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Appendix E

Western Gulf of Alaska (including Kodiak): Shelikof Strait to Unalaska

Geography and oceanography. This sub-region extends from the mouth of Cook Inlet to Unimak Pass by Unalaska Island and on to the Aleutian Island (Figure E-1). Circulation in this region is dominated at its northern end by the Alaska Coastal Current flowing along the continental shelf by the entrance to Cook Inlet. The Alaska Coastal Current is joined by outflow from Cook Inlet in Shelikof Strait behind Kodiak Island. This flow in turn merges with Alaska Coastal Current flow around the outside of Kodiak Island. The Alaska Coastal Current flows through Unimak Pass and smaller passages of the Aleutian Islands into the Bering Sea. At its offshore boundary the Alaska Coastal Current merges with the western concentration of the sub-polar gyre flow of the Alaskan Stream. 
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Figure E-1.  Western Gulf of Alaska with existing NOAA data stations noted (annotated excerpt from NOAA chart 500).
Nutrient rich bottom water supplied by coastal upwelling is mixed here with surface water to support high primary productivity.  Fresh water runoff from Cook Inlet and other adjacent watersheds dilute salinity and increase sediment load as these enriched waters stream into Shelikof Strait behind Kodiak Island. Strong tidal currents dominate circulation within Shelikof Strait, but wind is also an important factor.  Winds are predominantly from south to southwest in summer and from north and northeast in winter.  Strong, locally variable winds descend from surrounding mountains and influence net circulation patterns. The outflow of Cook Inlet streams into Shelikof Strait and the mixture continues along the Alaska Peninsula to mix with the Alaska Current and become the Alaskan Stream.  

Water conditions flowing out of Cook Inlet are important to fish species that spawn or rear in Shelikof Strait, such as the walleye pollock that have been studied by the Fisheries-Oceanography Coordinated Investigations (FOCI), herring that support roe and bait fisheries, and juvenile salmon. Changes in the magnitude and timing of primary productivity caused by variations in nutrient concentrations, turbidity, and mixing can alter the mortality and fecundity of the area fishes.  The changes in the physical environment and primary production are particularly important to fish rearing and to bird colonies in these areas.

Resources, issues, and human uses.  The western Gulf of Alaska includes the great-circle shipping route from US Pacific Northwest and western Canadian Ports to the Korea and Japan and is one of the busiest intercontinental shipping routes in the world. Unalaska is the 11th largest community in Alaska with about 4,000 permanent residents. Unalaska's economy is based on commercial fishing, fish processing, fleet services, and transportation. The port of Dutch Harbor at Unalaska is in an advantageous position for vessels on routes to the orient for delivery of seafood from the Bering Sea and western Gulf. Unimak Pass east of Dutch Harbor is the main route for commercial cargo and fishing vessels entering and leaving the Bering Sea. 
Kodiak Island's fishing industry is also one of its oldest, dating back to the early 1800’s when the Russians built the first salmon cannery at Karluk. The Port of Kodiak is also a major center of fishing activities, transportation hub for southwest Alaska, and home of the nation’s largest US Coast Guard base. Kodiak Island is the site of the first commercial satellite launch facility in the US. Kodiak Harbor hosts a fleet of over 700 trawl, longline, and crab vessels participating in 27 different fisheries. Salmon has traditionally been the mainstay of the Kodiak fishing economy, but the volume and value of Kodiak's salmon catch varies greatly. During recent years, the groundfish (primarily pollock and cod) fishery has become increasingly important to Kodiak's economy.  From 1986 through 2004, the wholesale value of this fishery increased from $23.5 to more than $34 million.  

The safety of the fishing fleet and of commercial shipping traffic is a paramount concern to all associated with maritime affairs in this region. Ocean conditions are often dangerous and harbors of refuge are widely spaced along the mountainous wilderness coast. The economy of the regions depends heavily on commercial fishing, so any factors that impact the health of fisheries, including forage species and primary productivity, are of interest to residents of and investors in the region. Since waters flowing along this reach of the Gulf of Alaska flow into the Bering Sea, both natural circulation and risk of contaminant spills concern those with interest in the valuable Bering Sea fisheries.
Existing ocean observation stations. Figure E-1 illustrates the most valuable of ocean observations underway along the western Gulf of Alaska. The scarcity and rural nature of coastal communities and the offshore presence of heavy commercial shipping traffic have led NOAA to invest more in this reach of the open Gulf coast than the northern Gulf. Vigorous seismic activity along the Aleutian Islands generates tsunamis that have been a risk to coastal communities across the Pacific Ocean, so the system of DART tsunami warning buoys is particularly dense in this region. NOAA data buoys are the primary foundation of reports and forecasts for commercial ships transiting the western Gulf, since coastal communities are sparse and generally located on mountainous shorelines with natural protection from winds and waves.  Status of NOAA data buoys in the Western Gulf as of this writing is reported in Table E-1. Western Gulf of Alaska coastal communities are connected by air as well as sea and the National Weather Service maintains observation stations at these airports, as noted in Figure E-1. No C-MAN stations presently exist in this region.
	Table E-1. Status of NOAA data buoys in the Western Gulf of Alaska (http://www.ndbc.noaa.gov/wstat.shtml)


	Station 
ID
	
Location
	
Lat/Long
	Sea 
Level 
Press.
	Wind 
Speed 
& Dir.
	Air 
Temp
	Sea 
Sfc. 
Temp
	Sig. 
Wave 
Ht.
	Dew 
Point

	46066
	KODIAK
	52.70N/154.98W
	100
	100
	100
	100
	100
	N

	46070
	 S.W. BERING SEA
	55.00N/175.28E
	99
	S
	99
	99
	99
	99

	46071
	AMCHITKA
	51.16N/179.05E
	23
	S
	S
	22
	17
	S

	46075
	SHUMAGIN ISLANDS
	53.93N/160.81W
	95
	46
	S
	95
	92
	S

	46077
	SHELIKOF STRAIT
	57.92N/154.25W
	100
	100
	100
	100
	99
	100

	46078
	ALBATROSS BANK
	56.05N/152.45W
	72
	25
	73
	72
	70
	S

	46080
	KENNEDY ENTRANCE
	58.01N/150.09W
	72
	72
	72
	72
	68
	72


S - Sensor or system failure; D - Buoy off station or adrift; R - Buoy retrieved (no longer on station); E - Data under evaluation, not reported; N - No sensor installed.

AOOS implementation in the western Gulf of Alaska. A planning workshop was sponsored by AOOS in Kodiak on 28 September 2005 in conjunction with the 2005 Arctic Science Conference sponsored by the Arctic Division of AAAS (American Association for the Advancement of Science.  The AOOS planning session was intended to introduce Kodiak stakeholders and scientists to the national Integrated Ocean Observing System and to AOOS, as well as to begin a dialogue about information products and supporting data would be desirable for a Kodiak-area and western Gulf of Alaska ocean observing system.

Users represented at the September 2005 workshop in Kodiak valued safety of vessels at sea as foremost among objectives for an observing system for the Western Gulf of Alaska.  The listed needs summarized in Table E-2 clearly reflect this priority through suggestions for more observing platforms, better access to real-time observations, and more accurate forecast models of weather, waves, and ocean conditions. Based on this direction, AOOS western Gulf of Alaska implementation will plan for: 

· Access to real-time data streams for weather and ocean conditions at existing or low funding levels,

· Providing a full-time AOOS coordinator for the region and improvement of vessel icing forecasts at a moderately increased level of funding, and

· Additional observation stations, as discussed below.

	Table E-2. Summary of September 2005 western Gulf (including Kodiak) user needs workshop.  

Abbreviations for stakeholders and partner organizations are listed in Section E. 
 Funding levels are low (L), moderate (M), and high (H).



	Observing component
	Societal Goal
	Stakeholders
	Products
	Partners
	Funding Level

	Ocean conditions
	ecosystem health
	All
	model
	UA, JPL
	L

	Weather conditions
	weather and climate
	All
	model
	UA, AEFF
	L

	Data Portal
	All
	All
	All
	UA
	L

	Vessel icing forecasts
	maritime operations
	Fishing vessels
	model
	NWS
	M

	Regional Coordinator
	All
	All
	All
	NOAA
	M

	Weather observation platforms
	weather and climate
	NWS, AOOS forecasters
	observations
	NWS
	H

	Oceanographic mooring at Chiniak
	living resources
	NOAA, ADF&G
	observations
	NOAA
	H

	Ships of opportunity weather observations
	weather and climate
	NWS, AOOS forecasters
	observations
	NWS
	H

	Wind and wave observations
	weather and climate
	Ferries, fishing vesels, shipping
	observations
	NWS
	H


The National Weather Service has proposed new C-MAN stations at Deer Passage, Nikolski, and Cape Lieskof in this region. Cape Lieskof is actually on the Bering Sea coast, but would reflect conditions often driven by Gulf of Alaska atmospheric processes. Additional C-MAN stations beyond the two Gulf locations already proposed would provide improved definition of ocean and atmospheric conditions affecting ocean processes, as well as benefiting mariners and aviators transiting the region. Suggested new coastal C-MAN locations at Unimak Pass and Cape Chiniak, as well as by the port and harbor facilities at Unalaska, Cold Bay, King Cove, Sand Point, Chignik, Old Harbor, Larsen Bay, Port Lions, and Kodiak, would accomplish these objectives. These latter stations, part of a proposed statewide harbor network of observing stations, would supplement measurements at nearby airstrips for atmospheric conditions, but would allow water level, wave, and water property measurements that monitor ocean conditions critical to ocean travel and coastal developments, as well as to weather reporting and forecasting. Figure E-2 shows the proposed new coastal stations superimposed on the existing network of observation sites.
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D. Education and outreach

AOOS will develop education material available in print and via the web to inform the general public and technical specialists of implementation progress, to provide metadata and data access to specialists, and to document trends apparent in data analysis and applications of data to predictive modeling. AOOS will develop a network of educators who are knowledgeable of ocean observing systems and committed to advancing ocean literacy within their facilities; and provide educational resources that can be used by educators to further ocean literacy and encourage young people to pursue careers in science and technology. AOOS will furthermore promote citizen involvement in the process of implementation, to improve quality assurance, to expand the human resources available for AOOS implementation, and to maintain a sense of ownership among the public served by AOOS and its partners.
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