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Analysis of programmatic gaps within the PacIOOS HF Radio system

Introduction

The intent of the Pacific Islands Ocean Observing System (PacIOOS) is to create an effective partnership of data providers and users that will work together to develop, disseminate, evaluate and apply new ocean data and information products designed specifically to address the needs of the communities, businesses and resources that call the Pacific home.   The region is vast in geographic size (Figure 1) and disparate in scales of economy, social norms, and cultural traditions.  However, numerous stakeholder workshops and scoping meetings throughout nations, states, and territories that comprise the region have identified consistent themes for products and services required of a unifying observing and data information system.  Central to these themes is the need for accurate, reliable, and timely HF Radio data related to coastal and open ocean current systems, ocean and sea-state, and vessel traffic/intrusion to harbors, ports, protected fishing areas, and sovereign waters.  There are presently no HF radio installations operated in the PacIOOS region, though the Hawaii Ocean Observing System (HiOOS) is in the process of fielding two WERA arrays on the island of Oahu as part of the PacIOOS RCOOS Pilot Project.  A third VHF system has been in development for the Waikiki shoreline of Oahu but has been placed on hold due to federal budgetary constraints.  WERA arrays have been demonstrated in the past in the Pacific region (west coast Oahu) and have proved to be reliable and accurate when used in an island setting.
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Figure 1: Exclusive Economic Zones (EEZ) of the states, territories, and nations of the Pacific Islands Regional Association.
Gap Analysis

As the region currently has no operational HF Radio systems and has only two HF Radio arrays in the development stage, the spatial and functional gaps present in the region are large.  Through consultation with various stakeholder groups throughout the region (federal, state, and county agencies, military, private industry, and non-profit sectors) the main need expressed for continued development of HF Radio capacity focuses on the development of HF systems providing information surrounding the population centers and primary ports that sustain the maritime transportation, military security, economies, and industrial lifelines of the region.   Secondary to information regarding safety and security at primary ports, a significant need has been expressed by the island nations/territories of the western and southern Pacific to provide information related to vessel tracking in support of interdiction efforts of unauthorized foreign fishing fleets violating sovereign waters.  A breakdown of priority instrument placements, types, and costs is summarized by fiscal year in Table 1. 

Table 1: HF Radio permanent equipment, deployment, operating and personnel costs (in thousands).  Costs are exclusive of institutional overhead, administration, data management and product development.

	Fiscal Year
	Location
	Type
	# units
	Unit/Staff Cost
	Total Cost

	2010
	Waikiki, Oahu, Hawaii
	VHF
	1
	 $200 
	 $200 

	
	Kahului, Maui, Hawaii
	HF
	2
	 $200 
	 $400 

	
	Kawaihae, Hawaii, Hawaii
	HF
	2
	 $200 
	 $400 

	
	Nawiliwili, Kaui, Hawaii
	HF
	2
	 $200 
	 $400 

	
	Hilo, Hawaii, Hawaii
	HF
	2
	 $200 
	 $400 

	
	
	
	
	
	 $1,800 

	
	
	
	
	
	

	2011
	Kaunakakai, Molokai, Hawaii
	HF
	2
	 $200 
	 $400 

	
	Kamalapau, Lanai, Hawaii
	HF
	2
	 $200 
	 $400 

	
	Apra, Guam
	HF
	2
	 $200 
	 $400 

	
	Apra, Guam
	VHF
	1
	 $200 
	 $200 

	
	Pago Pago, American Samoa
	HF
	2
	 $200 
	 $400 

	
	Pago Pago, American Samoa
	VHF
	1
	 $200 
	 $200 

	
	
	
	
	
	 $2,000 

	
	
	
	
	
	

	2012
	Pohnpei, FSM
	HF
	2
	 $200 
	 $400 

	
	Saipan, CNMI
	HF
	2
	 $200 
	 $400 

	
	Koror, Palau
	HF
	2
	 $200 
	 $400 

	
	Majuro, Marshall Islands
	HF
	2
	 $200 
	 $400 

	
	Kalaeloa, Oahu, Hawaii
	VHF
	1
	 $200 
	 $200 

	
	
	
	
	
	 $1,800 

	
	
	
	
	
	

	2013
	Tinian, CNMI
	HF
	2
	 $200 
	 $400 

	
	Kwajalein, Marshall Islands
	HF
	2
	 $200 
	 $400 

	
	Kosrae, FSM
	HF
	4
	 $200 
	 $800 

	
	Fagatele, American Samoa
	VHF
	2
	 $200 
	 $400 

	
	
	
	
	
	 $2,000 

	
	
	
	
	
	

	2014
	Yap, FSM
	HF
	4
	 $200 
	 $800 

	
	Chuck, FSM
	HF
	4
	 $200 
	 $800 

	
	Waianae, Oahu, Hawaii
	HF
	2
	 $200 
	 $400 

	
	
	
	
	
	 $2,000 

	
	
	
	
	
	

	
	
	
	
	Total FY10-14
	 $9,600 


Initial deployments focus on HF and VHF arrays at the major harbors that service the state of Hawaii, the territories of Guam and American Samoa, the Commonwealth of the Northern Mariana Islands, and the Federated States of Micronesia.  These locations were prioritized based on stakeholder input, naval base location and expansion, the location of transpacific shipping hubs, and the location of principal harbors that service large population centers.  Continued deployments focus on secondary harbors that service the individual Hawaiian Islands, as well as those that service the atolls and outer islands of the Marshall Islands, Palau, CNMI, and the FSM.  Additionally, future deployments through the Marshall Islands, American Samoa, CNMI, and the FSM focus on providing high spatial coverage of open ocean environments to aid in the detection and interdiction of illegal foreign fishing fleets in territorial waters.

Costs were calculated assuming an initial purchase price of $120K per radio array, $40K per installation, $10K for annual operating costs and materials, and $30K for 1/3 FTE to operate and maintain system.  Costs are exclusive of institutional overhead, data management, product development, administration, and major equipment replacement.

Products in Development

The PacIOOS contact for HF Radio, Dr. Pierre Flament, has been working closely with the United States Coast Guard to integrate HFR data directly into operational search-and-rescue (SAR) models throughout the Hawaiian Islands region and the broader Pacific realm.  Additionally, development will be commencing shortly, in partnership with representatives from the maritime shipping industry, on products that tie operational HF Radio, validated numerical models, and Eularian data streams together to produce efficient vessel routing vectors throughout the region.   Development of this capacity is dependent upon continuation of operational funding for the regional pilot project, the Hawaii Ocean Observing System as proposed for FY09-FY10.

