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NANOOS is the Pacific Northwest Regional Association of the U.S. Integrated
Ocean Observing System (100S).

NANOOS is a network of over 70 member organizations and data providers
that work to sustain and integrate ocean observations and modeling to
produce regional data products that help:

o Ensure safety at sea

o Build economic resilience

o Increase understanding of the coastal ocean and estuaries
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NANOOS Visualization System (NVS) NnvVs.nanoos.org
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Hj NANOOS Visualization System

NVS provides easy access to observations,
forecasts, data, and visualizations.

NANOOS Presentation
for NOAA West Watch

jation of Networked Ocean Observing Systems.

Tracking Warm Sea Temperatures - Is it a Marine Heatwave?

The NVS Climatology app allows visualization of current and historical data to
see how different conditions are. Dynamic plotting enables users to explore
year-to-year differences for a variety of data sets including water temperature
and wave height. This function makes it easy to compare recent marine heat
waves or to compare current data to other years, as well as the long term
average. Click to expand the plot, then highlight any year in red by clicking the
bubble next to the year. See the guide on how to track anomalies and follow the
Tracker to see if a heat anomaly is a marine heatwave.,

View the Data How to Track Anomalies Marine Heatwave Tracker

Go

[ —

Student Awarded for
HAB Prediction Model

Upcoming NVS Fishers
Webinar




NANOOS Visualization System NnvVs.nanoos.org

NANOOS Region User Groups:

Maritime: shipping, oil transport/spill

remedlathn Tsunami Boaters Tuna Fishers

Fisheries: salmon, shellfish, groundfish,
aquaculture

Environmental conditions: HABs, hypoxia,
ocean acidification

Shoreline: erosion, inundation

Hazards: Search and rescue, national , _ :
security, tsunami evacuation ' deacn anc Maritime

Educators: formal, informal, research R iy

Marine recreation: boating, surfing, diving
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nvs.nanoos.org/DataExplorer

NVS Data Explorer:

* Near real-time water quality data,
weather and sea conditions from
in-situ assets like buoys, fixed
platforms, etc.

« Water quality forecast models,
including aragonite, pH, nitrates,
phytoplankton, etc.

* Currents, wind, wave and weather
forecasts

« Temperature and chlorophyll
satellite data

» Tide forecasts and water level plots

* River discharge and height
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nvs.nanoos.org/DataExplorer

NVS Data Explorer:

* Near real-time water quality data,

weather and sea conditions from
in-situ assets like buoys, fixed
platforms, etc.

« Water quality forecast models,
including aragonite, pH, nitrates,
phytoplankton, etc.

* Currents, wind, wave and weather
forecasts

« Temperature and chlorophyll
satellite data

» Tide forecasts and water level plots

» River discharge and height
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nvs.nanoos.org/DataExplorer

NVS Data Explorer:
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nvs.nanoos.org/DataExplorer

NVS Data Explorer:
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nvs.nanoos.org/DataExplorer

NVS Data Explorer:

Terrain Map

* Near real-time water quality data, NW WRF Forecasts
weather and sea conditions from Ml (inJEmpetatie
. . . . {7} Barometric Pressure
in-situ assets like buoys, fixed S
platforms, etc. ———

« Water quality forecast models, O

including aragonite, pH, nitrates,
phytoplankton, etc.
« Currents, wind, wave and

weather forecasts osu o
« Temperature and chlorophyll = - - -
satellite data =
» Tide forecasts and water level plots B ssiinity & Currents S
* River discharge and height mocline

0O & Q @

3 May 2025




nvs.nanoos.org/DataExplorer
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nvs.nanoos.org/DataExplorer

NVS DATA EXPLORER vore v @@

NVS Data Explorer: .

A

XTide Forecasts 2 on Terrain Map <

= | Tidal Currents

 Near real-time water quality data, =t LR £, oaie U e
weather and sea conditions from R L O ' ' '
in-situ assets like buoys, fixed B S i
platforms, etc. B viser Temp st S AU T
« Water quality forecast models, B vete: Temp. o5 WY TR
including aragonite, pH, nitrates, B wate: Temp. ‘
phytoplankton, etc. Sl | s
« Currents, wind, wave and weather M| Woter Temp

\ =201
Suns'le1 Beach”

forecaStS Hjajar =it ' ter) (2 s Melvillg-f'.‘:’:i'li/ : o7y
« Temperature and chlorophyll = D 1 i
. Tidal Currents [ i

Satelllte data "" Currents
 Tide forecasts and water level = Currents. ered) (2

Surface Currents (m/s) 3 p ” T AR
s uglru Jewell ¥

2 7 iy s S L P B iy SR
plots MODIS i 4 & o0 2GrandRapids? = S L Pittshurg el
S = L 4 ' TRAt,

eyboard shortcuts  Map data ©2025 Google | 5 MM bem—d Terms

- River discharge and height " May | 20 v on o~

2513 May 2025 14 May 202515 May 2025 16 May 202517 May 2025 18 May 2025 19 May 2025




nvs.nanoos.org/DataExplorer
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NVS User Specific Applications

NvVs.nanoos.org

NANOOS Region User Groups:

Maritime: shipping, oil transport/spill
remediation

Fisheries: salmon, shellfish, groundfish,
aquaculture

Environmental conditions: HABs, hypoxia,
ocean acidification

Shoreline: erosion, inundation

Hazards: Search and rescue, national
security, tsunami evacuation

Educators: formal, informal, research

Marine recreation: boating, surfing, diving

Tsunami

Evacuation Zones

Beach and

Shoreline Changes

High Frequency
Radar

Boaters

Beach View

Maritime

Operations

Comment

Tuna Fishers

Shellfish Growers
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nvs.nanoos.org/Climatology
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nvs.nanoos.org/Climatology

NVS CLIMATOLOGY Viore ¥ @
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“The Blob”

The marine heat wave
known as “the blob”
lasted from late 2013
through 2015.

Anomalous SSTs
were mostly kept
offshore during 2014
by seasonal upwelling,
until the shift to
downwelling in fall
2014 brought warmer
waters to the coast
and into the Columbia
River Estuary.

Dynamics were
different in 2015.
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(&) NDBC Tillamook

Seasonal Variability ~ Annual Variability
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Using the NVS Climatology
app to track anomalies

How typical are current conditions?

many saurces of i ion fox thess wanting io track oxsanogrshic carditions
aroughout the NE Pacic Orear t be sbi to iFthe ypicsl o not
The NVS Cimotology App was mads for this purpase; by using this app peopie can easily compars
prasant sbsarvations with dats fram ptavu:msw:m thus gaining information on how typical or

current valuss ars: 2 chiorophyll, sea level,
amang others. NANDOS fatures data from bm:h stallites and buoys, prasanting these data relative to
the typical eanditiors (= climatoiagy] 30 ore can visuslize the current departurs fram thass conditions (=
anomaly). Hers we pravics imfarmation an how o use this app toview snomalies for the open ooaan,
eoaztal waters, and Pacific Morthwast estuarics.

Using the 1V Cimatalogy App:

A satallita viaw shows a wids axpanse of tha ooan. Thass are great tooks for sesing large-scala
pheromena liks El Nific-La Nifia urhh rire Heatwawes (MHWS], which ars assodsted with ssa surfacs

anormalias. For sci tion about the 2014-2016 sea surface temperature
anomalics in the NE Pacifiz, za tha rapart from Padific Anomalies warkshops.

Taview i wates ancmaliss, ither "NCDC O or 05U

MODIS" Water Tamp. [Anomaly) under Satellita Remote Sensing. Temperature departures from normal
{anomaiias) show warmer than aversge waters a5 red. You can zoam in ard out an the map and e the
timaline at the bottom to compsre months and years. Cick the day, manth, or year fyellow font] for
sazy comparizon. The setelltes ars aparated by NOAA (NCDC O and NASA [MODIS] with arshysis by
Oregon State Univarsity, 3 NANGOS partnar.

Tracking Warm Sea Temperatures - Is it a Marine Heatwave?

The NVS Climatology app allows visualization of current and historical data to
see how different conditions are. Dynamic plotting enables users to explore
year-to-year differences for a variety of data sets including water temperature
and wave height. This function makes it easy to compare recent marine heat
waves or to compare current data to other years, as well as the long term
average. Click to expand the plot, then highlight any year in red by clicking the
bubble next to the year. See the guide on how to track anomalies and follow the
Tracker to see if a heat anomaly is a marine heatwave,

M How to Track Anomalies

Another usaful view from the i pois i i i raal-ti from buays, fixed shora
platforrrs, sed land stations. Vieuwers £an sas 3 eamparisan of the rasl-tims dats to Histarical data and
rmears. By selecting a specific si popup 0 compare reak-ti

...... wird spead, ai st to the “di-y records at thess locations, Data

fram the current year are shawn a3 e e, Memsararmars spanning the entire record are in light
blusa and light grean, tha historical maan in black, with +/- 1 standard deviation in dark blugand + 2
in purple. Alsz, anscan slect data fram amy year in the record ta visuslize in red.

Using tha i from tha NS Clir Il App, ona during March 2020, 2 portion of

acific surface. 33 shown from the NCDC O satellie
.m:gwbaiuwlm Bt that the waters nn:rthe comstare cnulelorduwm average. In cantrast. the
2043 [below right] when wanmer than averegs

w:tnr:smnnnd with s MW that pummmn tha NE Pacific furing summer. Changing the data, you
£an campars these conditions ta thass of the so-named “blab” maring hestwavs that persisted in the
NE Paific from tate 2013 throughout 2015, a5 raparted in tha Facific Anomaliss worishops,




www.nanoos.org/products/habs/real-time/

Real-time HABs:

« Environmental Sample Processor
(ESP) off the coast of La Push, WA
monitors specific algal species and
domoic acid

« Seasonal real-time observations

» Forecasts provide an early warning
of HABs to coastal shellfish
managers

« PNW HAB Bulletins produced
through the ORHAB Partnership
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Pseudo-nitzschia (FN) abundances are quantified for large and small cell morphologies using light microscopy. Threshold
values: 50,000 cells/L for large PN 1,000,000 cells/L for small PN which trigger additional testing for seawater particulate
domoic acid (pDA). Seawater pDA values =200 ng/L lead to toxin accumulation in shellfish such as razor clams. Sampling
sites, colored by relative PV abundance (high: > threshold value for either cell morphology; moderate: > 1/3 threshold; Jow:
< 1/3 threshold) and pDA, are shown in the upper left two panels. “No dara”™ indicates that there were no data within the
previons 135 days. Time series of PV abundance (cells per liter = ¢/L) and pDA at select beaches are shown in the upper right
main two panels. Offshore samples (lower left) are collected and analyzed at -2 week intervals during late summer/early
fall. Additional samples are collected by a remotely operated Environmental Sample Processor (ESP) that is moored off La
Push, WA, in late spring and late summer.

Decisions regarding shellfish harvest closures at individual beaches are made by the Washington Department of Health, the
Oregen Department of Agriculture, and Coastal Treaty Tribes after measuring toxin levels in shellfish collected from each
beach (WA link; OR link), and not from the information presented here. However, the information presented here aids
coastal managers in better understanding and predicting the onset, duration, and magnitude of toxin outbreaks as well as
their impacts.
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Education: Increasing
Ocean Literacy

« Middle and high school
engagement including visits,
mentorship, career expos, etc.

_ , Multiple
 Undergraduate internships and Stressors
volunteer opportunities

« Teacher training

_ , Ocean Acidification and
* Lesson plans available online The Intertidal

How does Ocean Acidification impact our shores?
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OCEAN OBSERVING SYSTEMS (NANOOS)

The eye on the Pacific Northwest's ocean and coast

The Morthwest Association of Networked Ocean Observing Systems, MANOOS, is
part of a nationsl MOAA-funded effort, the U.5. Integreted Ccean Observing »
Syetem, 008, designed to enable the broadest access to oocean data, tools, i i

products, and knowledge. MAMOOS provides coordination of pecple, technology, : LT 'ﬂu‘- '«ﬂ’“\,.

&nd deta to meke coastal ocean information more accessible and usabla.

In response to the Hoh Tribe's request, here, on two pages, we provide links to
tailored information of specific interest to the Hoh Tribe accessed from our
comprehensive MANOOS Visualization System (MAS).

Hera, each link takes you directly to updated data for oxygen or wave height.
Crther variables like temperature are alse sveilable to explore. When oxygen is
below 2 mgfliter, that is hypoxia and sensitive organisms may be stressed or
perish; oxygen below 5 mg/liter may cause avoidance behavior in some species.
Sea real-time oxygen dats, if eveilable, from the UW M mooring, two
Quileuta Tribe moorings (1, 2}, and & UW glidar. See real-time wave data from a
Quileuta Tribe wave buoy and a NOAA NDBC mooring st Cape Elizabeth.
Just click on the imege and you will see the latest data on NANGOS.

o § &

Nanoos.org

NORTHWEST ASSOCIATION OF NETWORKED

A,

VS.Nanoos.org

Here you can see what 8 UW forecast model
called "LivaOcegn” predicts for oxygen
concentration atthe sea-bed. Usethe menu
: ! at left to change the variable of the modal
_output or use the legend drop-down menu to
! chamnge the depth.

We also provide access to informsation on
Harmful Algal Blooms, both real-tine toxin
dats and the Pacific Northwest Harmful Alga|
Bloom Bulletin iwhen these are available).

Additional ivems that may be of interast
imclude 'spps” tuned to show safe boating
conditions, whera sea surface temperatures

¢ favor wins or zalmon, and additional forecasts
_ of coastal properties.

Please contact us with feedback or questions!
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For More Information

Contact us if you have any questiens, or to learn more about sur program:
Jan Newton, NANCOOS Executive Director
206-543-9152 | janewton@uw.adu
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We want to hear from you. Your ideas about what you'd like in NVS matter to us.

Let us know what works for you and what doesn't. We look forward to hearing from you. Certification
Glossary
Subject NVS Version 6.2
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NVS.nanoos.org
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