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- Baseline data gaps

Rivers and Streams (miles)

Lakes and Ponds (acres)
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Percent impaired
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34.7
23

309,000
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Waters monitored under the Clean Water Act
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Type of instrument:
W Bottle
Bathythermograph
mCTD'
W Buoy (moored or drifting)

Ocean data growth

More data have
been collected —
since 2000 than
over the previous
100 years

B Attached to a marine animal
4 . AutonomOUS vehicle .........................................................
Other

Simple probes
and bottles
sampled water

Number of casts* per year (hundreds of thousands)
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*A cast is a set of measurements for a single variable, such as temperature or salinity at different depths.
'CTD, high-resolution sensor of conductivity, temperature and depth.
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Source: World Ocean Database

Brett, Leape, and
Abbott, Nature (2020).



Emerging technologies

Fourth Industrial
Revolution
technologies Challenges for oceans
Building
resilience to
Fishing Preventing Protecting Protecting | climate change
sustainably pollution habitats species | and acidification
3D printing
Advanced
materials

Advanced sensor
platforms

Artificial
intelligence

Bio-technologies

Blockchain

Drones and
autonomous
vehicles

The internet of
things

Robotics

New computing
technologies

Virtual,
augmented and
mixed realities

Being Explored - Fourth Industrial
Revolution technology being
explored or in early stages of

implementation to address this
challenge.

Being Scaled - Fourth Industrial
Revolution technology implemented
in numerous applications to
address this challenge.
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- The Current State of Affairs -

« Current frameworks do not support emerging
technologies and data sources well—-there is a
mismatch between the speeds of tech vs. policy
evolution

« Uptake of technologies and new data products is
slow, despite their promise

« We are in a once-in-a-generation opportunity to
use data and technology as a catalyst for creating
better coastal policy frameworks in the U.S.
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.- What Holds us Back? -

Constrained time and monetary budgets and -
uneven distribution of core competencies across 29@
agencies ==
Cultural barriers oS¢
Prescriptive regulations for technology constrain A A
progress and create lock-in e

Perverse government incentives can limit market
growth and disincentivize scientific advances

A patchwork of regulations spread across different
governing agencies and separated by technology

type




: Modeling realities :

Scientific investigation produces:
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Scientific investigation produces: :> None
uncertainty of the knowledge mitigation

adaptation

FIGURE 1| Knowledge and uncertainty of that knowledge are both products of scientific investigation. Knowledge and uncertainty combine with
values and political will to influence responses. Uncertainty always exists, and in complex problems, new investigation reveals new sources of
uncertainty. Uncertainty reduction is uncommon. Uncertainty can always be used, politically, to fuel selective doubt to disrupt the development of
knowledge-based responses.



- Technical barriers :
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Pendleton et al., ICES J Mar Sci (2019)



: Resource barriers :

Factors Posing Challenges to State Data Work
State officials cite staffing issues as the greatest obstacle

70%
60%
50%
40%
30%

20%
o ﬁﬁmm
0% -

Staffing Data Data quality Datl Governmental Funding Technology Interagency Leadership
Issues,  accessibility culture cooperation Idrﬁtructum lsmu semrlty

Including
skills

Note: Bacause officlals were able to salect more than one data point, totals do not equal 100.
Source: Pew Interviews of state officlals

© 2018 The Pew Charltable Trusts
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Traditional
knowledge

High quality
scientific
data

Legal constraints :

Citizen
science
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Industry
data

Low quality
data

Qualitative
data




- Legal constraints :
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Advanced
sensor
platforms
Artificial
intelligence
New computing
technologies
Blockchain

The internet of
things
Biotechnologies

Data + Emerging
Technologies

Drones

The internet

Accountability

in markets

Biotechnologies

Advanced sensor platforms

Artificial intelligence

of things

New computing technologies

Real-time and predictive
information on ocean
conditions and use

Farming that
protects ocean
resources
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Game-
Changers

Advanced sensor
platforms
Artificial
intelligence
Blockchain

The internet of
Empowered things
communities

New ocean
machines

Internet of things

* Drones and
autonomous vehicles

e Avrtificial intelligence
Advanced sensor
platforms

e Robots




: Data + Emerging :
Technologies
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Enabling nature-based :

solutions
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Enabling stakeholder
engagement
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- Moving forward :

* The necessary legal structures to support innovation and
regulatory changes largely already exist

 Shifts in regulatory frameworks (e.g. from technical
standards towards performance-focused standards)

 Resource committments

 New approaches are needed to provide sufficient unity,
guidance, and predictability to build a robust ecosystem
of coastal science and technology that supports local
flexibility and recognizes regulatory constraints
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