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How have users acted on SLR science?

● Consideration of SLR in policy, planning, design (Berke et al., 2019; Herb et al., 2019; Fu et al., 2017; Woodruff & Stults, 2016)

● Adaptation actions by different users 

● Neither specific with regard to choices regarding scientific basis for decisions

So far, we’ve found:

1. Three basic approaches to using SLR science

a. 1 Line

b. 1 Curve

c. 2+ Curves

2. Science is actionable, but different “actions” have different needs with regard to 

scientific basis for SLR



We use thematic coding to analyze users’ documents

● United States

○ Policy and Management Documentation

○ Environmental Consents Documentation

● Federal, State, Local/Project Scale

● Published after 2013

● Thematic Coding

● Geographic Scale

● Authorities / Governance

● Action (e.g., planning, design, etc.) (Biagini, 2014)

● Scientific Basis

● Planning Horizon

● Risk

● Uncertainty



Users act on both probabilistic and scenario-based science

Sweet, W., Kopp, R. E., Weaver, C. P., Obeyserka, J., Horton, R. M., Thieler, E. R., & Zervas, C. E. (2017). Global and Regional Sea Level 

Rise Scenarios for the United States. (NOAA Technical Report NOS CO-OPS 083).

.



Users act on both probabilistic and scenario-based science

Griggs, G, Árvai, J, Cayan, D, DeConto, R, Fox, J, Fricker, HA, Kopp, RE, Tebaldi, C, Whiteman, EA (California 

Ocean Protection Council Science Advisory Team Working Group). Rising Seas in California: An Update on 

Sea-Level Rise Science. California Ocean Science Trust, April 2017.

Rhode Island Coastal Resources Management Council Shoreline Change SAMP Volume I (2018)



Linear Trend in SLR

Users weight empirical data greater 

than future modeled data or scenarios

Type 1

Examples

● Monomoy Wildlife Refuge (Infrastructure)

● Delfin LNG EIS (Infrastructure)

1 SLR Curve

User determination of “best available 

science” and a risk determination from 

user for each use

Type 2

Examples

● Hudson Tunnel Project EIS (Infrastructure)

● NYC Resilience Design Guidelines (Policy)

● PANYNJ Design Guidelines (Management)

● Rhode Island SAMP (Policy)

2+ SLR Curves 

Provides a decision range for a user to 

examine adaptive capacity, cost 

sensitivity, or critical thresholds related 

to different uses

Type 3

Examples

● San Francisco Capital Planning 

(Management)

● Calcasieu Lock (Infrastructure)

● Terrebonne Parish Levee (Infrastructure)

● NAVFAC Guidance (Management)

● California Guidance (Policy)



Type 1: Linear Trend

● Places weight of decision on 

empirical data

● Some users attempt to 

explicitly refute through 

management and planning 

and policy documents at the 

federal, state and local level

● No longer a justifiable 

LOWER bound?



Type 2: 1 SLR Curve

NYC Mayor’s Office of Recovery and Resiliency (2018)

● Associated with:

○ Management and Planning, Policy

● Choices or based on asset lifecycle, asset 

type, or other dimensions of decision

● Choices based on risk posture:

○ Precautionary

○ “Likely”

○ Empirical / research base

Rhode Island Coastal Resources Management Council (2018)



Type 3: 2+ SLR Curves

● Associated with two different decision 

documents 

○ Physical Infrastructure, “Green” 

Infrastructure

○ Public / multi-stakeholder processes or 

recommendations by expert panels 

● Using 2+ Estimates allows for:

○ Adaptive management pathways

○ Critical thresholds

● Complicating factors: 

○ Incorporating Type 2 actions where 

geographies or authorities overlap

○ Different jurisdictions adopt/update 

scientific basis on different timelines

Hudson Tunnel Project EIS (2017)

Guidance for Incorporating Sea Level Rise into Capital Planning in 

San Francisco (2015)



Evolving bounds to science and policy approaches

Key Findings:

1. Users document at least three different 

approaches for taking action on sea 

level change

2. Recent policy and management actions 

from some users explicitly identify 

“Type 1” analysis as insufficient 

3. What users “do” or “have done” 

remains allusive. Relatively few executed 

projects and audit mechanisms.
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Evolving bounds to science and policy approaches

Key Takeaway: Selection of bounds for Users / 

Uses:

1. What is ‘best available’?

2. What is a plausible UPPER bound?

a. Uncertainty in SLR and low-probability, 

high consequence outcomes

3. What is a justifiable LOWER bound?

a. How much adaptation is enough? (Hall 

et al., 2012)

b. Justify through empirical data?

c. Risk approach and authority (e.g., 

precautionary)? Hinkel, J., C. Jaeger, R.J. Nicholls, J. Lowe, O. Renn, and S. Peijun, (2015). Sea-level rise 

scenarios and coastal risk management. Nature Climate Change, 5, 188-190. 


