter, No. 23, 
4-5. 

Strong, A. E., 1983: Satellite derived sea surface temperature errors due to the 
El Chichon aerosol cloud. Tropical Ocean-Atmosphere Newsletter, No. 18, 14-15. 
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SATELLITE IMAGE OF THE MONTH 

NORTHWEST AFRICA UPWELLING 

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

This NOAA-6 infrared image from October 10, 1984, was taken of coastal waters off of 
northwest Africa. Cool upwelled water appears as light gray shades, warmer offshore 
water corresponas to darker gray shades. Offshore wind flow prior to this date has 
contributed to the vigor and extent of the upwelling incident. Near the westward 
extent of upwelling, contours of depth make a sharp transition from shallow to deeper 
waters (indicated by arrow). Upwelling in this region has been observed on satellite 
imagery in almost every month of the year. Particularly i·ntense upwelling incidents 
occur when high pressure systems in the central Atlantic dominate the synoptic scale 
flow. 
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BERING SEA I NORTH SLOPE ICE ANALYSIS 
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OCTOBER 1984 

The monthly mean sea level pressure circulation depicts a 1005 
mb low centered in the Gulf of Alaska near 55°N 150°W and a 
1022 mb high centered near 75°N 150°W. This typical October 
pressure pattern produced mean easterly geostrophic winds in 
the Chukchi Sea. Monthly mean surface temperatures are normal 
at Nome (65°N 165°W} and Barrow (71°N 157°W). During this 
period the ice edge began its southerly expansion and is between 
the climatological minimum and median in the eastern and western 
Chukchi Sea and near a climatological minimum north of 71°N. 
Expansion throughout the Chukchi Sea was primarily due to freez
ing with subsequent new ice formation and not due to expansion 
of wind driven floes. Fast ice formation was evident along 
the entire Alaskan northern coast. New ice formed during the 
latter portion of the month in the eastern portions of Kotzebue 
and Norton Sounds. 
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WEST COAST OCEAN FEATURES 
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of seasonal cooling in all areas. Monthly mean 
SSTs in offshore waters were about 2°C less than 
in September, and daily values at offshore buoys 
showed a steady decrease of approximately 0.1°C 
per day. Coastal SSTs were not as steady in their 
decrease. Some coastal stations along the northern 
Oregon - southern Washington coasts displayed 
a significant but temporary warming episode from 
October 4-13 when a series of intense storm sys
tems moved through the area. Wind-driven trans
port of warmer offshore water was forced toward 
shore. The latter half of the month brought a 
more regular cooling regime. SSTs over almost 
all of the Pacific Northwest waters were below 
normal for the month, with anomalies generally 
ranging between -0.5°C and -1.5°C. The only 
positive anomalies were found nearshore along 
Vancouver Island and were quite weak. Coastal 
upwelling displayed its normal seasonal relaxa
tion. 

The average mean SSTs over the South Panel during October 
were slightly warmer (18.7°C) than the climatological normal 
mean (18.5°C). The area from 40°N to 35°N was generally below 
normal with a cool anomaly of 1.7°C centered near 37°30N 
127°30W. SSTs were warmer than normal south of 35°N with the 
maximum anomaly (near 1.5°C) east of 121°W; this warm anomaly 
has persisted in this area for many months. When compared to 
September, all areas cooled except for the area near 30°N 130°W 
which warmed by 0.3°C. Almost all areas cooled by at least 0.5°C, 
with maximum cooling of 2.0°C in the Los Angeles Bight and 
San Diego coastal regions. These cool temperatures are 
expected since winter is approaching. Weak to moderate upwel
ling was observed by satellite infrared sensors in the begin-
ning of October; one major thermal boundary was analyzed near 
Cape Mendocino. By month's end, upwelling was not significant. 
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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 
observed. Eddies or sections of the Gulf 

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

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

OCTOBER 1984 

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 
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The Loop Current in the Gulf of Mexico has not been observed since June due to 
cloudiness and isothermal conditions. 

20 



:· . .:: ·.· · .... 
Key for Submarine Canyons: 

- Corsair Canyon 
- Lydonia Canyon 

- Atlantis Canyon 
81 - Block Canyon 

- Hudson Canyon 
- Wilmington Canyon 
- Baltimore Canyon 

BOW 75W 70W 

45N 

, 
40N 

35N 

30N 

25N 
65W sow 55W 

Two anticyclonic eddies were absorbed and two anticyclonic eddies apparently dis
sipated during the month. Eddy 57 moved 110 Km SW when it was absorbed by the Gulf 
Stream near 39°30N 68°30W on October 4. Eddy 58 apparently moved 90 Km W when it 
was absorbed by the Gulf Stream near 40°N 66°30W on October 18. Eddy 52 moved 65 
Km W when it is suspected to have dissipated near 4l 0 30N 66°W on October 17. 
Eddy 51 apparently traveled 110 Km WSW when it dissipated near 39°30N 72°30W on 
October 17. Eddy 55 traveled 25 Km WNW. Eddy 53 presumably traveled 25 Km ENE. 
Eddy 56 translated 240 Km SW. Eddy 54 moved 35 Km S. Eddy 59 traveled 110 Km 
NNW. 

Cyclonic eddies Y and Z were not observed during October. Eddy Z is suspected to 
have been absorbed by the Gulf Stream near 35°30N 72°30W on October 19. Eddy X 
moved 150 Km WSW. 
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Gulf of Mexico 
SST--MONTHLY MEAN ( 0 () 

October 1984 
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Monthly mean sea surface temperature is the 
mean of twice-weekly analyses using ship, 
b,uoy, and sate II ite observations. C.pntour 
I ine interva I is 1.0°C. 
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Month I y mean sea surface tempera.ture 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 ( 0 [) 

October 1984 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
c I i m a t a-! o 9 i c a I m on t h I y me an v a I u e - - s had in 9 
shows where the monthly mean is colder than 
cl imatolo9y. Contour I ine interval is 1.0°C. 
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Monthly anomaly is the difference be-tween 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°[. 

25 

4SN 

40N 

3SN 

30N 

ZSN 



LATENESS OF PUBLICATION 

This publication is late because.we have been experiencing camera and computer 
problems. These problems are being worked on and should be resolved soon. 
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Oeeanagkap~e Manthey Summ~y is published by the National Weather Service and the 
National Environmental Satellite, Data, and Information Service (NESDIS). Oeeana
gkap~e Manthey Summ~y contains sea surface temperature (SST) analyses on both re
gional and ocean basin scales for the Atlantic, Pacific, and Indian Oceans. The 
ocean basin analyses are based on a "blend" of .i.n. .oau and satellite data. An 
ocean basin SST anomaly is derived from the "blended" SST analysis and the National 
Climatic Center (NCC) Climatology.! (See page·l2 for details.) The regional SST 
analyses are based upon a combination of ~n .oau and satellite data measurements. 
The regional SST anomalies use the Robinson-Bauer Climatology.2 Oeeanagkap~e 'Month
ly Summ~y also contains Alaskan sea ice information and ocean feature information 
for contiguous U.S. ocean regions. 

Oeeanagkap~e Monthly Summ~y welcomes articles containing information of interest 
to Oeeanagkap~e 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 Oeeana
gkap~e Monthly Summ~y. Contributions can be published as quickly as the next 
monthly issue. 

If you are interested in rece1v1ng Oeeanogkap~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 TeehMeal RepaJt:t NWS 31. 

2Robinson, 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 Re&. Pub. 78. 
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Editor: Ann Bell 
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Washington, DC 20233 
(Telephone: (301) 763-8133) 
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OceaNotes 

COMMENTS NEEDED FOR WEST COAST OCEAN FEATURE PAGE 

The marine community's comments and suggestions are urgently needed to improve 
the West Coast data you are now receiving on page 15 of the Oeeanognaphie 
Monthly Swmmany. We need to know what format would be most valuable to 
you. Please indicate which type of information you would prefer to see 
on the West Coast Ocean Features page (check one): 

Purely narrative - A worded summary for the north and south halves 
of the U.S. West Coast, documenting trends, anomalies, unusual features 
and causitive factors. 

Narrative and statistics - Shorter worded summaries, accompanied by 
tables summarizing key statistical parameters at specific stations. 

Narrative plus graphical depiction - Shorter worded 
by some form of graphical ocean features depiction. 
desired form of graphic: 

summaries, accompanied 
Please specify 

Your ideas - Indicate any other ways you would prefer to display the 
data. 

Please send your comments immediately to the Editor. 
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Western Pacific Ocean 
SST--MONTHLY MEAN (°C) 
SHIP, BUOY, and SATELLITE 
DATA 
NOVEMBER 1984 
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Monthly mean sea surface temperature is the mean 
of -in ~-Uu and satellite data within t.wo-degree 
quadrangles. Contour line interval is l.0°C. 
The stippling indicates where the analysis was 
fixed by the -in ~Ltu data; contours are not 
shown in areas without data. 
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Eastern Pacific Ocean 
SST--MONTHLY MEAN (°C) 
SHIP, BUOY, and SATELLITE 
DATA 
NOVEMBER 1984 
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Monthly mean sea surface temperature is the mean 
of ~n ~~u and satellite data within two-degree 
quadrangles. Contour line interval is 1.0°C. 
The stippling indicates where the analysis was 
fixed by the ~n ~~u data; contours are not 
shown in areas without data. 
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Western Pacific Ocean 
SST--MONTHLY ANOMALY (°C) 
SHIP, BUOY, and SATELLITE 
DATA 
NOVEMBER 1984 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value. Contour line 
interval is 0.5°C. The stippling indicates 
where the ana 1 ys is was fixed by the .{.n <1-i..tu. data; 
contours are not shown in areas without monthly 
or climatological data. 
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Eastern Pacific Ocean 
SST--MONTHLY ANOMALY (°C) 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value. Contour line 
interval is 0.5°. The stippling indicates 
where the analysis was fixed by the .bt -6-i.tu. data; 
contours are not shown in areas without monthly 
or climatological data. 
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Atlantic Ocean 
SST--MONTHLY MEAN (°C) 
SHIP, BUOY, and SATELLITE 
DATA 
NOVEMBER 1984 
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Monthly mean sea surface temperature is the mean 
of~ ~~u and satellite data within two-degree 
quadrangles. Countour line interval is 1.0°C. 
The stippling indicates where the analysis was 
fixed by the ~ ~~ data; contours are not 
shown in areas without data. 
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Indian Ocean 
SST--MONTHLY MEAN (°C) 
SHIP, BUOY, and SATELLITE 
DATA 
NOVEMBER 1984 
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Monthly mean sea surface temperature is the mean 
of in bitu and satellite data within two-degree 
quadrangles. Contour line interval is 1.0°C. 
The stippling indicates where the analysis was 
fixed by the in bitu data; contours are not shown 
in area without data. 
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Atlantic Ocean 
SST--MONTHLY ANOMALY (°C) 
SHIP, BUOY, ~nd SATELLITE 
DATA 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value. Contour line 
interval is 0.5°C. The stippling indicates 
where the analysis was fixed by the ~n ~~u 
data; contours are not shown in areas without 
monthly or climatological data. 
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SST--MONTHLY ANOMALY (°C) 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value. Contour line 
interval is 0.5°C. The stippling indicates 
where the analysis was fixed by the ~~ ~~u 
data; contours are not shown in areas without 
monthly or climatological data. 
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NEW GLOBAL SEA SURFACE TEMPERATURE MONTHLY MEAN ANALYSIS 

Highlights 

o New global analysis using both ~n ~~u and satellite data 
o Indian Ocean analysis included 
o Global analysis extended further south 

Beginning in February 1983 a global SST analysis was presented using ~n ~~u 
(ship and buoy} data and a non-linear spatial filter (see.Reynolds and Gemmill, 
1984). Because the coverage from satellites is superior to the.~n ~~u coverage, 
an analysis derived from satellite observations only was added in April 1983. The 
two types of data were not combined because of significant differences between 
the ~n ~~u observations and the satellite retrievals. In the July 1984 Oceana
g~phic Manthtq Summ~q. the satellite field showed a negative bias relative to 
the ~n ~~u field in the tropics and a positive bias in mid-latitude. Strong 
(1983) reported that satellite retrievals were cooler than ~n ~~u observations 
because of aerosols injected into the atmosphere by the eruption of El Chichon in 
March-April 1982. Comparisons of the two analyses over the last 30 months show 
that although the satellite anomalies tend to be more negative than ~n ~~ 
anomalies, the differences are ncit independent of time .2!. location. 

A "blended" SST analysis has been developed using ~ ~~u data to define 
"benchmark" temperature values in regions of frequent observations and satellite 
data to define the "shape" of the field between these points. The blended field 
is found by solving Poisson's equation, vZT = F, where T is the blended SST field 
and F is a forcing function given by the Laplacian of the satellite SST analysis, 
(v2S); ~n ~~u data are used as internal boundary values at points of frequent 
observations. At the poleward boundaries, T is set to the ~n ~~u (preferred) or 
the satellite analysis. The resulting anomaly and mean fields are shown on pages 
4-11 where the stippling indicates regions where the SST field was fixed by the ~n 
~~u data. The use of the satellite data has allowed the analysis to be extended 
further south, but necessitated a change in the map projection. Studies with this 
new analysis suggest that the blended analysis is an improvement over the fields 
obtained from ~n ~~u data only or the satellite data only. Since the satellite 
data affect the field in the interior via the Laplacian, biases or trends in the 
satellite data can only influence the final solution through the high latitude 
boundary conditions. In the example above, satellite biases would impact the 
blended result only south of 40°S, except in the eastern South Pacific where the 
~n ~~u fields is almost undefined. 

These results suggest that the blended method may be a useful way to utilize both 
~n ~~u and satellite data. Each monthly blended field will be monitored carefully 
using individual ~n ~~u and satellite analyses as diagnostic tools. In future 
months the blended method may be modified to reflect changes in either the ~n ~~u 
observations or the satellite retrievals. 

Reynolds, R. W. and W. H. Gemmill, 1984: An objective global monthly mean sea 
surface temperature analysis. Tropical Ocean-Atmosphere Newsletter, No. 23, 
4-5. 

Strong, A. E., 1983: Satellite derived sea surface temperature errors due to the 
El Chichon aerosol cloud. Tropical Ocean-Atmosphere Newsletter, No. 18, 14-15. 
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SATELLITE IMAGE OF THE MONTH 

GULF STREAM CURRENT 

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

The Gulf Stream current is present in this NOAA-6 infrared satellite image 
taken November 27, 1984. This relatively warm western boundary current 
appears as dark gray shades, while the cool Shelf and Slope Waters on the 
shoreward side appear as light gray shades. The distinct boundary between 
the Shelf and Slope Waters - the shelf/slope front - is indicated by the 
shorter arrows. This boundary is a prime location for fishing because of 
the prevalence of nutrients. To the south of the Gulf Stream, the Sargasso 
Sea is fairly uniform in temperature, appearing as an intermediate gray. 
The meandering behavior of the Gulf Stream has been well documented by a 
variety of research methods, including ln ~ltu data sets as well as satellite 
infrared imagery. The large meander south of Nova Scotia resulted from 
interaction with a warm eddy. Dramatic changes in the Gulf Stream paths 
have been associated with eddy development or interactions with eddies as 
the eddies propagate to the southwest. Note the presence of small scale 
cloud formations along portions of the Stream south of Cape Cod. Researchers 
are investigating the role of the Gulf Stream in cases of air-sea interactions 
as illustrated here. 

-~-. 

Nova Scotia 
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180" ' 170"W 160"W 150"W 

<-
\ ' \ 

v 
/ '· 

"/ 
/ 

'\ 

Charles E. Gross ~-

I ., 
I 

65"N~·~i~~~b~~ 

Navy-NOAA Joint Ice Center " 
'\~Nat. Meteorological Center, W335 · ~;O·~ 

Washington, DC 20233 / 

;o1/763-\5972 . ~ 7><~--:"-
- ' ; ~/ •," 

- .:·.:·~·"..,..p-: '' <,L '· • 
\ ~-~~ ·"'."~~~ / . 
\ ~·· . . 

\ 

\ 

~' ,,_.· 
\ .. · 

_\_ -
L-- . -----\ 

.. \ ,· 

1'. ;_I 
•" 

' \ 

i --- j_- -- - -- ___ .,.-·-· 

t • Total i'c concentutlo<! In the "u in 
tentl>~. 

C.o,Cb.Cc • Con<;entrui<>n of thlc~ .. c (c.J, 2nd 
, thick"' I (Cb), •nd ]cd thickut (Ccl 

''" ·s •• sb,Sc • St•ge of devclop...,nt of thickut (Sal, 
2nd thld<cSt (Sb), .ond )rd thlckut 
IS,l Ice. 

·C • Corlccntratlon of lu within aru(sl of 
strips and puchu. 

STAGE(S) Of D£VHOI'II£NT (TKLCAAESS) 

1 • Hew Ice (0·10 ao) 
1 • Young 1.:.. (I0-)0 cool 
6 • First yen {30·200 ''") 
7 • First yur thin (30-70 c10) 

1, • Flnt year""'"'"'" (70-UO '"'' 
-.. • First year thick (120·200 c,.) 
7. "Old Icc (survived at lent O"e s,_r•s ...,,t)_ 
UNIPLES 

~ Theoretic:~~! thickness of this 
I~ .nason.'s arowth (em). 

-

Fast lee. Sea ice which forms 
and remains last along the 
coast. 

-- lee boundary visually or 
sate11Ue observed. 

- - - - Ice boundary estimated. 

NOVEMBER 1984 

The monthly mean sea level pressure circulation depicts a 989 
mb low centered in the western Bering Sea near 55°N 170°E and 
a 1027 mb high near 81 °N 170°W. Mean monthly surface _geo
strophic winds are easterly throughout the Chukchi an~ Bering 
Seas. During the first half of the month, intense low pressure 
systems centered in the western Bering Sea produced strong south
easterly winds and retarded ice expansion in the western Chukchi 
Sea. In the latter half of the month a more normal northeasterly 
wind pattern was established. This pattern combined with below 
normal air temperatures recorded at Barrow (71°N 157°W) produced 
rapid ice expansion in the Chukchi Sea extending through the 
Bering Strait by November 26. Below normal air temperatures were 
also recorded at Nome (65°N 165°W). The current ice edge position 
in the eastern Bering Sea extending from Norton Sound south 
along the Alaskan coast is near the. climatological median. To 
the west the ice edge ranges from near minimum between 166°W and 
172°W to near median in the northwestern Bering Sea along the· 
Soviet coast. 
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WEST COAST OCEAN FEATURES NOVEMBER 19B4 

MQHJH! I ssr SlaT! ST!CS FOR Sf' FC!fQ 'jJ&T!QHS 
'2C!E!C IQRJliWfST 

Autumn cooling and the passage of numerous weather 
frontal systems characterized the Pacific Northwest 
coastal ocean region. SSTs decreased steadily 
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Loeetlon 1Ae11n Stanal!f"O Maximum folln!111tm Cht~nge FrQ'II at offshore buoy locations, averaging about 2°C 
less than for October. Coastal stations, however, 
while showing an overall mean SST decrease, 
exhibited pronounced fluctuations. These 
fluctuations appeared unrelated spatially along 
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the coast, and can likely be attributed to vari
ations in cold freshwater runoff and the differ
ential effects of transport and mixing of surface 
water during the passage of weather systems. 
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Negative SST anomalies exhibited a significant 
westward strengthening toward offshore areas. 
The coolest anomaly area, with SSTs as much as 
2.5°C below normal, was centered near 49°N 133°W. 
Persistent cloud cover for most of the month 
limited the use of satellite imagery in observ-
ing ocean features. 
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Average mean SSTs of 17.4°C over the South Panel during the 
month were near the normal of 17.3°C even though there were 
areas both above and below the climatological normals. Cool 
anomalies of 0.8°C and 0.5 -1.1°C were in the extreme northwest 
corner of the analysis and near-shore extending from San Francisco 
Bay south to the Santa Barbara Channel, respectively. All other 
locations were from 0.1 to O.B°C above normal. The warm anomaly 
that has persisted for many months in the Los Angeles Bight and 
San Diego areas has virtually disappeared. When compared to 
November, all areas cooled at least 0.6°C, Areas of maximum 
cooling of 2.2°C were again in the extreme northwest corner of 
tne chart and cooling of 2.0-2.3°C from Pt. Conception to 
northern Baja. U~welling was not analyzed along coastal California 
during November, but some minor activity was observed by satellite 
in northern Baja, California. 
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Monthly mean sea surface temperature is the 
mean of twice-weekly analyses using ship, 
buoy and sate[! te observations. Contour 
line interval is 1.0°C. 
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November 1884 

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 
c I i mat o I o g y·. Contour I i n e i n t e r v a I i s I . 0 • C. 

17 

SON 

55N 

50N 

45N 

40N 

35N 

30N 

25N 

20N 



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 

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

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

NOVEMBER 1984 

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 
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Due to seasonal heating, the Loop Current in the Gulf of Mexico had not 
been observed since June. Due to seasonal cooling, the Loop Current was 
clearly observed again on November 5. 
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Key for Submarine Canyons: 

C - Corsair Canyon 
- Lydonia Canyon 

- Atlantis Canyon 
- Block Canyon 
- Hudson Canyon 
- Wilmington Canyon 
- Baltimore Canyon 

26-30 

sow 75W 70W 65W sow 55W 

One anticyclonic eddy was absorbed during the month. Eddy 56 translated 
35 Km NW when it was last detected on November 1. Eddy 56 is suspected to 
have been absorbed by the Gulf Stream near 41°N 61°W on November 11. Eddy 
55 translated 185 Km SW and apparently is interacting with the Gulf Stream 
near 39°30°N 64°30°W. Eddy 53 traveled 120 Km SSE. Eddy 54 moved 75 Km S. 
Eddy 59 traveled 185 Km SW. 

Cyclonic eddy X translated 75 Km S when it was last detected on November 
15. 
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Monthly mean sea surface temperature is the 
mean of twice-weekly analyses using ship, 
buoy, and sate I lite observations. Contour 
lfne interval is 1.0°C, 
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NW Atlantic Ocean 
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Monthly mean sea surface temperature is the 
mean of twice-weekly analyses using ship, 
buoy, and sate\\ ite observations. Contour 
line interval s 1.o·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 line interval is I.O'C. 
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SST--MONTHLY ANOMALY ('Cl 
November 1984 
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Monthly a~omaly is the difference between the 
monthly mean sea surface temperature and the 
climatological mo~thly mea~ value-- shading 
shows where the monthly mean is colder than 
climatology. Contour I ine i~terval is I.O'C. 
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Oceanogkaphic Monthly Summa4y is published by the National Weather Service and the 
National Environmental Satellite, Data, and Information Service (NESDIS). Oceano
gkaphic Monthly Summa4y contains sea surface temperature (SST) analyses on both re
gional and ocean basin scales for the Atlantic, Pacific, and Indian Oceans. The 
ocean basin analyses are based on a "blend" of . .i.n .6Uu and satellite data. An 
ocean basin SST anomaly is derived from the "blended" SST analysis and the National 
Climatic Center (NCC) Climatology. I (See page-1~ for details.) The regional SST 
analyses are based upon a combination of ~n .6Uu and satellite data measurements. 
The regional SST anomalies use the Robinson-Bauer Climatology.2 Oceanogkaphic Month
ly Summa4y also contains Alaskan sea ice information and ocean feature information 
for contiguous U.S. ocean regions. 

Oceanogkaphic Monthly Summa4y welcomes articles containing information of interest 
to Oceanogkaphic Monthly 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 Oce~no
gkaphic Monthly Summa4y. Contributions can be published as quickly as the next 
monthly issue. 

If you are interested in receiving Oceanogkaphic Monthly SUmma4y regularly, please 
refer to the back cover for subscription information. 

!Reynolds, R.W., 1982. A Monthly Averaged Climatology of Sea Surface Temperatures; 
NOAA TechMc.a..e. RepoM: NWS 31. 

2Robinson, M.K., 1976. Atlas of North Pacific Ocean Monthly Mean Temperatures and 
Mean Salinities of the Surface Layer; N~vOceano 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; 
N~vOceano Ren. Pub. 18. 
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O::ed'lotes 
ANTICYCLONIC EDDY CENSUS--1984 

Plots show tracks of individual anticyclonic Gulf Stream eddies, from their 
formation (some prior to 1984) to their absorption or until their end-of-1984 
position. Eddies 31 and 33-38 were absorbed before 1984. Dots shown between 
formation and absorption dates or end-of-1984 positions represent intervening 
end-of-month positions. Maximum and minimum duration of the anticyclonic 
eddies were I!Ymonths and.1 month, respectively. The mean duratioo was 
4 months. Maximum and minimum average speeds were 6 km/day and·2 km/day, 
respectively. The mean speed was 4 km/day. The eddies generally translated 
westerly and southwesterly, Eddy data are from the Oceanographic Monthly 
Summary. 
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Monthly mean sea surface temperature is the mean 
of .{.n ¢-U;u and satellite data within t.wo-degree 
quadrangles. Contour line interval is l.O~C. 
The stippling indicates where the analysis was 
fixed by the .{.n ¢.{.tu data; contours are not 
shown in areas without data. 
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Monthly mean sea surface temperature is the mean 
of ~n ~~u and satellite data within two-degree 
quadrangles. Contour line interval is 1.0°C. 
The stippling indicates where the analysis was 
fixed by the ~n ~~ data; contours are not 
shown in areas without data. 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value. Contour line 
interval is 0.5°C. The stippling indicates 
where the analysis was fixed by the ~ ~~u data; 
contours are not shown in areas without monthly 
or climatological data. 
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Eastern Pacific Ocean 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value. Contour line 
interval is 0.5°. The stippling indicates 
where the analysis was fixed by the ~ 4itu data; 
contours are not shown in areas without monthly 
or climatological data. 
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Monthly mean sea surface temperature is the mean 
of ~n ~~u and satellite data within two-degree 
quadrangles. Countour line interval is 1.0°C. 
The stippling indicates where the analysis was 
fixed by the ~n ~~data; contours are not 
shown in areas without data. 
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Indian Ocean 
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Monthly mean sea surface temperature is the mean 
of .i.n 1>-Uu. and satellite data within two-degree 
quadrangles. Contour line interval is 1.0°C. 
The stippling indicates where the analysis was 
fixed by the .i.n 1>-Uu. data; contours are not shown 
in area without data. 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value. Contour line 
interval is D.5°C. The stippling indicates 
where the analysis was fixed by the ~n 4~u 
data; contours are not shown in areas without 
monthly or climatological data. 
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Indian Ocean 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
climatological monthly mean value. Contour line 
interval is 0.5°C. The stippling indicates 
where the analysis was fixed by the ~n ~~u 
data; contours are not shown in areas without 
monthly or climatological data. 
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NEW GLOBAL SEA SURFACE TEMPERATURE MONTHLY MEAN ANALYSIS 

Highlights 

o New global analysis using both ~n ~~u and satellite data 
o Indian Ocean analysis included 
o Global analysis extended further south 

Beginning in February 1983 a global SST analysis was presented using ~n ~~u 
(ship and buoy) data and a non-linear spatial filter (see Reynolds.and Gemmill, 
1984). Because the coverage from satellites is superior to the ~ ~~u coverage, 
an analysis derived from satellite observations only was added in April 1983. The 
two types of data were not combined because of significant differences between 
the~ ~~u observations and the satellite retrievals. In the July 1984 Oceano
gkaphic Monthtq Summanq, the satellite field showed a negative bias relative to 
the ~n ~~u field in the tropics and a positive bias in mid-latitude. Strong 
(1983) reported that satellite retrievals were cooler than ~n ~~observations 
because of aerosols injected into the atmosphere by the eruption of El Chichon in 
March-April 1982. Comparisons of the two analyses over the last 30 months show 
that although the satellite anomalies ,tend to be more negative than ~n ~~ 
anomalies, the differences are not independent of time E.!. location. 

A "blended" SST analysis has been developed using ~ ~~u data to define 
"benchmark" temperature values in regions of frequent observations and satellite 
data to define the "shape" of the field between these points. The blended field 
is found by solving Poisson's equation, v2T = F, where T is the blended SST field 
and F is a forcing function given by the Laplacian of the satellite SST analysis, 
(v2S); ~ ~~u data are used as internal boundary values at points of frequent 
observations. At the poleward boundaries, T is set to the ~ ~~u (preferred) or 
the satellite analysis. The resulting anomaly and mean fields are shown on pages 
4-11 where the stippling indicates regions where the SST field was fixed by the ~n 
~~u data. The use of the satellite data has allowed the analysis to be extended 
further south, but necessitated a change in the map projection. Studies with this 
new analysis suggest that the blended analysis is an improvement over the fields 
obtained from ~n ~~u data only or the satellite data only. Since the satellite 
data affect the field in the interior via the Laplacian, biases or trends in the 
satellite data can only influence the final solution through the high latitude 
boundary conditions. In the example above, satellite biases would impact the 
blended result only south of 40°S, except in the eastern South Pacific where the 
~n 4~ fields is almost undefined. · 

These results suggest that the blended method may be a useful way to utilize both 
~n ~~u and satellite data .. Each monthly blended field will be monitored carefully 
using individual ~n ~~and satellite analyses as diagnostic tools. In future 
months the blended method may be modified to reflect changes in either the ~n ~~ 
observations or the satellite retrievals. 

Reynolds, R. W. and W. H. Gemmill, 
surface temperature analysis. 
4-5. 

1984: An objective global monthly mean sea 
Tropical Ocean-Atmosphere Newsletter, No. 23, 

Strong, A. E., 1983: Satellite derived sea surface temperature errors due to the 
El Chichon aerosol cloud. Tropical Ocean-Atmosphere Newsletter, No. 18, 14-15. 
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>ATELLITE IMAGE OF THE MONTH 

BAFFIN BAY/DAVIS STRAITS ICE FIELD 

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

This NOAA-6 infrared satellite image of ice in the southern portion of Baffin 
Bay and in northern Davis Strait was taken December 21, 1984. Except for 
ice along the western Greenland coast, the ice field is a combination of 
first year medium (70-120 em thick), first year thin (30-70 em), young ice 
{10-30 em) and new ice (0-10 em). First year medium ice is by far the dominant 
ice thickness within the ice field. Along the western Greenland coast to 
approximately 70°N, young and new ice forms and is normally pushed off the 
coast by a combination of easterly flow and counterclockwise surface water 
circulation. Current flow along Greenland is northward, while flow along 
Baffin Island is toward the south. Therefore, the eastern Bay may remain 
relatively ice-free well into the winter ice season, while the northern 
and western sections retain thick ice concentrations. Ice conditions are 
affected by the presence of icebergs, which form from the glacial ice field 
along the western Greenland coast. Icebergs separate from the coast and 
become integrated into the surface water circulation, eventually flowing 
into the north Atlantic by way of the Labrador coast. Ice conditions on 
this date are near normal. 

BAFFIN 
IS. 

GREENLAND 
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BERING SEA I NORTH SLOPE ICE ANALYSIS 

\ ., 
\ 

I 

C·• Total Ice concen~~aticn In the are, in., DECEMBER 1984 
tenths. 

'Ca,Cb,Ce • Concentration of thfckeH (Cal• 2nd 
thickest (Cb), and 3rd tl>i~kest (tel 

'" Sa,Sb,Sc • Stage of development of thickest {Sal, 
2nd thlckeu (Sb), Md )rd thlc~ut 
{Scl Ice. . 

·C • Concentration of left within area{s) of 
strips and patches, 

STAC£(S) OF DEVELOPHE~T (THICKNESS) 

1 " New Ice (0-10 em) 
3 • Young ice (10-30 em) 
6 • First year (30-ZOO em) 
7 • Flnt year thin (30-70 em) , 

1 ... rlrst year medium (70-120 em) / 
~-'" Fint year thick {120-200 em) } 
1. • Old Ice (survived at lent one •urm>er'• moltl,: 

'"'""' Q., 

'51 0 

1
12S J Theoretical thickness of this 

season's Srowth (cin). 

-

Fast Ice. Sea Ice which lorms 
and remains last along the 

. The monthly mean sea level pressure circulation depicts a 998 mb 
low centered in the western Bering Sea near 57°N 170°E. Southeasterly 
mean surface geostrophic winds in the northern Bering Sea are 
observed in the monthly mean. Weekly mean sea level pressure 
charts depict a succession of low pressure systems transiting 
the Bering Sea from southwest to northeast tracking north of 
the Aleutian Islands and crossing the Alaskan coast near Norton 
Sound. This series of lows disrupted the normal northeasterly 
windflow pattern and are responsible for above normal air temperatures 
and southwesterly on-pack winds in the Bering Sea. Above normal 
monthly mean surface air temperatures are observed at Nome 
(65°N 165°W) and King Salmon (59°N 156°W). Theoretical ice 
thickness at Nome is at the climatological minimum and between 
normal and minimum at Bukhta Provideniya, USSR (64°N 173°W). 
The current ice edge position is near the climatological minimum 

__ "'"""'''~'''"'"'" in most of the Bering Sea and at a new minimum near 168°W and 
satellite observed. . 17 g 0 W. 
coast. 

~~~~-~-~-~"~'b~o~oo~d·~~~"~tim~'~"~'·------J 
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The rate of seasonal cooling diminished during 
December in the offshore ocean waters of 
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the Pacific Northwest. Meanwhile, coastal 
SSTs exhibited little change during the first 
three weeks of the month, then cooled during 
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(less than 1°C) south of the Columbia River, 
but was more significant (1.5-2.0°C) north 
of the Columbia River, where cold northerly 
winds prevailed during the last few days 
of the month. The Davidson Current, which 
flows northward along the coast in winter, · 
was evident in several satellite images that 
showed cold Co.lumbia River runoff flowing 
northward along the Washington coast. SSTs 
in this cold band reached as low as 8°C 
near the end of the month. In -offshore·· waters, 
negative SST anomalies as high as -2°C continued 
west of 130°W. Winds were lighter than normal, 
and weather systems were relatively weak 
during.December. 
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North Panel 
Kent Short 
NOAA/Northwest Regional Ocean 

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

South Panel 
Ernest Oaghir 
NOAA/NWS 
Satellite Field Service Station 
660 Price Avenue 
Redwood City, CA 94063 
(415) 364-2422 
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The seasonal cooling of waters off the California coast was 
evident in all areas during December. Average mean SSTs 
over the South Panel were normal (15.9°C) for the first 
time in many months. SSTs in the nearshore and offshore 
waters decreased between 1.0° and 2.2°C when compared to 
November. The two areas of maximum cooling were centered, 
at 39°N 131°W and 32°30N 118°W. Minimum cooling occurred 
alongshore from Pt. Arena to Pt. Conception. The northwest 
and southeast corners of the chart were below normal by 
about 0.6°C, while the northeast and southwest corners of 
the chart were above normal by about 0.7°C. A storm system 
around the middle of the month brought an outbreak of cold 
air into California; the result was a mean decrease of 0.5°C 
between the analysis prepared on December 14 and 18. After 
December 18, SSTs decreased more gradually. 
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Monthly mean sea surface temperature is the 
mean of twice-weekly analyses using ship, 
buoy and sate I lite observations. Contour 
line interval is 1,0°C, 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
c I i mato I ogical month I y mean value shading 
shows where the monthly mean is colder than 
climatology. Contour line interval is I.O"C. 
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The end of this month's positions of the 
Gulf Stream System and its associated 
eddies are sho.wn 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 

Ann Bell 
NOAA, NWS 

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 

30N 

National Meteorological Cen. 
Washington, DC 20233 

""'" 200m--·--'l 

( 301) 763-8133 

Jeni ter Clark 
NOAA, NWS 
Washington, DC 20233 
(301) 763-8239 

DECEMBER 1984 
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The amplitude of the Loop Current at the end-of-December shows a slight 
decrease compared to the end-of-November position. 
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Key for Submarine Canyons: 
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· Corsair Canyon 
- Lydonia Canyon 
- HydrographerCanyon · · · · · ·. · .. : : .. :. 
• Atlantis Canyon · : · ... :· : .... ·:·: : . · :_ 
- Block Canyon · · ·.: . /J.';f;.· :::1"'-
. Hudson Canyon 
· Wilmington Canyon 
• Baltimore Canyon 

Q. 
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7SW 70W SSW sow ssw 

One anticyclonic eddy formed and one anticyclonic eddy apparently was absorbed 
during the month. Eddy 60 apparently formed from the Gulf Stream near 40°N 
55°30W on December 17. Eddy 54 was not observed during the month. Eddy 
54 is suspected to have been absorbed by a Gulf Stream meander near 42°N 
57°30W on December 11. Eddy 55 moved 55 Km SW. Eddy 53 translated 165 Km 
NW. Eddy 59 traveled 150 Km E. 

One cyclonic eddy formed during December. Eddy A apparently pinched off 
from the Gulf Stream near 38°30N 62°30W on December 17. Eddy X was not 
observed during the month.· 

19 

4SN 

40N 

3SN 

30N 

2SN 



't 
~ ,_...,.f'-;"-.,. ~ r-..J 

\ 

24. 

\DOW 

Mexico 
THLY MEAN ( °Cl 

1984 

ssw 

20 

~ 

1-

~ 

f 
i 

{ 

_j 

l 
I 

' L-

EAST COAST 
MONTHLY 

I 
I 

\ 
I 
( 

-\.o_ 

SST
MEAN 

35N 

30N 

25N 

20N 

26.G 2G. .s 26.7 26.7 
\5N 

sow ssw sow 

Monthly mean sea surface temperature is the 
mean of twice-weekly analyses using ship. 
buoy, and sate\ lite observations. Contour 
line interval is 1.0°C. 
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Monthly mean sea surface temperature is the 
mean of twice-weekly analyses using ship, 
buoy, and sate! lite observations. Contour 
line interval is 1.0°C, 
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Monthly anomaly is the difference between the 
monthly mean sea surface temperature and the 
c I i mat o I o g i c a I month I y me an v a I u e -- s h ·ad i n g 
shows where. the monthly mean Js colder than 
climatology. Contour line interval is l.o•c. 
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NW Atlantic Ocean 
SST--MONTHLY ANOMALY [•CJ 
December 1984 

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 colder than 
climatology. Contour l'1ne interval is l.o•c. 
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