OCEAN OBSERVATION HIGHLIGHTS
from the Pacific Islands Region
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PacIOOS’ region spans across the U.S. Pacific Islands, including
the State of Hawai‘i; the territories of Guam, the Commonwealth of
Northern Mariana Islands (CNMI), and American Samoa; the Freely
Associated States of the Federated States of Micronesia (FSM), the
Republic of the Marshall Islands (RMI), and the Republic of Palau;
and the Minor Outlying Islands of Howland, Baker, Johnston,
Jarvis, Kingman, Midway, Palmyra, and Wake.

OCEAN OBSERVING IN THE PACIFIC ISLANDS REGION
The Pacific Islands Ocean Observing System (PacIOOS) collects, manages, and serves information of ocean
conditions to help save lives and resources. Our easily accessible and reliable ocean observation and forecasting
data keep Pacific Islands communities safe, support livelihoods and lifestyles, and sustain coastal and ocean
resources. Fishermen, commercial operators, surfers, meteorologists, resource managers, scientists, and many others
rely on PacIOOS’ real-time, model, and archival ocean information to make well-informed decisions and to enhance
our understanding of the Pacific Ocean. By observing we learn.

PacIOOS is one of the eleven
regional associations of the U.S.
Integrated Ocean Observing
System (IOOS®), which is a federally
authorized program that works with national, regional, and
private-sector partners to ensure compatible and consistent
ocean and coastal data collection, management, and
information products across the nation.

The IOOS Association is a non-profit
organization formed by the regional
associations in support of the U.S. IOOS.
The IOOS Association works with the
eleven regional associations, the U.S. IOOS Program Office
within NOAA, and other partners to address the nation’s need
for coastal and ocean observation information. PacIOOS is an
active member of the IOOS Association.
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Aloha PacIOOS Friends,

I would like to take this opportunity
to thank you, our dedicated partners,
supporters, Governing Council members,
Co-Investigators, and colleagues for your
continuous commitment and support to
advance ocean observation efforts in the
Pacific Islands region.
We reached a major milestone in 2015, when IOOS certified PacIOOS as its
first Regional Information Coordination Entity (RICE), a significant recognition
that our high-quality ocean observation data meet national level standards
and are considered as such. Building on that trust and success, I am eager to
expand our network of data users and providers throughout the region and
to further our engagement with stakeholders from various sectors.
In this publication, we share some of the positive impacts of PacIOOS
throughout the region in response to our stakeholders’ needs. We are also
taking a peek at what’s in store for the upcoming year(s) and how we plan to
address ocean observation needs in the Pacific Islands region. I invite you
to learn more about island and atoll living, explore the different parts of our
region, and delve into coastal opportunities and challenges. You will notice
unique nuances and yet recognize overarching themes that warrant our
continued attention, including safety, resiliency, economy, and environment.
With your guidance and support, I am looking forward to strengthening
PacIOOS’ role in the Pacific to provide timely and reliable coastal and ocean
information, and to serve you and our community of stakeholders. As part
of the ongoing dialog, I appreciate and welcome your input and would
like to hear from you. Please feel free to contact me with any questions,
suggestions, and feedback, or to learn how to get involved.

Sincerely,

Melissa Iwamoto
Director, PacIOOS
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HAWAIIAN
Waikīkī and other areas off O‘ahu are hot spots for ocean
recreation, tour operators, and the visitor industry.
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Safety
Economy

EXPANDING SURFACE CURRENT OBSERVATIONS
The Pacific Ocean is a focal point for Hawai‘i’s economy
and lifestyle. With more than 1,000 miles of coastline,
Hawai‘i offers a wide range of recreational and
commercial activities to locals and visitors. The island
of O‘ahu alone draws more than 5 million tourists
each year and serves as an international, national, and
inter-island marine transportation hub for goods. In
order to help increase marine safety for fishermen, tour
boats, container ships, fuel barges, sailboats, surfers,
paddlers and other ocean users, PacIOOS expanded its
network of real-time ocean surface current observations
off the islands of O‘ahu and Hawai‘i. Ocean surface
currents enhance navigation, provide valuable data for
search and rescue missions, and inform distribution
of oil or hazardous material spills. PacIOOS’ real-time
observations and modeled forecasting capacities help
to increase ocean safety and foster a healthy marine
economy via improved decision-making.
More than 2,500 vessels arrive annually at the Port of
Honolulu, transporting more than 10 million tons of cargo.

PacIOOS will continue to improve its grid of real-time
ocean surface current observations. We are committed
to work with our partners, such as the U.S. Coast
Guard and the marine transportation industry, to
enhance usability of our products and to best serve our
stakeholders’ needs.

“

PacIOOS’ surface current measurements and models
are extremely valuable to our Search and Rescue
efforts around the Hawaiian Islands. Increased realtime coverage means we have more data available,
which helps us to narrow down the possible location
of a missing person or ship. Many mariners and water
sport enthusiasts are home safe with their families
today as a result of the tremendous partnership
between PacIOOS and the U.S. Coast Guard.

”

-- LT Kevin Edes, Command Center Chief,
U.S. Coast Guard, Sector Honolulu

7,000 mi2

Surface current coverage off
O‘ahu and Hawai‘i Island

ISLANDS
UNDERSTANDING TIGER SHARK MOVEMENTS
Researchers of the University of Hawai‘i are using
satellite tracking devices to study tiger shark movement
patterns in coastal waters around Maui and O‘ahu. The
findings revealed so far that sharks prefer coastal shelf
habitats shallower than 600ft, which often overlap with
popular surfing spots and swimming beaches. A cluster
of shark bite incidents on Maui called for the need to
better understand tiger shark movements. Tagging
animals off the island of O‘ahu allowed researchers to
compare behavior patterns between those two islands.
PacIOOS manages and serves tiger shark tracking data
and provides funding for ongoing research operations.
Through a user-friendly web interface, the public is
invited to explore movement patterns of individual
tiger sharks online. Please note, the mapping tool is
not a warning system and does not provide real-time
monitoring.

Many research questions remain with regard to tiger
sharks, their behavior, and their ocean habitat. Over
the next years, IOOS and PacIOOS will support a pilot
project as part of the Ocean Technology Transition
initiative to test innovative techniques utilizing tiger
sharks as “oceanographers,” roaming through the
depths of the ocean. Piggybacking on the tiger sharks’
dorsal fins, newly developed sensors can provide us
with fascinating insights about the ocean environment.
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Tiger sharks were tagged with
dorsal fin satellite transmitters
off Maui and O‘ahu since 2013

430,000

Page visits to the PacIOOS
shark tracking pages in 2015

Environment

Experts tag a tiger shark with a tracking device in the
waters off Maui. The satellite tag gets attached to the
shark’s dorsal fin and sends a signal every time the fin
surfaces the water.
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MARSHALL ISLANDS

Majuro Atoll is the most populated
atoll of the Marshall Islands.

© Greg Vaughn

FORECASTING POTENTIAL
FLOODING EVENTS

7ft

Above sea level is the mean height of
the land in the Marshall Islands

7,413

People per square mile is
the average population
density on Majuro

12

The Republic of the Marshall Islands has experienced an
increased number of coastal flooding events in recent years.
A combination of high tides and ocean swells can easily
inundate the low-lying atolls. In collaboration with local
authorities, PacIOOS developed a 6-day wave run-up forecast
for Majuro Atoll to anticipate potential flooding events.
Due to its successful implementation, a second forecast was
developed for Kwajalein Atoll in 2015, home to a large U.S.
missile test range. Both forecasts equip decision-makers with
accurate scientific data to increase preparedness and build
resiliency in the long run.
Considering the complexity of these forecasts, PacIOOS will
continue to ground-truth the model output with the support
of local partners. PacIOOS will consider developing additional
forecasts for other locations throughout the Pacific that are
vulnerable to flooding.

Potential flooding events were
indicated for Majuro by the PacIOOS
wave run-up forecast in 2015

Safety
Resiliency

High surf events and associated flooding cause
damage to properties and infrastructure.
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PALAU & FEDERATED STATES OF MICRONESIA
SUPPORTING LOCAL ECOSYSTEM MANAGEMENT
To maximize the use and impact of water quality
data throughout the Pacific Islands region, PacIOOS
initiated a Water Quality Sensor Partnership Program
in 2015, offering our partners the opportunity to utilize
nearshore sensor equipment for specific relatively shortterm monitoring projects. The Coral Reef Research
Foundation in Palau and the Micronesia Islands
Nature Alliance were selected to receive a Seabird
SEACAT water quality sensor for 2015-2016. The Coral
Reef Research Foundation is aiming to gain a better
understanding of a mesotrophic reef near Ngeruktabel
Island in the Rock Islands, Palau, and the Micronesia
Islands Nature Alliance will gather environmental data
at two grouper spawning sites in the Federated States

Environment
Economy

80%

Of Palau’s GDP is generated
through the tourism sector

© Allois Malfitani/ Pohnpei Surf Club

of Micronesia (FSM). Characterizing the water quality
parameters in these ocean environments will aid
environmental management efforts, thereby benefiting
both the local and visiting communities.
The Water Quality Sensor Partnership Program was
tailored to address data gaps for specific monitoring
projects. In order to gather long-term time-series data,
PacIOOS will continue to maintain its network of 13
nearshore sensors and water quality buoys throughout
the Pacific Islands region. Water quality information
helps to inform decision-making related to public
health and marine ecosystem management.

O

92.3 F

Measured water temperature in
the waters off Pohnpei, FSM,
in June 2015

1,000

Reef fish species can be found
in the waters off the FSM

Healthy reef environment at
Kehpara Marine Sanctuary, FSM.

GUAM & CNMI
Guam’s coastline often experiences
rough ocean conditions.

Safety
Economy
INCREASING OCEAN
SAFETY & PREPAREDNESS
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Typhoon Soudelor struck CNMI
in August 2015 and caused
severe damage.

The territory of Guam and the Commonwealth of the Northern
Mariana Islands are located in the Northwestern Pacific
Ocean, a zone known for high storm activity and rough ocean
conditions. In 2015, PacIOOS redeployed two of its wave
buoys, which completes the trio in the Mariana Islands. Realtime information on wave height, wave period, and wave
direction is a critical resource to agencies such as NOAA’s
National Weather Service, and provides valuable information
to other ocean users, such as fishermen, commercial
operators, and boaters to make safe decisions. In addition,
PacIOOS offers wave and atmospheric models in regional,
island, and local scales to forecast surf and weather conditions
up to six days in advance.
The network of 13 PacIOOS wave buoys across the Pacific
Islands is an important resource to monitor real-time ocean
conditions, 24/7. Stakeholders in the region rely upon the
data from the wave buoys to make safe decisions. PacIOOS
will continue to maintain its wave buoys, and improvements to
the mooring line will be tested to extend the longevity of the
buoy set-up.

The U.S. Coast Guard supported wave
buoy redeployment operations.

28.3ft

Significant wave height measured by the
Saipan wave buoy in October 2015
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Tropical depressions, tropical
storms, and typhoons affected
the Northwestern Pacific Ocean
in 2015

AMERICAN SAMOA
Reef structures can protect
shorelines and communities from
high surf and associated damage.
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ENHANCING COMMUNITY & REEF RESILIENCY
Sea level rise, increasing number of extreme weather
events, coastal erosion, and flooding are some of the
challenges island communities are facing in times
of a changing climate. Marine ecosystems, too,
are vulnerable to the effects of climate change. In
particular, higher than normal sea water temperatures
can cause thermal stress-related coral bleaching,
which may result in weakened reef ecosystems. Coral
reefs provide a natural barrier for coastlines, thereby
protecting communities from wave action and storms.
Equipping local resource managers in American Samoa
with real-time information is essential to monitor
short-term impacts and to inform long-term resiliency

“

Coral bleaching has significantly increased in recent
years, becoming more frequent and more intense.
Receiving daily SST [sea surface temperature] data
from PacIOOS provides us with a snapshot of the
actual conditions and serves as an effective indicator
to anticipate bleaching events.
-- Hideyo Hattori
NOAA Coral and Coastal Zone Management Liaison,
American Samoa

”

planning. The PacIOOS wave buoy off Aunu‘u not
only provides information on current wave conditions,
but also measures sea surface temperature every 30
minutes. Daily temperature logs are summarized and
automatically sent to local scientists to provide the
latest ocean observations in a user-friendly format.
PacIOOS will continue to help build community and
environmental resiliency by providing accurate ocean
observations and forecasting in American Samoa.
Working hand in hand with local partners will help to
strengthen our impact and address stakeholder needs.

Resiliency
Environment

250

Species of coral are known
throughout the islands of
American Samoa

Voyager users can combine various data
sets. Shown here is a wave model for
the Pacific Islands region and the actual
wave height measured at Pauwela, Maui,
wave buoy in October 2015.

VISIT US ONLINE
PacIOOS data is free of charge and easily accessible
on our website online. User-friendly graphs and tools
help to visualize complex data sets and provide both
experts and layman the opportunity to explore realtime, model, and archival data. PacIOOS Voyager
is an interactive mapping platform, containing all
of PacIOOS’ observations and forecasts, as well as
additional layers that are relevant and informative to
our stakeholders. Users can combine layers, filter and
download data, view time series, adjust view options,
share links, and much more.

PacIOOS also develops customized platforms and
mapping tools for specific projects to address
stakeholder needs. For instance, PacIOOS supports the
Interagency Climate Adaptation Committee (ICAC) by
providing a tailored map viewer for decision-makers to
assess climate change impacts in the State of Hawai‘i.

1,600

Individual data sets available
in PacIOOS Voyager

1.3 million

www.pacioos.org website pageviews in 2015

Wave run-up forecasts provide communities and authorities with
potential inundation heights for various shorelines. If the curves
hit the red shaded area, flooding is likely to occur.

www.pacioos.org

BECOME A PARTNER
PacIOOS staff and regional liaisons constantly engage
with partners and stakeholders through meetings,
presentations, and briefings to share programmatic
updates and to better understand observational
needs. Fifty-two governmental, industry, academia,
and non-profit partners are showing their commitment
to PacIOOS through a Memorandum of Agreement
(MOA). Please contact us at info@pacioos.org if you are
interested to get involved or would like to become a
MOA partner.
PacIOOS also continues to participate in educational
outreach events to raise awareness about its data
products amongst local communities and ocean user
groups. Catch us at the next event and check out our
engaging activities!

Families find out how to test water characteristics at the
Mauka to Makai event, hosted by the Waikīkī Aquarium.

3,000

83

PacIOOS assets located
throughout the Pacific
Islands Region

153

Meetings with PacIOOS
partners and stakeholders in 2015

PacIOOS Governing Council Executive Committee
members learn about coastal erosion and flooding
hazards on Majuro, Marshall Islands.

Community members reached
at outreach events in 2015

Stay connected and be in touch!
We’d love to hear from you.

www.pacioos.org

info@pacioos.org | 808.956.8784
1680 East-West Road, POST 815
Honolulu, HI 96822

