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* Those using the marine environment are making decisions that need
information regarding the conditions under which they will be working.
* The problem is their Mutual Ignorance:
* Those with the data and model forecasts don’t know what decisions are
being made and what information would improve those decisions.

 Those making the decisions don’t know what information is available from
the data and models. S o
* The obvious solution is to involve the end-users, so those providing the forecasts
understand the decisions that need to be made and can suggest what

information-and-displays- might be provided to help W|th those decisions.(the
suggestions might be rejec‘ted) ;
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Improvements and additions to seacast.org were made based on nput
from fishermen 1n group meetings.

The research 1nto risk perceptions used 1nd1v1dual 1nterv1ews with
fishermen, modelers and web designers. e
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SOLUTION (for the practical aspect):

Develop a simplified web page
(somewhat like the much more complex
NANOOS Visualization System).

Make it available to the a ‘small’ group
of Newport fishermen; meet and get
feedback (also through email and other
e-media); modify the website; iterate.

At some point, make it available to
fishermen in other areas, using Newport

fishermen also to present it.

Finally, find a more permanent platform.

SOLUTION (for the research aspect):

)

Interviews to define the ‘mental models
of risk and uncertainty for fishermen
and their families (‘data users’), forecast
modelers and IT display experts (‘data
providers’)



Jessica Kuonen

Ocean Views: Characterizing Risk Perception, Uncertainty, and Decision-making
Within the Ocean Condition Forecast System

Research Questions

* What are similarities and differences
in risk perception & comfort with
uncertainty (R&U)? Ocean

Data

 How do these impact what forecasts Provider
are made available?

e How do the available forecast fields
impact fishermen’s ability to make
decisions?



Jessica Kuonen

Ocean Views: Characterizing Risk Perception, Uncertainty, and Decision-making
Within the Ocean Condition Forecast System

Fishermen face multiple, intersecting risks: both by going to sea and by not going to sea.
Uncertainty is part of the lifestyle appeal, but they must minimize risk (physical/economic).

Scientists perceive risk in the misuse of their forecasts, along with actual forecast errors. As
with the fishermen, there are risks in providing a forecast and risks in not providing it.

Fishermen want longer forecasts so they can use them on land and still have som confidence
in them when they go to sea. They look to the future.

Scientists prefer shorter forecasts to minimize errors. They look to the past to try to validate
past forecasts to quantify errors/uncertainty.

Fishermen compare all sources of information to develop their own ‘intuition’ as to the
reliability of different sources.

Scientists want to quantify uncertainty in terms of statistical error bars and margins of
uncertainty.




Jessica Kuonen

Ocean Views: Characterizing Risk Perception, Uncertainty, and Decision-making
Within the Ocean Condition Forecast System

* Fishermen and scientists share a common reality — this is their livelihood.

* Fishermen and scientists consider forecasts to be both imperfect and useful: they both
have an interest in improving them.

* Fishermen and scientists share a mutual curiosity about the ocean, but through different
perspectives. Fishermen consider themselves ‘citizen scientists’. They could be a source of
data and information of use to scientists to validate the forecasts.

* Data providers, end-users and the entire data-collection and forecast effort comprise a
single system. Cooperation between data providers and end-user communities is key to
successfully creating value added products and improving the models.




Practical Lessons: General — Decisions are the Key

* The presence of many choices is initially a deterrent to use. They don’t want to deal with
unnecessary decisions. Working at sea is hectic/confusing/dangerous.

* They prefer to look at forecast fields on land, for calm decision-making. This requires longer
forecasts that include the later period of their activity — more than a couple of days ahead.

 They do not want fields depicting uncertainty or expected error, +xx. x They will compare
forecasts to their own experience, other sources of data (buoys, observed drift & waves ...).

Specific Lessons - Some Obvious, Some Difficult, Some Surprises

 Use of non-standard units, knots, fathoms, degrees F, ...

e Distance and straightest path from port to XX degree water, SST and CHL fronts

 Maps of anoxia on bottom and low pH water — need ecosystem models

* Currents needed for laying out lines of gear, crab pots — especially direction

e Strong currents pull marker buoys under and gear can not be found

e Salinity — water below 20 psu kills crabs —they pump water into holds to keep crabs alive;
pumping while travelling through river plumes can kill crabs; problems occur especially in
bays while waiting to deliver full loads of crabs to the buyers. The models don’t include bays.

e SOLUTION: With our final funds, we placed a real-time salinity station in one bay.
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Emails from fishermen describe the benefits of the real-time salinity station:

“Yesterday was perhaps the best example of the value of the new salinity station.

Lots of rain ... and a short weather window.

Many boats blown off the ocean at the same time and (this resulted in) many boats
having to wait (sometimes several hours) to unload. Price just went up (S4.75/Ib).
ALL those that had to wait were deciding (whether to) re-circulate and/or provide

aeration.

When we crossed (the bar) 2 hours after low water, the salinity was at 11%, 12%
and 13% (at 3’, 7, & 11’ depth): all toxic numbers for crab. We shut off our pump

and held the crab in good water until we could unload. Zero dead / lost. Zero weak

crab. Excellent!”



Short Summary

To provide data/information to end users, one must

understand the decisions they will make using the data.



Pilot Salinity Monitoring Station: Net Result
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The End Game
Would another program take over the Seacast development? The IO0OS
system regional nodes provide information to regional users.

The Northwest Association of Networked Ocean Observing Systems
T S (NANOOS)

Coastal ocean:
Northern extent of California Current
Winds, topography, freshwater input, ENSO & other climate cycles

i Major inland basins:
Puget Sound-Georgia Basin, Columbia River
| Urban centers, nearshore development, climate variation

— Coastal estuaries:
G\l.g; S = " Willapa Bay, Grays Harbor, Yaquina Bay, Coos Bay, +20
}I | Resource extraction, development, climate
| r‘k U=
NEI{QC}BOS

OCRA

Shorelines:
Rocky to sandy, dynamic: storms, erosion
Winds, development, climate

Major rivers:
Columbia River (~75% FW input to Pacific from US WC)

'y many rivers (e.g., Fraser, Skagit) via Strait Juan de Fuca
Dredging, water regulation, climate change

NANOOS Region User Groups:
Maritime: shipping, oil transport/spill remediation
Fisheries: salmon, shellfish, crab, groundfish, aquaculture

"% Environmental management: HABs, hypoxia
| Shoreline: erosion, inundation

L Hazards: Search and rescue, national security
Educators: formal, informal, research

Marine recreation: boating, surfing, diving




The NANOOS Visualization System had been considered at the beginning but had been to

1nt1m1dat1n for the fishermen. Our prototype was based on the NVS system design.
NVS DATA EXPLORER |
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The End Game
The NANOOS
Visualization
System has
moved toward
providing |
simplified — e
subsets of data
for specific
users. Seacast
is a natural
addition. 0 WAVEWATCH i e

NVS.NAaN00S.0rg

ADDITIONS & UPDATES
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