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High-resolution, interdisciplinary  

observations of our natural 

environment are essential for progress 

on key issues such as climate change 

and adequate protection and 

management of our natural resources. i

Dr. Jane Lubchenco 
Under Secretary of Commerce for Oceans  

and Atmosphere and Administrator of the 
National Oceanic and Atmospheric  

Administration (NOAA)

T
he Pacific Islands Ocean 
Observing System (PacIOOS) 
is a partnership of data 

providers and users working 
together to enhance ocean 
observations and to develop, 
disseminate, evaluate, and apply 
ocean data and information 
products designed to address the 
environmental, economic, and 
public safety needs of stakeholders 
who call the Pacific Islands home. 

Six years after its inception, 
PacIOOS is a successful enterprise 
operating throughout the Pacific. 
The PacIOOS Strategic Operational 
Plan outlines the program’s goals, 
objectives, and action items within 
each of our focus areas for the next 
five years. 

The summarized goals are as 
follows: 

•	 Outreach and Engagement: 
Address stakeholder needs to 
expand our user base, facilitate 
informed decision-making, and 
guide the future development of 
PacIOOS. 

•	 Water Quality: Monitor water 
quality in the Pacific to help 
partners protect ecosystem, 
wildlife, and human health.

•	 Marine Operations: Improve 
marine operations and decision-
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making for industry and 
emergency responders with 
reliable ocean observations.

•	 Ecosystems and Living Marine 
Resources: Inform ecosystem-
based management with 
innovative technologies and 
efforts.

•	 Coastal Hazards: Assist coastal 
hazard planning, mitigation, and 
response by providing real-time 
and forecast ocean conditions.

•	 Data Management System: 
Evolve to be the lead source of 
ocean information, customized 
products, and decision-making 
tools for ocean stakeholders.

•	 Modeling: Expand our 
geographical coverage of model 
forecasts to aid response and 
planning throughout the region. 

•	 Fund the System: Increase the 
diversity of our funding portfolio 
to enable program growth.

2013–2018 will be an active 
period for the PacIOOS enterprise. In 
order to achieve our goals, we plan 
to deploy a wide array of shore-
based, near shore and offshore 
technologies, identify additional 
data sources, and utilize innovative 
technologies. Complementing these 
scientific and technical endeavors, 

PacIOOS will continue to engage 
new partners while strengthening 
existing ones, market new products, 
and outreach to decision-makers 
and policy advisors. 

The PacIOOS Strategic 
Operational Plan demonstrates a 
continued commitment to a process 
that builds and sustains a resilient 
observing system throughout the 
Pacific for the coming years. 
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T
he national Integrated 
Ocean Observing System 
(IOOS®) provides us with 

an “eye on our oceans, coasts and 
Great Lakes.” IOOS is a collection of 
federal, regional and private-sector 
partnerships working to enhance 
our ability to collect, deliver and 
use ocean information. IOOS spans 
the whole of the U.S. Exclusive 
Economic Zone (EEZ), delivering 
the data and information needed 
to increase our understanding of 
our oceans and coasts, so decision 
makers can take action to improve 
public safety, enhance the economy, 
and protect the environment. ii

Recognizing that national issues 
manifest themselves in unique 
ways at regional and local levels, 
Congress created the regional 
components of IOOS to augment 
existing federal efforts to gather 
information at the appropriate 
density and scale to inform the 
development of national systems, 
policies and regulations. 

The Pacific Island Ocean 
Observing System (PacIOOS) is one 
of eleven Regional Associations 
(RAs) comprising the coastal 
component of the U.S. IOOS. 
The RAs cover an incredible 
range of ecosystems, driving the 
development of distinct observing 
systems tailored to focus on regional 
and local priorities as defined by 

Introduction

Integrated	Coastal	and	
Ocean	Observation	System	Act	

On March 30, 2009, President Barack 

Obama signed the Integrated Coastal 

and Ocean Observation System Act 

of 2009 (Act) into law. The legislation 

authorizes the establishment of a 

national IOOS and recognizes the 

National Oceanic and Atmospheric 

Administration (NOAA) as the lead 

federal agency of IOOS (www.ioos.

gov). It mandates the establishment 

of a national integrated system of 

ocean, coastal, and Great Lakes 

observing systems coordinated at the 

federal level. The Act also calls for the 

certification of the regions, a process 

that is currently under development.iii 

The U.S. IOOS is comprised of eleven 
Regional Associations, indicated 
on this map by a yellow dot. The 
boundaries around the coastline mark 
the U.S. Exclusive Economic Zone.
Image source: www.ioos.gov

regional managers, government 
agencies, academia, industry, non-
governmental organizations and 
members of the general public 
most connected to the coasts and 
ocean. Together, the RAs coordinate 
through the IOOS Association to 
establish commonalities and to 
ensure that the needs of the region 
are reflected in national policy and 
priority setting.

PacIOOS is the Hawai‘i and 
Insular Pacific regional system within 
IOOS and is charged with providing 
for sustained ocean observations 
within the State of Hawai‘i, the 
territories of Guam and American 
Samoa, the Commonwealth of 
the Northern Mariana Islands, the 
Republic of Palau, the Republic of 

the Marshall Islands, the Federated 
States of Micronesia, and the U.S. 
Minor Outlying Islands (Howland, 
Baker, Johnson, Jarvis, Kingman, 
Midway, Palmyra, Wake). 
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The PacIOOS region is the largest region within 
the IOOS system and covers a vast area of the globe 
— spanning six time zones across the Pacific Ocean; 
the region is bisected by the International Date Line, 
straddles all four hemispheres, is distributed over an 
area of nearly 35 million km2, includes 2,500 km of 
coastlines, and over 2,300 individual islands. Though 
each of the island constituents in the PacIOOS region 
is distinct in terms of their respective governments, 
languages, legal systems, geographical setting, 
cultural norms, societal structure, economies, and 
level of infrastructure, all are uniquely tied to the 
ocean. The open and coastal waters of the region are 
a leading source of food, place of recreation, fuel for a 
tourism-based economy, network for transportation, and 
are a dominant driver of regional weather patterns and 
global climate. 

Six years after its inception, PacIOOS is a successful 
enterprise operating throughout the Pacific. Over 
the next 5 years, PacIOOS will continue to expand by 
supporting a system that:

1) Maintains the existing observing capacity developed 
in Hawai‘i and throughout the U.S. Insular Pacific; 

2) Enhances the operational ocean monitoring 
and forecasting system to provide integrated, 
customized, and timely ocean information, data 
products, and tools to

a. ensure a safe, clean, and productive ocean and 
resilient coastal zone for the U.S. Pacific Islands, 
and

b. enable ocean-literate and well-informed public 
and private sectors;

3) Engages with and responds to stakeholders in non-
governmental organizations, local, state, territorial 
and federal agencies, academics, commercial entities, 
industry, educators and the general public; 

4) Represents the Pacific region to the national U.S. 
Integrated Ocean Observing System (IOOS) and 
established ocean governance bodies; and

5) Adapts and responds to changes in federal and state 
ocean themes, funding, and policies. 

In coordination and recognition of the overarching 
societal goals of IOOS, the results of extensive 
stakeholder engagement, needs assessment and 
planning documents iv, v, vi, vii, and the themes outlined 
in the PacIOOS Strategic Plan, PacIOOS will continue to 
focus on four areas: Water Quality; Marine Operations; 
Ecosystems and Living Marine Resources; and 
Coastal Hazards. 

This Strategic Operational Plan demonstrates a 
continued commitment to a process that builds and 
sustains an observing system throughout the Pacific in a 
manner that accommodates for growth in the identified 
focus areas. The goals and recommended actions 
in each section represent a collection of expressed 
needs, gathered over years and geographies, carefully 
matched with the capabilities of the PacIOOS Principal 
Investigators, Staff, and Governing Council to create a 
cost-effective, operational ocean observing system for 
the Pacific. 

Pacific Ocean

EQUATOR
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Outreach and
Engagement

Strategically identify and address the needs  
of PacIOOS partners and stakeholders

T
he continued success of 
PacIOOS relies on forging 
strong partnerships, 

maintaining an engaged, 
informed and interactive user 
base, consistently addressing user 
demands for data and products, 
and maximizing the effectiveness 
of our products and services. These 
activities intimately inform the 
foundational goals for the PacIOOS 
outreach and engagement strategy. 
Although these goals comprise 
their own section of the Plan, they 
are woven throughout all PacIOOS 
efforts. Therefore, the actions to 
achieve the goals and objectives as 
delineated below must be executed 
within each of the focus areas, 
including data management. 

The potential breadth of our 
stakeholder audience is as diverse 
as the data we collect. On one level, 
PacIOOS must engage stakeholders 
across multiple disciplines and 
audiences to increase ocean 
awareness and ocean literacy and 
to inform stakeholders of the value 
of ocean observing through well-
designed, user-friendly products. 

PacIOOS

On another level, PacIOOS must 
continuously search out and 
respond to educators, recreational 
ocean users, commercial operators, 
resource managers, government 
officials, planners, community 
stewardship groups, non-
governmental organizations, and 
other stakeholders in the public 
and private sectors that may help 
guide, implement, or benefit from 
the system. In addition, PacIOOS 
must work with researchers, island 
liaisons, and technical staff to 
interpret and communicate complex 
scientific information and data in a 
clear and concise manner. 

All stakeholders have the 
potential to serve as both 
advisor and consumer within the 
development process of PacIOOS 
products and services. Within this 
iterative process, when stakeholders 
articulate their needs for various 
ocean uses and applications, they 
provide crucial information for how 
PacIOOS can improve its products 
and services. PacIOOS then uses 
this information to develop and 
provide data streams to meet 

stakeholder needs and inform 
various tools. When stakeholders 
utilize PacIOOS data and products, 
they serve the role of consumer, 
thereby demonstrating the value 
of ocean observing systems across 
multiple sectors, disciplines, and 
situations. The outreach and 
engagement strategy below is 
designed to incorporate the valuable 
feedback obtained throughout the 
development process.
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THE NEXT 5 YEARS

Goal

Strategically identify and address the needs of 
PacIOOS partners and stakeholders in order to expand 
the PacIOOS user base, facilitate informed decision-
making, and guide the future development of PacIOOS. 

Objectives and Actions

Objective 1 
Increase partner and stakeholder engagement through 
an iterative, participatory process.

Action 1a: Utilize marketing evaluation and 
existing needs assessments to identify potential 
new customers, prioritize outreach efforts, 
and strategically implement the Outreach and 
Engagement strategy.

Action 1b: Host meetings, workshops, and webinars 
with existing and new users throughout the Pacific to 
demonstrate product functionalities and to establish 
a feedback system that allows for effective learning 
of and response to needs.

Action 1c: Strategically brand tools, products, and 
services as PacIOOS. 

Action 1d: Coordinate with island liaisons, Governing 
Council members, and other organizations in the 
region to ensure effective engagement throughout 
the PacIOOS region. 

Action 1e: Develop and distribute press releases, 
flat panel displays, flyers, post cards, e-newsletters, 
web features, articles, and other outreach tools to 
highlight PacIOOS products and services throughout 
the region.

Action 1f: Run web analytical and statistical tools to 
evaluate changes in use of the website and specific 
products. 

Action 1g: Share information at partner-sponsored 
meetings, workshops, trainings, conferences, 
community events, and citizen science efforts. 

Action 1h: Advocate for the value of PacIOOS and 
ocean observing systems in general, and participate 
in established regional and national outreach efforts. 

Action 1i: Fund and leverage support to increase 
visibility at informal learning centers, public venues, 
and online. 

Action 1j: Research, and if appropriate and feasible, 
implement a mechanism to accept donations and 
sponsorships from interested users.

Objective 2 
Facilitate informed decision making via consistent 
information transfer and stakeholder engagement.

Action 2a: Obtain essential feedback and input 
to guide priority setting, to improve information 
delivery, and to encourage growth of the system. 

Action 2b: Identify and employ new data sources for 
PacIOOS web presence. 

Action 2c: Collaborate with the PacIOOS data 
management team, principal investigators, regional 
liaisons, and stakeholders within each focus area to 
identify, develop, guide, and refine web content and 
product design and to maximize access, ease of use, 
relevancy, and accuracy of PacIOOS data.

Action 2d: Respond to the evolving goals of regional 
governance efforts and enhance partner portal 
development by offering data and data management 
services.

by observing we learn
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Objective 3 
Objectively evaluate the 
effectiveness of PacIOOS products 
and services on an annual basis in 
order to inform internal decision-
making. 

Action 3a: Develop and utilize 
an annual evaluation process 
that accounts for quantitative, 
qualitative, and economic 
considerations.

Action 3b: Obtain data 
necessary to conduct a 
comprehensive and objective 
evaluation of PacIOOS products 
and services through iterative 
stakeholder feedback and 
collaboration among PacIOOS 
staff, principal investigators, and 
regional liaisons.

PacIOOS PacIOOS

“The dark side of the moon is better 

known than the depths of our oceans. 

Although the oceans cover more than 

70% of the Earth’s surface, they are 

largely unexplored. By 2050, more 

than 9 billion people are expected 

to live on this planet, with a need for 

food, resources and space. A better 

understanding of the oceans is thus 

critical to the future of humankind. 

Ocean observations offer a unique 

means of gathering long-term 

knowledge for short-term social and 

economic decisions.”

Dr. Peter M. Herzig

Chairman, Partnership for 
the Observation of Global Oceans

Evaluation
Comprehensive and objective 

evaluation of all PacIOOS systems, 
tools, and services is an essential 
element of the annual operation 
of the system. While detailed as 
a distinct objective within this 
outreach and engagement strategy, 
our comprehensive evaluation 
process complements the ongoing 
efforts of personnel to engage 
stakeholder communities and to 
develop, refine, and distribute 
timely, accurate, and reliable data 
and information products. PacIOOS 
uses a process for annual evaluation 
that focuses on the function, 
performance, and requirements 
for each PacIOOS component, 
with specific consideration paid to 
market, economic, and risk factors 
of each service. The results of the 
annual evaluation will be used   to 
prioritize actions to improve or 
terminate weak system components. 

This will continuously improve 
PacIOOS systems and services by 
focusing resources on the evolving 
priorities of the stakeholder 
community.



  7

Water Quality

T
he entire population within the PacIOOS region lives within the coastal 
zone; therefore, it is highly likely that every individual affects and is 
affected by the quality of our coastal waters. We introduce nutrients 

and pollutants to the coastal waters, redistribute sediments and alter the 
environmental links between land and sea. Results of these activities can 
be detrimental, leading to the loss of marine habitats, acidification of ocean 
waters, decline of coral reef health, the closure of traditional fishing and 
recreational waters, and increase in human and wildlife illness. 

PacIOOS is expanding the network of monitoring sensors to identify 
both short-term fluctuations and long-term variability and trends in water 
properties (e.g., temperature and dissolved oxygen). Data collected from 
both nearshore sensors and offshore buoys is available in real-time and 
archived formats, with all data accessible online. PacIOOS began developing 
the network to monitor water properties near population centers. Over time, 
the network has expanded to cover priority areas throughout the region and 
address a wide range of concerns, including the advancement of offshore 
aquaculture and the impact of acidification on fragile coral reef ecosystems. 

Monitor the quality of water in the Pacific
to protect ecosystem, wildlife and human health

PacIOOS

PacIOOS

“Near real-time data from the Laolao Bay ICON station helps inform local 

management priorities and concerns at a site-specific level. Laolao Bay is 

one of the CNMI Coral Reef Initiative priority sites. The additional resources 

PacIOOS has provided will help us tackle more of our local action strategies.”
Steven Johnson 

CNMI Division of Environmental Quality

The PacIOOS water quality sensor is mounted on the NOAA-funded 
Integrated Coral Observing Network (ICON) station in Laolao Bay, on Saipan, 
Commonwealth of the Northern Mariana Islands. 
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Objective 2 
Provide data and products that are easy to use by 
resource managers and government health officials and 
in formats that support short-term response and long-
term analysis. 

Action 2a: Serve data through a web-based coastal 
water quality mapping tool that integrates PacIOOS 
and partner sensors, including both historical and 
real-time data.

Action 2b: Integrate data from existing rainfall and 
stream flow networks and citizen science groups. 

THE NEXT 5 YEARS

Goal

Address the needs of 
marine resource managers, non-
governmental organizations, and 
state and county health officials to 
effectively respond to and protect 
ecosystem health by collecting and 
providing access to real-time and 
historical water quality data. 

Objectives and Actions

Objective 1 
Operate a comprehensive 
observational system throughout 
the Pacific that includes an array 
of water quality sensors and 
surveys linking land to sea. 

Action 1a: Continue to expand 
geographical coverage of water 
quality sensors throughout the 
PacIOOS region, specifically 
with sensor packages identified 
by the Alliance for Coastal 
Technology and PacIOOS. 

Action 1b: Grow the array so 
that each station measures the 
same priority variables for each 
location.

Action 1c: Work with NOAA Pacific Marine 
Environmental Laboratory (PMEL) to ensure our 
deployments effectively address monitoring needs 
associated with ocean acidification and contribute to 
the global CO2 monitoring network. 

Action 1d: Initiate regular autonomous underwater 
vehicle surveys (AUVs).

Action 1e: Develop a response plan for deploying 
AUVs as an emergency asset, such as in an oil spill. 

PacIOOS provides funds to the University of Hawai‘i-Hilo to operate and 

maintain a water quality buoy in Hilo Bay. The buoy:

•	 Monitors	seven	variables	that	are	made	available	online	and	in	real-time.	

The data feed into a larger monitoring network around the Big Island of 

Hawai‘i and across the Pacific. 

•	 Supports	community-based	monitoring	and	awareness.	

•	 Provides	employment	and	real-world	experience	to	undergraduates	in	

“operational oceanography.”

Turbidity is a major water quality issue for Hilo Bay. The figure above shows 
the change in salinity and turbidity (monitored by the PacIOOS Hilo Bay 
Water Quality Buoy) with increased discharge from the Wailuku River. With a 
better understanding of these linkages, scientists can use the data to develop 
predictive models of turbidity and microbial pollution in the Bay. 
(provided by Jason Adolf)
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Objective 2 (continued)

Action 2c: Collect and respond to user needs 
expressed by organizations and agencies focused 
on monitoring water quality for human, wildlife and 
resource health. 

Action 2d: Ensure efficient and timely transfer of 
water quality data parameters to operational climate 
and circulation models.

(ABOvE) Eric DeCarlo, a researcher at UH-Mānoa 
and a PacIOOS co-Principal Investigator, and 
his lab operate water quality buoys around the 
Hawaiian Islands. These moored buoys are part 
of the Pacific Marine Environmental Laboratory 
Carbon DioxideProgram. The buoy collects high-
resolution time-series measurements, such as CO2, 
for the purpose of evaluating carbon fluxes and 
ocean acidity. These measurements are essential 
for understanding the impacts of increased CO2 
on our ocean ecosystem. 

(BELOW) Time series of atmospheric 
CO2 at Mauna Loa (ppmv) and 
surface ocean pH and pCO2 at 
Ocean Station ALOHA in the 
subtropical North Pacific Ocean. 
Mauna Loa data: Dr. Pieter Tans, NOAA/ESRL 

HOTS/Aloha data: Dr. David Karl, UH SOEST

Water	Quality	Buoys:	Supporting	a	Pacific-Wide	Carbon	Program

Platforms, Tools, and Services

The existing and planned activities that support the 
water quality focus area are listed in the table on page 21.

In addition to deploying data-collecting platforms, 
PacIOOS will create and deliver interactive, online tools 
that accomodate the exploration and download of water 
quality data. These services will be hosted on two of the 
Data Management Core Products: the website and the 
PacIOOS Voyager. 
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Marine Operations
Improve the safety and efficiency 
of marine operations

P
acific island communities rely on the ocean as the primary pathway for 
the transport of food, fuel, manufactured goods, and raw materials to, 
from and between the islands. In addition to transport, island waterways 

are used by the military, commercial fleets, recreational fishing vessels, 
paddlers, tourism industries, private boaters, and are home to offshore energy 
and aquaculture ventures. 

The efficiency of maritime commerce, utilization and conservation 
of natural resources, public safety and homeland security depend on an 
accurate understanding of coastal and open ocean dynamics. Within the 
focus area of Maritime Operations, PacIOOS will address ocean observing as it 
relates to safety and efficiency, search and rescue, spill response, and offshore 
energy. Based on the observing and forecasting needs expressed by the 
maritime communities representing these subgroups, PacIOOS will continue 
to collect and provide wind, wave, current, and water level data for the 
foreseeable future while ensuring data is assimilated into existing operational 
and experimental numerical modeling suites. 

THE NEXT 5 YEARS

Goal
Collect and provide ocean observations that improve marine operations 

and decision-making for maritime commerce, offshore energy industries, 
search and rescue operators, and spill responders.

Objectives and Actions
Objective 1 

Operate	and	expand	a	comprehensive	observational	system	throughout	the	
Pacific to measure and forecast ocean states including waves, currents and 
water level.

Tim Dolan
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Objective 1 (continued)

Action 1a: Build and sustain a network of 
instruments monitoring waves, currents, water level, 
and ship traffic as identified by the marine operations 
communities throughout Hawai‘i and the Pacific.

Action 1b: Expand regional-scale numerical wave 
and circulation modeling. Assure the data feed 
directly into maritime tools and decision-making 
products. 

Objective 2 
Provide easy-to-use data and products for the marine 
operations	community	to	maximize	safety	and	
economy on the sea.

TOOL EXIST/In Development PLANNED PRODUCT

Real-Time Surface Currents South Shore O‘ahu O‘ahu: Ka‘ena Pt, Kāne‘ohe, 
Barbers Point, Kamehame

Hawai‘i: Hilo, Kawaihae
Maui: Kīhei, Kahului

Kaua‘i: Līhu‘e

PacIOOS Voyager

Harbor Monitoring O‘ahu: Barbers Point
Lāna‘i: Kaumalapau Harbor

O‘ahu: Honolulu Harbor,  
Hale‘iwa Harbor 

Maui: Kahului 
Hawai‘i: Hilo 

Kaua‘i: Nāwiliwili  
Guam: Apra Harbor 

American Samoa: Pago Pago 
Saipan: Saipan Harbor

Website 

Particle Trajectory Hawaiian Islands Guam, CNMI, 
American Samoa

Website

Ocean Atlas Hawaiian Islands CNMI and Guam Website

Ship Detection  South Shore O‘ahu Entire PacIOOS Region PacIOOS Voyager

Harbor Surge Forecast O‘ahu: Hale‘iwa Harbor,  
Barbers Point Harbor

Website

Action 2a: Effectively deliver data from each platform 
to the website in a timely manner after deployment. 

Action 2b: Assimilate data seamlessly into the USCG 
Enviornmental Data Server (EDS) and NOAA GNOME 
models, and any decision making tools that aid 
in rescue, environmental response, marine debris 
tracking, and offshore energy development. 

Action 2c: Develop forecasting tools specifically 
addressing harbor inundation and safety. 

Platforms, Tools, and Services

The existing and planned activities that support 
the marine operations focus area are listed on the table 
on page 21. Additionally, the folllowing tools are either 
available or planned:

by observing we learn
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The	Kaumalapau	Harbor	on	Lāna‘i	is	the	most	exposed	harbor	in	the	

State of Hawai‘i. In years past, the Lanai Oil Company would return 2–3 

barges per year to Honolulu still full of fuel because ocean conditions were 

too rough for the barge to safely enter the harbor. Each time a barge was 

returned	to	Honolulu,	it	cost	about	~$22,000,	a	large	expense	to	the	small	

fuel operations and the people of Lāna‘i. Since the Lanai Oil Company 

authorized fuel barges to enter the harbor 24 hours prior to arrival, 

knowing	the	expected	surge	conditions	of	the	harbor	for	the	barge’s	arrival	

was critical. 

In response, PacIOOS and the University of Hawai‘i deployed a wave 

buoy just outside the harbor in 2007. With the deployment of the buoy, 

barge operators knew ahead of time when they could safely make the trip, 

and the Lanai Oil Company did not return a single barge from 2007–2012. 

The	real-time	wave	information	provided	by	the	buoy	was	“extremely	

helpful in predicting the surge conditions within the harbor,” said Terry 

McBarnet, President of the Lanai Oil Company, in 2010 when discussing the 

value of the buoy. “By taking the swell forecast 24 hours before the barge 

will arrive and comparing that information to what we see on the wave 

buoy, it helps us predict the surge conditions during that critical period 

when the barge will be pumping fuel into our storage tanks.” 

Lāna‘i	Wave	Bouy	Success

Steven Businger
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Real-time and forecasting data is valuable for planning 

and emergency response. PacIOOS acquires surface 

current data over large areas of the coastal ocean 

using land-based high frequency radio systems. These 

systems emit radio signals that reflect off the surface of 

the ocean and allow scientists to determine direction 

and magnitude of both surface currents and waves. The 

data acquired from these systems are useful for tracking 

coastal oil spills, providing current and wave conditions 

to mariners, and are integrated into the U.S. Coast Guard 

Environmental Data Server (EDS) for use in search and 

rescue operations and into the NOAA GNOME model for 

creating oil spill trajectories. Today, our coverage includes 

3625 km2 on the south shore of O‘ahu. 

“With thousands of locals and tourists enjoying the 

extensive	recreational	opportunities	in	the	Pacific,	the	

USCG is constantly responding to calls of distress from 

boats, divers, surfers and swimmers. The information 

collected and provided by PacIOOS, specifically the real-

time and modeled surface currents, has the potential to 

significantly decrease our search area - resulting in lives 

and	money	saved.	We	are	excited	for	the	integration	

of these surface currents into our search and rescue 

planning system this fall and look forward to working 

with PacIOOS in the future.” 
LT Jacob Paarlberg 
USCG Sector Honolulu 

Saving	Lives	with	Surface	Current	Data

Existing PacIOOS HF Radio systems allow for the real-time imaging of 
surface currents covering 3625 km2 of ocean area extending southward 
from the island of O‘ahu. 
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Ecosystems and  
Living Marine Resources

Inform ecosystem-based management 
of living marine resources

M
aintaining healthy ecosystems and marine resources benefits 
both the environment and the economy of the Pacific. The 
Pacific Islands are home to some of the richest, most diverse, and 

commercially important ecosystems in the world. The biological diversity, 
abundance of marine and estuarine resources, and relative isolation are 
unrivaled elsewhere in the world. This diversity is protected by the world’s 
largest network of marine conservation zones, supports a multi-billion dollar 
tourism industry, and serves to sustain open ocean and coastal commercial 
fisheries with an annual economic value of over $1.5 billion. The area 
also hosts the largest fish auction in the United States, providing seafood 
throughout the Pacific and the U.S. 

Management of these diverse activities, resources and ecosystem 
services requires the collection and delivery of survey data, and real-time 
and modeled physical and biological parameters that support ecosystem-
based management. A goal of PacIOOS and the national IOOS program is 
to greatly improve the integration of biological, chemical, geological and 
physical information. To date, integrating biological information into the data 
architecture has proven difficult, yet it is essential for preventing extinctions, 
preserving biodiversity, and implementing ecosystem-based management 
of living resources. Within the IOOS framework, PacIOOS is advancing the 
collection and delivery of biological datasets (specifically reef fish presence, 
absence and abundance) and the integration of these datasets into models 
and visualization and decision-making tools. These tools provide information 
to resource managers, public officials, and policy makers interested in coral 
reef health, ecosystem response to a changing climate, and the location, 
movement patterns and populations sizes of pelagic species. PacIOOS will 
focus on supporting new emerging technologies and on the continued 
collection and integration of biological information.

Coral	Reefs
The Pacific Islands region is rich 

in coral reef resources; in fact, the 

majority of all coral reef ecosystems 

within the United States lie within the 

region. Coral reefs are among the most 

economically valuable ecosystems 

in the world—the recreational, 

amenity, fishery, and biodiversity 

values	of	Hawai‘i’s	coral	reefs	alone	

are estimated to have direct economic 

benefits of over $350 million/year. viii

Hawai‘i Institute of Marine Biology
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PacIOOS

Biological	Observations	Pilot	Project	
Since its inception, IOOS has struggled with the challenge of incorporating biological observations into the 

IOOS data management architecture. However, biological information is essential for supporting biodiversity and 

ecosystem-based fishery conservation and management. To address this issue, the national IOOS and PacIOOS 

collaborated on an 18-month pilot project in 2010–2011 with regional partners (NOAA Fisheries, National Ocean 

Service, National Park Service, U.S. Geological Survey, and academic sources) to develop community standards for 

biological observing data, specifically reef fish population assessments. The biological data include information on 

species’	presence	or	absence,	and	abundance.	These	standards	are	designed	to	ease	access	to	integrated	biological	

observations,	thus	maximizing	the	value	of	these	data.	

As a result, PacIOOS is the first of the 11 Regional Associations to provide interactive access to species presence, 

absence and abundance data collected form a wide variety of sources and formats. The pilot project enhanced the 

IOOS Biological Observations Project efforts and addressed data management interoperability requirements for the 

entire nation. 

Locations surveyed by the 
NOAA Pacific Islands Fisheries 
Science Center, a partner in 
PacIOOS data management.

by observing we learn



16 PacIOOS Strategic Operational Plan 2013–2018

THE NEXT 5 YEARS

Goal

Collect and provide ocean observations that improve 
decision-making with regard to the health of ecosystems 
and living marine resources. 

Objectives and Actions

Objective 1 
Enhance data products with biological, ecological and 
geological data collected by PacIOOS and partners 
across the Pacific to better serve the public and decision-
makers.

Action 1a. Integrate biological and ecological data 
from partners and citizen science groups. Examples: 
coral reef habitat assemblages; fish population 
dynamics; marine mammal distributions; catch data; 
visual observations; and survey data. 

Action 1b. Support data collection by expanding 
biological monitoring arrays, including satellite 
tags, ship surveys, and passive and acoustic 
instrumentation that tracks the behavior, movement 
and population dynamics of mammals, reef fish and 
pelagics. 

Objective 2 
Provide data and products applicable to monitoring, 
enforcement, protection, conservation and assessment 
by integrating information collected across the Pacific 
region. 

Action 2a. Identify and work with biological and 
ecological programs and datasets throughout the 
region to populate the PacIOOS data servers.

Action 2b. Customize products to effectively 
integrate various data sources (specifically  
ecosystem assessments, indices, climatologies, and 
forecasts) for the purpose of siting and designing 
protected areas. 

Objective 3 
Assimilate data collected from animal tags to ocean 
forecast models.

Action 3a. Support the use of emerging, innovative 
technologies for animal tagging, tracking and data 
collection.   

Action 3b. Work with data managers and modelers 
within PacIOOS to enhance ocean models using data 
collected from animal tags.

Platforms, Tools and Services

The existing and planned observing activities that 
support the ecosystems and living marine resources 
focus area are listed in the table on page 21. 

Additionally, tools such as climatologies, long-term 
ecological and biological data series, and animal tracking 
will be made available through the website, PacIOOS 
Voyager, and the PacIOOS Explorer. 

In	the	next	5	years,	PacIOOS	will	collaborate	with	

the following partners and programs to increase 

integration and use of biological data:

•	 NOAA	Pacific	Islands	Fisheries	Science	Center:	

Coral Reef Ecosystem Division (CRED)

•	 NOAA	Sanctuary	and	Monument	Offices	(PMNM;	

HIHWNMS)

•	 National	Park	Service	(NPS)

•	 U.S.	Geological	Survey	(USGS)

•	 Animal	Tracking	Network	(ATN)

•	 Ocean	Biogeographic	Information	System	 

(OBIS) — USA

•	 ReefWatch

•	 Census	of	Marine	Life	(CoML)
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Efforts are underway to integrate 

an operational Animal Telemetry 

Network (ATN) into the U.S. 

Integrated Ocean Observing 

System. Scientists within the 

animal telemetry community place 

tags on a wide range of fish and 

mammals to identify movement 

and behavior patterns. These 

animal-bourne tags also collect 

physical oceanographic data over a 

wide and deep geographical range, 

allowing for better understanding 

of oceanic conditions and for the 

enhancement of oceanographic 

models. The management 

applications of these data are wide-

ranging from enhancing ecosystem-

based management efforts to 

understanding impacts of climate 

change. 

A recent IOOS/Office of Naval 

Research (ONR) sponsored Marine 

Mammal Observation Project 

successfully demonstrated the 

value of observations from tagged 

marine animals to modeling. 

The U.S. Naval Oceanographic 

Office (NAVOCEANO) and NOAA 

Environmental Prediction Center 

(EPC) determined a pathway to 

insert historical data sets from 

elephant seal observations into 

archived models. 

Dr. Frank Bub, the Ocean 

Modeling Technical Lead for the 

Naval Oceanographic Office, 

supports these efforts, stating, “In 

addition to the historical data, the 

insertion of real-time data into the 

Global Telecommunications System 

(GTS) will be of great benefit to 

real-time modeling at NAVOCEANO 

and EPC. These observations appear 

to	be	of	excellent	quality	and	the	

animals are sampling regions of 

the ocean that are generally under-

observed. After quality-control, 

marine mammal observations are 

assimilated, adjusting the initial 

ocean	fields	toward	‘reality.’”

PacIOOS helps support tagging 

efforts in Hawai‘i by UH-Mānoa 

scientist Dr. Kim Holland. 

Animal	Telemetry	Observing	Network	(ATN)

Pop-up satellite tag on a tiger shark.

Tagged by Dr. Kim Holland.

Tiger shark track from 2006, as displayed on 
PacIOOS voyager. Data courtesy HIMB.
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Coastal Hazards

Monitoring and forecasting coastal 
hazardous events

T
he PacIOOS region faces unique challenges posed by a variety of 
coastal hazards. Many low-lying islands are increasingly vulnerable to 
changes in sea level and periodic large storm and wave events. 

In the Pacific, understanding and planning for hazardous events is 
essential. Infrastructure, property, and agriculture are susceptible to shoreline 
erosion, lowland flooding, and inundation. As coastal populations grow and 
individuals increase their interaction with coastal waters, natural phenomena 
(waves, currents, winds) present an ever-growing danger to personal safety 
and property. Additionally, recent earthquake and tsunami events in the 
Pacific have forced attention on disaster preparedness, prediction, and 
recovery. 

The ability to monitor and forecast coastal hazardous events is critical 
to planning and response, and to saving lives and economy. PacIOOS aims 
to provide applicable real-time ocean information and long-term datasets 
to improve inundation forecasting, beach safety, and the development of 
planning and response tools. 

THE NEXT 5 YEARS

Goal

Assist coastal hazard planning, mitigation and response by providing real-
time and forecasted ocean conditions. 

Objectives and Actions

Objective 1 
Build easy-to-use coastal hazard planning and response tools for resource 
managers, city planners and developers, safety officials, emergency 
managers, and insurance companies in formats appropriate to coastal hazard 
planning and response throughout the Pacific. 
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Hawai‘i	Beach	Safety	Tool	
pacioos.org/oceansafety/

The Hawai‘i Beach Safety Tool 

provides information on beach 

conditions you need to know, 

before you go. Hawai‘i has one of 

the highest drowning rates in the 

nation per capita. In a response 

to this statistic and to a request 

for improved awareness of ocean 

conditions, Mr. Goto (administrator 

of	Honolulu’s	Ocean	Safety	and	

Lifeguard Services), PacIOOS, and a 

coastal geologist from the University 

of Hawai‘i, Chip Fletcher, worked for 

three years to come up with a way 

to let people know, before they leave 

their homes or hotel rooms, which 

beaches are safe. The resulting effort 

is the Hawai‘i Beach Safety Website, 

a “very cutting-edge approach 

combining research with practical 

life-saving capability,” says Dr. 

Fletcher. PacIOOS hosts the website 

for easy access by tourists, residents 

and lifeguards. The “Hawaii Beach 

Safety Tool has become the go-to 

source for reliable, consistent and 

accurate beach hazard and ocean 

safety information in the State of 

Hawai‘i,” reports James Howe, City 

and County of Honolulu, Ocean 

Safety.

Objective 1 (continued)

Action 1a. Expand high water level nowcast and 
six-day forecast beyond the nine existing areas to 
principal harbors and population centers throughout 
the region. 

Action 1b. Expand the locations of real-time cameras 
to monitor extreme events and make the information 
accessible online. 

Action 1c. Create web-based beach and ocean safety 
visualization tools for new locations, mirroring the 
Hawai‘i Beach Safety Tool. 

Action 1d. Expand the inundation forecasts (wave 
run-up) to new locations. 

Objective 2 
Support an observing system that enhances modeling 
and forecasting capabilities. 

Action 2a. Continue to expand the network of real-
time observing platforms for water level, currents, 
and waves. 

Action 2b. Maintain an archive of ocean conditions 
and climate data for the purpose of event planning 
and response. 

Action 2c. Using PacIOOS products, provide maps 
of potential impact zones of chronic and episodic 
natural hazards. 

Platforms, Tools, and Services

Existing and planned decision-making tools for 
coastal hazards are in the table on page 20. 

The existing and planned activities that support the 
coastal hazards focus area are listed in the table on  
page 21. 

by observing we learn
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TOOL EXIST PLANNED PRODUCT

Beach Safety Tool Hawaiian Islands Guam, CNMI Website and 
PacIOOS Voyager

High Sea Level Forecasts Hawai‘i: Hilo,  
Kawaihae Harbor 
O‘ahu: Honolulu,  

Moku o Lo’e 
Maui: Kahului 

Kaua‘i: Nāwiliwili 
Amercian Samoa: 

Pago Pago 
Marshall Is: Kwajalein,  

Majuro

O‘ahu: Barbers Point  
Lāna‘i: Kaumalapau Harbor 

Guam

 

Website and 
PacIOOS Voyager 

Harbor Monitoring O‘ahu: Barbers Point  
Lāna‘i: Kaumalapau Harbor

O‘ahu: Honolulu Harbor,  
Hale‘iwa Harbor 

Maui: Kahului 
Hawai‘i: Hilo 

Kaua‘i:  Nāwiliwili 
Guam: Apra Harbor 
Amercian Samoa: 

Pago Pago 
Saipan: Saipan Harbor

Website 

High Sea Level and Wave 
Run-Up Forecast

O‘ahu: Waikīkī,  
 North Shore

RMI Website

Harbor Surge Forecast O‘ahu: Hale‘iwa Harbor,  
Barbers Point Harbor

Website

Interactive Water Level Tool Pacific-wide Enhanced Capabilities PacIOOS Voyager

High	Sea	Level	Forecast
PacIOOS currently provides High Sea 

Level Forecasts for 9 areas in the region. 

At	right,	and	example	of	a	forecast	for	

Majuro, Marshall Islands. By providing 

a forecast, PacIOOS can alert locations 

five days in advance if the sea level will 

be at or above a determined threshold, 

or	extreme	sea	level	height	(red	line).	

When	the	extreme	sea	level	height	is	

exceeded,	flooding	at	the	lowest	lying	

land	is	expected.	The	example	at	right	

shows a time in January 2011 when high 

sea levels resulted in roadway flooding 

on Majuro. 
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 PLATFORM EXIST NEED PRIORTY PLANNED Water Quality Ecosystem Hazards Marine Ops

 Waverider Buoys     
 O‘ahu Barbers Point, Mokapu Point,       x x x
  Waimea Bay, Kāne‘ohe Bay     x x x

 Maui Kaumalapau Harbor (Lāna‘i), Pa‘uwela Kīhei Med   x x x

 Hawai‘i Hilo     x x x

 Kaua‘i  Līhu‘e or Hanalei Med 2014  x x x

 Guam Ipan, Ritidian       x x x

 NWHI  Midway Med Spring 2013  x x x

 CNMI Saipan - Tanapag       x x x

 Palau  Koror    x x x

 American Samoa  South High Spring 2013  x x x

 Marshall Islands Majuro     x x x

 High Frequency Radar     
 O‘ahu Kalaeloa (Barbers Point) Ka‘ena Point, Kāne‘ohe, High In Progress  x x x
  Kaka‘ako (Honolulu), Koko Head Barbers Point    x x x
   Kamehame , Kahului (2) Med   x x x

 Hawai‘i  Hilo (2) High Yes  x x x
   Kawaihae (2) Low   x x x

 Maui  Kīhei (2) Med   x x x

 Kaua‘i  Līhu‘e (2) Low   x x x

 Nearshore WQ Sensors  
 O‘ahu Ala Wai Wailupe High Spring 2013 x x  
  Waikīkī Hilton Hawaiian Village He‘eia Med  x x  
  Waikīkī Aquarium    x x  
  Maunalua Bay    x x  

 Maui  Kahului, Kalama High Spring 2013 x x  
   Ma‘alaea, Hāna, Kahekili Low  x x  

 Kaua‘i  Nāwiliwili Med  x x  
   Hanapepe Low  x x  
   Hanalei Bay High  x x  

 Hawai‘i  Kahalu’u, Pelekana, Low  x x  
   Hanuapo Low  x x  

 Guam Pago Bay Apra Harbor Med  x x  

 CNMI Laolao Bay Saipan Lagoon Low  x x  

 Palau Koror    x x  

 FSM Pohnpei Chuuk, Kosrae Low  x x  

 Marshall Islands Majuro    x x  

 American Samoa Pago Pago Fagatele Med  x x  
   Ofu Low  x x

 Water Quality Bouys     
 O‘ahu Ala Wai, Kilo Nalu, Kāne‘ohe (2)      x x   

 Hawai‘i Hilo Bay, Kīholo Bay Kaloko Bay  High Summer 2013 x x 

 NWHI   Midway High Spring 2013 x x  

 Acoustic Receivers     
 Hawai‘i 25      x   

 Guam/CNMI  25 Low    x  

 Palau 4      x  

 Satellite Tags        
 O‘ahu South Shore - Sand Bar Sharks  High   x  

 AWAC Current and Waves     
 O‘ahu  Kilo Nalu High Spring 2013  x x x

 Current Meters     
 O‘ahu  Barbers Point, Honolulu High 2013    x x

 Maui  Kahalui, Kaumalapau Med 2014    x x

 Water Level Stations     
 Pacific-Wide Leveraged by IOC and NOS      x x

 Maui  Mā‘alaea Low    x x

 FSM   Chuuk; Kosrae  High Yes   x x

 Coastal Cameras     
 O‘ahu Waikīkī, Waimea Bay      x 

 Maui  Kīhei Low    x 

 CNMI  Saipan Med    x 

 Guam  Tumon Med    x 

 Marshall Islands  Majuro, Kwajalein Low    x 

 AIS Receivers     
 O‘ahu Kaka‘ako Koko Head, Kalaeloa, Ka‘ena High     x

 Hawai‘i  Hilo High     x

 Maui  Kīhei, Kahalui, Līhu‘e Med     x

 NWHI  Midway, French Frigate Shoals Low     x

 Guam  Apra Low     x

 CNMI  Saipan Low     x

 Marshall Islands  Majuro, Kwajalein Med     x

 FSM  Chuuk, Pohnpei Med     x

 Glider Missions     
 Hawaiian Islands   2-4 per year High  x x  x

 Guam  2-4 per year Med  x x  x 

 

PacIOOS platforms: now and in the future.
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Data Management 
System

I
n development since 2009, the PacIOOS Data Management System 
(DMS) archives and serves data and model output for the entire PacIOOS 
geographical region. It is critical and essential to the success of the 

program. Operating on the backend specifics of data integration to the 
aesthetics of the web interface, the DMS is involved with all aspects of 
data flow including archive, discovery, and transport. By focusing on the 
management, service, and delivery of PacIOOS–related data, the DMS allows 
PacIOOS to respond to partner needs for sharing and integrating data, offer 
decision-making products and access to data download sites, and to display 
information in real-time and forecasting formats. 

Five Essential Functions
A PacIOOS Data Management Plan describes the detailed architecture 

required to design an internally complex data system with a resulting low-
complexity interface for the external user. The architecture includes five 
essential PacIOOS DMS functions: 1) data archive, 2) metadata management, 
3) data discovery tools, 4) data transport servers, and 5) data display and 
browsing capabilities. 

Core Products
One of the key components of DMS is the creation of user-friendly tools 

for data browsing and discovery, linking scientific data collection to online 
decision-making, and outreach products. 

In order to provide data and data products via the web, the Data 
Management Group must perform these essential steps:

PacIOOS

Manage ocean data for access, visualization, 
and decision-making
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Explorer is a data service providing GIS or map-based 
information for the insular Pacific. The geospatial 
database is based on Postgres, and the web mapping 
service is based on GeoServer; both are Open Source. 
The WMS and geospatial database is a unique service 
of PacIOOS and acts to fulfill a more robust demand 
for geospatial cataloging, computations and analysis. 
The  WMS allows users to directly query the database, 
make maps and overlays, and do geospatial analyses. 
Currently, Explorer covers the insular Pacific regions. 
Over the next few years, Explorer will expand to 
include Hawai‘i.

In addition to these three core products, PacIOOS 
will provide the capability to access and download 
data through a Live Access Server (LAS), DChart, the 
Environmental Research Division’s Data Access Program 
(ERRDAP), Sensor Observation Service (SOS), Thematic 
Realtime Environmental Distributed Data (THREDDS), and 
OPeNDAP. 

Data Product Development
Data products serve to translate raw data and model 

output into more easily interpreted forms. These data 
products serve the science of ocean observing to the 
general public and decision-makers. 

Current and planned products are provided in each 
of the focus area sections. 

Many of the PacIOOS products are available online 
under “Data Access – Popular Products.”

Product development will continue to be a primary 
focus of the data management as well as the outreach 
and engagement groups. PacIOOS product developers 
will work with existing focus groups, partners, regional 
liaisons, PacIOOS researchers, stakeholder groups and the 
outreach staff to develop, refine and display user-defined 
public information products for each of the PacIOOS 
focus areas, observation and modeling components. 

1. Move data from PacIOOS and partners to the local 
archive;

2. Host data on servers;

3. Develop data products from, and provide 
interpretation of, raw data streams; and

4. Distribute data, products, interpretations and system 
information via the web (i.e., development and 
maintenance of the PacIOOS webpages). 

These efforts will aid in the creation and maintenance 
of three core products for the public:

1. Website 
www.pacioos.org  
The website is the main interface between PacIOOS 
and its users. Web management lies within DMS 
because many of the data services rely on web 
browsers to search, subset, query, plot and download 
data. Strong communication between outreach and 
web-development efforts is essential for any future 
activity. 

2. PacIOOS Voyager 
www.pacioos.org/voyager  
PacIOOS Voyager is the core data-browsing tool. It 
is a map-based tool for displaying data as overlays, 
using the Google Maps API as foundation for the 
overlays. Dynamic data are incorporated in real time 
from the PacIOOS servers while others are static 
data sets either directly collected or provided from 
outside groups.  
 
Over the next few years, Voyager will expand from 
Hawaii to the entire Pacific region. 

3. PacIOOS Explorer 
www.pacioos.org/geoexplorer  
Geospatial data services, including the Open 
Geospatial Consortium (OGC) standards Web Map 
Service (WMS), Web Feature Service (WFS), and Web  
Coverage Service (WCS) are available via the PacIOOS 
Explorer. 
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THE NEXT 5 YEARS
Goal: Evolve to be the lead 
source for ocean information, 
customized products, and 
decision-making tools through 
the website, popular media, and 
technology outlets. 

Objectives

Objective 1 
Adapt and respond to changing 
technology and customer needs 
for improved data access and 
coverage. 

Action 1a. Enhance APIs and 
Web Map Services, staying 
in sync and adapting to new 
software and programming 
developments. 

Action 1b. Identify, integrate 
and provide data from partners 
throughout the Pacific through 
the website and customized 
products.  

Objective 2 
Build a system that easily 
integrates data from a diverse 
array of observing instruments 
for the purpose of building tools, 
services and products.

Action 2a. Participate in and 
adapt to the development of 
IOOS-led data management 
efforts and certification 
standards. 

Action 2b. Streamline movement 
of data from instruments to 
servers for improved modeling 
and forecasting capabilities. 

Example of PacIOOS voyager capacities.

The PacIOOS Explorer.

by observing we learn
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S
everal modeling systems 
produce a comprehensive 
ocean state prediction for 

the main Hawaiian Islands and 
other areas of the PacIOOS region. 
The models listed in the table at 
right are the force behind many 
of the forecasts, trajectories, and 
predictions provided by PacIOOS. 
On the other side, the real-time data 
collected by observing platforms in 
the region both feed and validate 
these models. All of our ocean 
model forecasts can be found on the 
website. 

Circulation Modeling: Ocean 
circulation and current forecasts 
are made daily using the Regional 
Ocean Modeling System (ROMS). 
ROMS is used in the prediction of 
water temperature, ocean currents, 
salinity, and sea surface height 
for three different geographic 
applications: Hawaiian Islands 
Regional Model, O‘ahu Regional 
Model, and the O‘ahu South Shore 
Regional Model.

Numerical	Modeling:	Existing	and	Planned

MODEL Hawaiian 
Islands

Guam CNMI/ 
Saipan

American 
Samoa

Wave Watch III (10 km) E E E P

SWAN (1km) E E E P

WRF E P P P

ROMS (1km) SOME E/P P P P

E=Exists P=Planned

Wave Modeling: Ocean waves 
are forecast daily using WaveWatch 
III (WWIII) and Simulating Waves 
Nearshore (SWAN) models with 
domains that extend throughout the 
entire Pacific. The model is designed 
to capture the large scale ocean 
waves, provide spectral boundary 
conditions, and a 7.5 day forecast. 

Atmospheric Modeling: The 
Weather Research and Forecasting 
(WRF) model produces daily 
atmospheric forecasts covering all 
of the Hawaiian Islands as well as 
detailed forecasts for each of the 
main Hawaiian Islands. 

Modeling

Providing forecasts for response and planning

FUTURE
Development of operational 

PacIOOS numerical modeling system 
requires highly resolved input data 
to correctly forecast the ocean 
dynamics surrounding the islands of 
the Pacific. Critical to the success of 
each model is use of highly resolved 
and accurate bathymetric and 
topographic elevation data. Through 
previous work conducted by the 
USGS, NOAA, U.S. Navy, and State/
territorial agencies, highly resolved 
and accurate public elevation data 
exist within the State of Hawai‘i, 
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Five-day predicted movements of particles based on 
ROMS modeled ocean currents.

the Commonwealth, and the Territories for PacIOOS to 
use within modeling systems. At present, such data does 
not exist in sufficient quantities to allow for expansion of 
existing modeling systems throughout the Republic of 
Palau, the Marshall Islands, and the Federated States of 
Micronesia. When such data exists, PacIOOS will prioritize 
the development of models to expand our forecast 
capability beyond its present boundaries. Current plans 
for expansion include:

•	 Circulation models to Guam, Commonwealth of the 
Northern Mariana Islands, and American Samoa. 

•	 The nested WWIII grid to cover Western and American 
Samoa and the high resolution SWAN grid for Tutuila. 

•	 Atmospheric modeling to Guam, American Samoa, and 
the Commonwealth of the Northern Mariana Islands. 
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A
s part of the U.S. IOOS 
enterprise, PacIOOS 
annually engages with 

the IOOS program office to 
determine the maximum amount 
of federal funds, awarded as the 
result of a competitive review 
process, available to PacIOOS 
for the continuation of annual 
operations and development of 
new capabilities. The IOOS Program 
has been a steady and consistent 
financial supporter of the PacIOOS 
program and, with PacIOOS 
expecting to gain and maintain 
certification in FY 2013 as the 
official non-federal regional IOOS 
enterprise in the Pacific Islands, it 
can be expected that PacIOOS will 
continue to receive a share of the 
federal funds allocated to the IOOS 
Program through the federal budget 
process. However, long-term federal 
support for IOOS and PacIOOS is 
not guaranteed, and uncertainties 
in future federal funding preclude 
PacIOOS from planning for and 
relying solely on IOOS Program 
support to maintain and expand 
operations in the region. 

Maintaining a diverse portfolio 
of investing partners with specific 
interests is suitable in the long-term 
but requires significant investment 

of human resources to identify, 
cultivate, negotiate, and manage 
successful partnerships. At the 
same time, our organization needs 
significant, sustained, and consistent 
annual support to provide for basic 
operations (system maintenance, 
upgrades/replacement of inventory, 
salary support for personnel) and 
allow for successful execution of our 
strategic initiatives. To date, the IOOS 
program has provided such support; 
however, it is prudent for PacIOOS 

Funding the System

To date, funds provided by partners outside the IOOS program make up 25% of 
all PacIOOS direct income, with partner organizations/agencies contributing a 
growing percentage of our annual budget (up from 6% in FY09 to 42% in FY13).

to explore additional means of 
obtaining annual funding for basic 
operations, including developing, 
evaluating and adopting pay-for-
use services built upon the existing 
PacIOOS data infrastructure, 
licensing of PacIOOS-developed 
software to industry, and contract 
use of mobile PacIOOS assets for 
data acquisition. 

In an effort to grow and 
diversify consistent funding for 
annual operations, PacIOOS will also 

Annual Direct Funding Contributions by IOOS and Partners
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Over the past five years, in an effort to build long-term stability into the annual 
PacIOOS budget process, PacIOOS has endeavored to expand our base of 
financial support and has been successful in drawing significant and consistent 
direct funding from other offices within NOAA, from other federal agencies, the 
State of Hawai‘i, the University of Hawai‘i and other academic institutions in the 
region, and local governments.

Sources of Direct Support to PacIOOS (2007–2012)

County <1%State of Hawai‘i 14%
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Other NOAA
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IOOS 73%
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work with industry, partners, and 
potential customers to integrate 
income-generating services into 
the existing suite of data, products, 
and information provided by the 
program. For the foreseeable future, 
IOOS Program office funding is 
anticipated to be the primary source 
of income for PacIOOS. PacIOOS 
will continue to seek out and obtain 
funding from partners agencies and 

organizations, while at the same 
time working with elected officials, 
federal agency personnel, and 
members of the IOOS community 
to sustain and grow support for the 
IOOS program within the federal 
budget process.

We don’t yet have the observation 

networks and capacities that we 

ought to have to keep track of 

what’s happening on and to the 

Earth. That priority on maintaining 

and expanding the data sets, the 

observations, the monitoring, is 

absolutely key. If you don’t do that, 

you can never make up for it, in the 

sense that we will never know what 

the Earth was doing in places and 

times when we weren’t monitoring 

it. We will be ashamed of ourselves if 

we allow the kind of data sets [we are 

collecting] to lapse. We’ll never forgive 

ourselves, and our successors in Earth 

science will never forgive us. ix

Dr. John Holdren 
Director of the White House Office  

of Science and Technology
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Endnotes

Hawai‘i Institute of Marine Biology

by observing we learn
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