
Remote Sensing Note 

NORDAINOAA Team Studies Oil Spills in 
Arabian Gulf 

T HE EFFORTS of a four-man federal research team, Spills present special problems to these countries 
which recently studied water circulation in the surrounding the Arabian Gulf. In addition to the 

Persian Gulf as part of a project to help forecast oil usual toxic effects on marine life (there are extensive 
spill movements, were both enhanced and hindered shrimp and other fisheries) and shore damage, oil 
by the fact that the area is currently enbroiled in an threatens several desalination plants and, therefore, 
intense regional war. the fresh water supply of the area. 

The members of the team were Bob Pickett and In order to monitor oil coming into its waters, 
Bob Arnone of the Naval Ocean Research and De- Saudi Arabia purchased a number of drifting data 
velopment Activity (NORDA), R. M. Partridge of the buoys. Seven of these air-deployable buoys (manu- 
National Oceanic and Atmospheric Administration factured by Polar Research Laboratories of Santa 
(NOAA) Data Buoy Center, and J. A. Galt of NOAA'S Barbara, California and by Hermes Electronics, 
National Ocean Service. Ltd. of Canada) were launched in the Gulf in May 

During the summer of 1983, seven satellite- and June of 1983. Their month-long paths were then 
tracked drifting buoys were launched in the Gulf to compared to historical data and a hydrodynamic 
record movement data. After collecting data for a model, and the results suggest that the paths of oil 
month, the paths of the buoys were compared with spills can be predicted in the Gulf. 
historical data, a hydrodynamic model, and satellite In the region the drifters were deployed, histor- 
imagery, revealing a generally counterclockwises ical data, model results, and the drifter tracks agree: 
mean circulation, with observed speeds of around the mean current was to the south. In the northeast 
20 centimetres per second. end of the Gulf, however, there is some disagree- 

Because about half the world's oil supply is ment. The southeastbound nearshore current fore- 
pumped and shipped through the Persian Gulf (also cast by the model was not observed and, hence, is 
known as the Arabian Gulf), oil spills and leaks have not shown in the historical data. But logically, cur- 
long been a problem. Between 1965 and 1976, for rents in that shallow region should respond to the 
example, Kuwait recorded more than 100 spills. Re- northwest wind and move toward the southeast 
cently, the Iraq-Iran War added to the problem. In down the coast. 
March of 1983, Iraq destroyed an Iranian oil rig in To resolve the disagreement in the northern Gulf 
the north end of the Gulf, and a few weeks later circulation, satellite pictures from March 1983 were 
more rigs in this area were destroyed. The initial reviewed (Figure 2). The NOAA-7 visible and in- 
amounts of oil entering the Gulf from these attacks frared bands show dark, warm streaks heading 
were estimated at 2,000 barrels a day, but may have southeast from the damaged rigs. If these streaks 
reached 18,000 barrels a day as damaged rigs melted were oil, then these pictures would confirm the 
down and the oil-consuming fires went out. model circulation. However, the burning rigs also 

Most of this oil is trapped in the Gulf, which created lots of smoke which would blow southeast 
covers 240,000 km2 and extends 800 km southeast with the prevailing winds. Owing to the problem of 
from the Shatt a1 Arab River inflow to the Mu- separating oil and smoke, these pictures could not 
sandam Peninsula. At the southeast end, the Gulf definitely confirm the model circulation. 
ends in the Strait of Hormuz, which opens into the The overall tendency toward counterclockwise 
Gulf of Oman and then into the Arabian Sea. The circulation in the Gulf, evident in both the historical 
width varies from 80 to 300 krn. The mean depth is and model current patterns, results partially from 
40 m, and depth increases more rapidly off the the interaction of the northwest wind and the asy- 
mountainous northeast shore than off the flat south- metric bathymetry. The shallow regions on the 
west shore (Figure 1). southwestern side of the Gulf are more susceptible 

The oil ends up on the beaches of one of the six to these winds, and currents there tend to spin up 
countries that border the Gulf. (Iran occupies the faster and stronger than those off the opposite coast. 
entire northeastern shore; Iraq has a 60-km frontage A water particle following the observed current 
at the northern end; the southwest (Arabian) side is pattern at the mean speed of 20 cm s-' would re- 
divided among Kuwait, Saudi Arabia, Qatar, and the quire several months to travel the length of the 
United Arab Emirates.) Gulf. During such a trip, tidal and inertial currents 
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Frc. 1. Desalination plants, bathymetry, and war damaged wells, among the countries 
in the Persian Gulf region. 

Gulf, taken 19 March 1983. 
FIG. 2. NOAA-7 Coastal Zone Color Scanner image of the Persian 
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would produce oscillations along the way (with dis- The NORDNNOAA team members feel that the dis- 
placements of about 10 to 20 krn). For oil spills, these crepancies between the historical and model circu- 
currents would combine with 2 to 4 percent of the lations in the northeastern part of the Gulf need to 
wind. Hence, spills in the northern reaches of the be resolved. This is the area where most oil is being 
Gulf would be carried west and then south by the spilled, but the war rules out direct observations. 
currents. In addition, winds from the northwest It would take a highly sophisticated analysis of the 
would drive the oil straight to the southeast. This satellite pictures to separate smoke from oil and, 
combination will result in oil from the war-damaged thus, resolve the discrepancies in the northern cir- 
rigs beaching well away from the source and far culation of the Arabian Gulf. 
down in the Arabian Gulf. I 
New Sustaining Member 

Kork Systems, Inc. 

6 State Street, Bangor, Maine 04401, (207)945-6353 

K ORK SYSTEMS, INC., founded in 1981, provides a broad spectrum of computer hardware and software 
products and services to photogrammetric, engineering, mapping and resource management firms 

who collect or maintain mapped or geographically oriented information. The company blends professional 
expertise from within the disciplines of photogrammetry, surveying, forestry, engineering, cartography, 
image processing, data base management, computer science and education. 

Kork is foremost a vendor of digital mapping computer software and stereo interactive graphics worksta- 
tions. The software uses standard hardware components from Digital Equipment Corporation, Tektronix, 
CalComp, Hewlett-Packard, Wild, Kern, Zeiss, and Santoni. Kork's THE COMPILER, THE EDITOR, 
THE CARTOGRAPHER, THE MANAGER, and THE TRANSLATOR series of software packages share 
one and the same unified, polygon-based, data structure to interactively collect, edit, display, synthesize, 
merge, overlay, query, plot, translate, and manage both 3-D stereomodel and 2-D mapped data. A special 
effort is made to convert existing manual production facilities into fully automated digital mapping envi- 
ronments. 

Kork develops software in the areas of computer cartography, photogrammetry, digital mapping, geographic 
information management, terrain analysis, and interactive graphics display and editing. 

Kork specializes in transferring already digitized data files containing either graphic or non-graphic records 
to various host systems. Kork's universal translator software currently translates digitally mapped data to 
Intergraph's SIFIASCII, Synercom's customer-defined schemas, Computervision's CADDS4, Tektronix, 
Autotrol, and other more simplified data base structures. The translator accepts generic Kork file structures 
or any ASCII data file having sufficient definition to extract data elements. Lookup tables and translator 
intelligence modules are used to enhance data sets specific to each host system yet allow uniform collection 
techniques from each workstation. 

Key personnel serve as consultants in areas of scientific software development, data base design, and 
technical evaluation of ongoing mapping environments. Many clients use Kork's consulting services to 
evaluate the application of computers within their operational environment. Utility companies and mu- 
nicipalities use Kork to develop digital mapping specifications or validate delivered digital products. 

For further information contact: Terrence J. Keating, 6 State Street, Bangor, Maine 04401. Telephone 
(207)945-6353. 


