
 

Abstract 

NORTH ADRIATIC SEA CRUISE 1982: STD TRIDIMENSIONAL STRUCTURE 

L. Alberotanza, G. Aldighieri and A. Bergamasco 

Istituto per lo Studio della Dinamica delle Grandi Masse-C.N.R. 
1364 San Polo, Venice, Italy 

The procedure used to automatically reconstruct STD structures of the Northern A­

driatic with sea-truth data collected during oceanographic campaigns is illustrated. 

Introduction 

135 

Within the framework of the research program of I.S.D.G.M.-C.N.R., Venice, and in 

collaboration with J.R.C., Ispra, the CZCS data from Nimbus 7 are used in modeling 

circulation patterns of the Northern Adriatic Sea. This poster synthesizes a method­

ology which automatically reproduces marine vertical structures of salinity, temper­

ature and density: the parameters of fluorescence, transmissivity, and underwater 

downwelling and upwelling irradiance, not shown here, are computed in the same way. 

The sea-truth data used were recorded during seasonal oceanographic campaigns carried 

out in 1979 and 1982 and during which the skin layer was continually detected. Dis­

tribution maps of the surface are reproduced from the collected data and used in cal­

ibrating satellite images. Ship and satellite surface maps and vertical physiochemi-

. cal structures are the data used in Northern Adriatic circulation models and accord­

ing to the needs as initial, updated and verification of output data following the 

scheme below: 

NIMBUS 7 SATSLLITE DATA 

Cl.CS IMl;GES 

SEA-TRUTH DATA 

Oceanographic Campaigns 

SURFACE MAPS 
r-------t(Temperature, ChJorophylla, 

Seston, Diffuse Atte'nuation 
Coefficient) 

SURFACE MAPS 

(Salinity, Temperature, Flu 
orescence, Suspended Mat terl 

VERTICAL STRUCTURE 
(Salinity, Temperature,Den­
sity, Fluorescence, Spectra 
metry) · 
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Operation 

From an operational point of view, a simple grid with points every 5 miles is used 

(Fig. 1). At intersecting grid points, continual vertical profiles of STD, fluore­

scence, turbidity and optical measures with an underwater radiometer are made from an 

oceanographic ship. To complete the series of measurements, discrete samples are ta­

ken to measure chlorophyll ~' seston and yellow substance. At each station, STD data 

are collected using an Interocean probe, recorded on magnetic tape and pre-processed 

according to the following scheme: 

Application 

STD PROCESSING 

i-th STATION RAW DATA PLAYBACK 

(station no., coordinates, date and hour) 

/ "" STD DATA PLAYBACK IN DESCENT STD DATA PLAYBACK IN ASCENT 

(salinity, temperature and depth) 

t 
DATA INTERPOLATION IN DESCENT 
REPRESENTING TEMPERATURE AND 
SALINITY AT EVERY 50 cm DEPTH 

~ 

(salinity, temperature and depth) 

t 
IDEM FOR DATA INTERPOLATION IN ASCENT 

/ 
MEAN VALUE OF SALINITY AND TEMPERATURE AT THE SAME NORMALIZED DEPTH 

STD PLOTTING I 
SALINITY AND TEMPERATURE VERTICAL PROFILES j 

WITH RESOLUTION EVERY 50 cm DEPTH 

l 
VERTICAL STRUCTURES OBTAINED FROM ALIGNED 
AND EQUALLY DISTANT N-STATIONS. ISOLINE 
PLOTTER OF TEMPERATURE (T), SALINITY (S) 
AND COMPUTED DENSITY r):: f(T,S) 

Final images give immediate basic information relative to the observation periods 

in which seasonal layers and frontal systems due to river runoff are quite evident 

(Figs. 2 and 3). 

A comparison to verify continually measured surface data necessary to interpret 

remote sensed data, which due to their particular characteristics, are limited to the 

skin surface. 

Input data to update the circulation model and the final output verification (Fig. 

4). 
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Fig. 3. STD plotting. Temperature, salinity and density (computed) vertical structure computer processed. 
a) E-W transect, station 7-11, June 1982 oceanographic cruise 
b) S-N transect, station 5-21, June 1982 oceanographic cruise 
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Fig. 4. North Adriatic Sea. A two-layer baroclinic model during the summer period. 

(a) surface circulation (b) bottom circulation 

(c) surface temperature distribution (d) surface salinity distribution 
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