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	A pre-operational demonstration project is being developed by National Oceanic and Atmospheric Administration (NOAA) 
National Environmental Satellite, Data, and Information Service (NESDIS) in Alaska to test the use of spaceborne 
Synthetic Aperture Radar (SAR) by operational agencies, alone or in synergy with other remote-sensing and in situ 
environmental data, on a near-real-time basis. The project, code named AKDEMO, began in October 1999 and is 
expected to continue through at least two years. Initially, RADARSAT-1 SAR imagery for coastal Alaska, the Bering Sea, 
Chukchi Sea, Beaufort Sea, and the Northern Gulf of Alaska along with a number of SAR-derived products will be 
provided to a select group of operational users in the region. The ultimate objective of this effort is to develop and test 
algorithms and data analysis techniques that will allow all NOAA CoastWatch Regional Sites to make operational use of 
SAR data as part of their normal research, advisory, warning, educational, and regulatory activities. Participation in 
AKDEMO is restricted to a small number of operational users including the NOAA/National Weather Service (NWS) in the 
Alaska Region, the USCG17th District Office, Juneau, Alaska, and the Alaska Department of Fish and Game (ADF&G), in 

The demonstration system provides initially three main products: (1) SAR imagery, (2) ocean surface winds from SAR, 
and (3) ocean vessel positions from SAR. Ancillary products are also provided to complement the analysis of SAR 
imagery and derived products. These include additional satellite observations as well as surface and model environmental 
data. The primary source of SAR data is the Canadian RADARSAT-1 satellite carrying a C-band (5.3 GHz, 5.6 cm) SAR 
with HH polarization. The most common data modes to be used are ScanSAR Wide B (500 km swath and 100-200 m 
resolution) and Standard (100 km swath and 25 m resolution). NESDIS and the National Ice Center (NIC) have developed 
a near real-time data distribution system for obtaining SAR imagery from the Alaska SAR Facility (ASF), Gatineau, 
Tromsø, and West Freugh acquisition stations through the NESDIS Satellite Active Archive (SAA) in Suitland, MD. This 
system is being used for obtaining (1) normal operational data for the NIC and CoastWatch, (2) emergency imagery in 
response to coastal hazards, and (3) pre-operational data for near real-time applications demonstrations such as 

All SAA SAR imagery available over the AKDEMO region is ingested in near real-time and catalogued in a project database for subsequent query and 
use by the end users. AKDEMO imagery, products, and ancillary data are made available to the users through a combination of a standard web server 
and a customized web-based SAR browse system known as the WWW Image Processing Environment (WIPE). WIPE was developed by Applied 
Coherent Technology Corporation (ACT).  The WIPE interface permits rapid data assimilation, access, and analysis of data.   This state-of-the-art 
system provides an easy to use web interface and facilitates GIS interface to the data for easy interpretation by the end users from a personal computer 
(PC), or workstation. WIPE manipulates virtual image files and image mosaics as large as the available disk space.  Extended image processing options 
are provided to the user and can be executed on the server side or on the client side.  Different visualization methods can also be selected for displaying 
data to the client user, e.g. image displays, color composites, map projections, 2d plots, 3d plots, contour plots, formatted tables, and extraction of 
features on the fly.  The system allows for ArcInfo GIS data import and overlay with the image data.  The system allows direct queries into a database 
formatted in ASCII, MS-ACCESS, or MS-SQL.  All displayed data is georefenced such that different sensor platforms (at different spatial resolutions) 
can be easily correlated spatially. In addition, the AKDEMO system provides ftp access to selected data and imagery products for fast delivery.
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AKNOWLEDGEMENTS	Ocean surface winds from SAR are obtained using a procedure developed by The Johns Hopkins 
University Applied Physics Laboratory (JHU/APL).  The approach takes advantage of a CMOD4 
scatterometer wind algorithm modified for the HH polarization of RADARSAT-1 SAR data and uses 
wind direction obtained from a meteorological model. A second approach, developed by Veridian 
ERIM International Inc. (EII), makes use of the wind direction obtained from the SAR image itself 
when there are wind rows or other wind-aligned features, such as those shown in the SAR image 
above.  This image shows patterns around the Alaska Peninsula and the Aleutian Islands produced 
by wind blowing from the Bering Sea to the north into the Gulf of Alaska to the south.  Wind speeds 
intensify through passages in the topography.  The vectors indicate the direction and speed (vector 
color) of the model forecast used to compute the SAR wind image.  The image also exhibits low 
wind speed on the left side due to a near range fall-off behavior of the ScanSAR Wide data.  

	Ocean vessel positions from SAR are obtained using a Constant False Alarm Rate (CFAR) 
algorithm developed by ERIM International Inc.  The CFAR algorithm detects ships by first 
generating a local estimate of the probability density function (PDF) of the background ocean, 
then calculating a threshold such that there is a specified small probability (i.e., the false alarm 
rate) of finding a pixel above this threshold. Any pixel above the threshold is considered a ship.  
Special care must be taken in interpreting the CFAR algorithm results since land and ice can 
produce a large number of false detections.  In the image above the triangles indicate actual hard 
targets found north of the Aleutians.  Notice that the lower hard target is  actually an island.    

	 Ancillary datasets available through the AKDEMO system include 
GOES visible and infrared imagery, ERS-2 Scatterometer wind vectors, 
SSM/I wind speed, and a 14 km NOAA/AVHRR SST Analysis.  In situ 
buoy observations including wind speed and direction, significant wave 
height, air temperatures, SST, and air pressure, are included in the 
system.  Model analysis and forecast output of these parameters, as well 
as dominant wave period and direction are also provided.  Bathymetry, 
digital terrain elevation, and coastlines are provided as static datasets.

Background box
(as big as possible without including
another ship)

Signal box
(size of the smallest ship)

Background removal box
(size of the biggest ship)

Calculate the mean of the signal box, ms

Calculate the mean, standard deviation of the background box ignoring
samples within the background removal box, mb, sb

Form the metric
where Ns = number of samples in signal
box
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