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DESCRIPTION OF OCEANOGRAPHIC
ANALYSIS & FORECAST CHARTS
FOR
INTERNATIONAL ICE PATROL
NORTH ATLANTIC AREA

1 April 1967

Por many years the International Ice Patrol operated by the United States Coast
Guard has utilized sea surface temperature and other oceanographic analyses as

an aid in predicting the occurence, drift and deterioration of sea ice and ice-~
bergs in the North Atlantic Ocean. Charts of these parameters have been conatructed
from reports of merchant and other ships and from the cruises of an oceanographic :
vessel aaaigned to the Patrol.

Recently the work of the United States Naval Fleet Numerical Weather Facility (FNNF)
at Monterey, California has been utilized by the International Ice Patrol as a .
further aid in its operation. The FNWF has established a computer network ayatau
which produces various types of analytic and prognostic environmental parameter
products. These products result from a long series of steps commencing with the
collection of raw datda from numerous ships throughout the world., The data received
at Monterey are converted into a form acceptable by the particular computer program '
to which it applies. These computer programs transform the randomly spaced xaw
data array by interpolation into a grid system, so that the product, a computer
ptintout sheet, displays symmetrically spaced information points. The grid of
interest to the International Ice Patrol is "Area B", bounded by latitude lines °
37°N and 68°N and’ longitude 20°w and 65°W. The grid apacing is 40 nautical miles.

The United Statea Coaat Guard Oceanographic Unit which conducta the oceanographic
work of the International Ice Patrol receives by data link several types of com=~ '
puter printouts from FNWF for Area B including Sea Surface Temperature (SST), Ocean
Fronts (GG), Stream Function (CS), Sea Surface Small Scale Anomaly (SD SEA), Total
" Heat Exchange (QN), and Latent and Sensible Heat Exchange (QH). These outputs can
be received as direct computer printouts displaying discrete grid points, however,
since the information is readily acceptable by a digital x~y plotter system, the
output can be converted into a more meaningful chart form delineating contours’

of isolinea. Examples of these charts are shown on the following pages and are
exactly as received on the automatic x-y plotter, except for the addition of a
geographical overlay alignad to the "benchmark" on the center of each chart. -

Inasmuch as the computer programs do not account for the continental boundariea,
the isopleths produced cross coastlines, This does not reflect on the validity of
~ the product in the maritime regioms.

The attachad charts arc_deacribed as follovs:

CHART NO. 1
1, §gg Surface &nalxgia (§§_)
A. Inputa

‘(1). 12 hour previous §ST Analysis

- (2) SST obaervationa over the past 3-1/2 daya including ship sea: injection
. temperaturea, bucket temperatures and bathythermograph temperatures.
- B, Outputa ‘ . -
| (1) .12 hourly sea surface temperature (58T) Analyaia printed in 2 Cc isothermal
* contours with high and lows depicted to the nearest 0. 1°C. . SST is defined
as the average tempaerature of the surface mixed layer at a defined poaition
and time, and may vary from 1 meter to 200 meters.

2. - Ocean Fronta (GG)
j A Inputa

(1) Any acalar fiald produced at FNWF in this caae, the SST field.,,
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Qutput

(1)

Isolines of CGC (second derivative of the temperature distribution) whose
axes of relative maximum may delineate high boundary conditions of strongest
temperature gradient, or warm core of a current. The method and interpre~
tation require refinement; however, in the example, the current boundary
between Labrador Current and North Atlantie¢ Current can be reasonably demon-
strated. Units presented on the contour chart are non-dimensional, since
they merely indicate relative highs and lows. The primary purpose of the
chart is to delineate boundary conditions and warm cores rather than to
assign values to the conditions observed.

Stream Function (CS)

A.

B.

Inputs

(1) Sea Surface Temperature Analysis

(2) Surface wind analysis for the past 24 hours and prognosis for the next
24 hours. '

OQutputs

(1) Current Stream Function Analysis and 24 hour prognosis in cm?/sec. The

00 Stream Functlon drawn on the representative chart is meaningless by
itself, but because of difficulties experienced, the complete chart has

not been produced. Theoretically there would be several Stream Function
contours drawn on each chart, and these would indicate the general direction
and velocity of currents in the area,

Sea Surface Small Scale Anomaly (SD SEA)

A,

Input

(1)

Sea Surface Temperature Field

Output

(1)

Small scale disturbance component of the original field. The small scale.
anamoly contours (drawn in one degree centigrade isothermal lines, i.e.,
01 = 1°C may outline areas of strong current boundary. Ioslated highs
(warm spots) show recent net heat additions or stable meanders, and cold -
spots probably indicate wind mixing and/or upwelling. '

Total Heat Exchange (QN)

Al

Inputs

(1) Sea Sﬁrfaée_femperature Analysis

(2) Air Temperatqre Analysis

(3) Water Vapor Pressure Analysis

(4) lCloud Cover analysis for low, middle and high clouds

s) u, v coﬁponent analyses of 1000-mb geostrophic wind.‘

Oétput

(1) Total Heat Exchange analysis in gm-cal/cm? day contoured;in intervals

where the true value can be obtained by multiplying contour values by
100. A positive sign indicates that the sea gains heat, and a negative
sign that the sea loses heat.

Latent and Sensible Heat Exchange Analysis (QH)

Al

BI

Inputs (same as QN)

Cutput

(1) Latent and Sensible Heat Exchange analysis in gm-cal/cm? day, contoured

as above, however in this case, a positive sign indicates that the sea
loses heat and a negative sign that the sea gains heat.
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ICELAND

.  Chart Neo, 3
' Stream Function_Analysis and 74
hour prognosis in cm“/sec indiecating
general current direction and veloecity.
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Chart No, 5

] Tota& Heat Exchange Analysis in

gm-cal/em®, Multiply conteured values =
by 100 to obtain true values; positive
sign indicatrs sea gains heat, -
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The atrached five figures with zoom analyres 1n NW Atlantic (55T,
GG Thera, curr  Lransp , curv  stream funct  and Lok, heat exch.) are for
possible replacement of the Figures on JONAP Res. Doc.67/40 which Jdid not re-
produce too well
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