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Rooted in the Gulf Coast 
and extending our impact to 
geographies facing similar challenges
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DECISION 
SCIENCE: 

STRUCTURED 
DECISION-MAKING 

I t  p rov ides  a  f ramework
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I need to know 
what I can do for 
my community

Manager

Here’s why that 
happened and what 

future might be
Scientist/
Engineer

Here’s what 
is/has happened Data Analyst

For best possible decision using 
available information, 

timing and cost considerations

Data, Models, Research
Process Understanding

SDM

I'm sorry, you 
cannot do that

Regulatory Agency​
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PROACT FRAMEWORK
1. Define the Problem 

(Decision Context)

2. Determine the Objectives

3. Identify Alternatives 
(Solutions)

4. Evaluate alternatives and 
forecast the Consequences 

5. Evaluate the Trade-offs

6. Make the decision and take 
action

7. Apply Adaptive 
Management as needed

from Runge MC, Grand JB, Mitchell MS. 2013. 
Structured decision making. Chapter 5 in Krausman 
PR, Cain JW III, eds. Wildlife Management: 
Contemporary Principles and Practices. Johns 
Hopkins University Press, Baltimore, Maryland.



FACILITATING DYNAMIC ADAPTIVE PATHWAYS 
FOR COASTAL DECISION-MAKERS THROUGH 

LAND ICE AND WATER PROJECTIONS
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Strategy 1

Strategy 2

Strategy 3

Strategy 4

Strategy 5

$

$$

$$$

$$$$

$$$$$

0.0 ft 0.5 ft 1.0 ft 1.5 ft 2.0 ft 2.5 ft 3.0 ft 3.5 ft
Amount of Sea-Level Rise

What Are Adaptation Pathways?



Source: Resilient Jacksonville, SCAPE 8

TYPES OF FLOODING

High Tide Flooding Coastal Storm Flooding

Compound Flooding

Riverine (Fluvial) Flooding Stormwater (Pluvial) Flooding 



Single Flood Probability 

Rainfall – 24 hours Coastal (Storm Surge)



WHAT IS THE JOINT 
PROBABILITY?

COASTAL FLOOD

RAINFALL FLOOD

Around 20 year
Take Aways

• Combined sources of flooding magnifies the extent of 
flooding overall

• The frequency of them co-occurring is increasing 
overtime so while it currently is a 20-year return period 

it is likely co-occurring more frequently than that

• With sea-level rise, the frequency of the individual 
coastal events is increasing causing the joint 

frequency to increase



Monthly rainfall (0.4 in) x Monthly coastal flooding (0.6 ft)

Impacts to exposed structures and roads here is driven by increasing sea level

Measures of Impact – Miles of Road 
Exposed



For the Coastal Bend

SAFE ROADS
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Situational Awareness of 
Flooding Events on Roads

SAFE ROADS



SAFE ROADS DATA AND PROCESS
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Panakkal, P., Fattoracci, E. S., Padgett, J. E., King, D. D., & Yoo, T. (2023). Sensing flooded roads to 
support roadway mobility during flooding: a web-based tool and insights from needs assessment 
interviews. Natural hazards review, 24(4), 04023039.



OPENSAFE FUSION WEBSITE
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SOCIAL AND COMMUNITY DATA
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PROJECT FACTORS: HEALTH, SOCIAL DETERMINANS & ENVIRONMENT

SDOH Factors M N Climate (C) or Environmental 
(E) Factor

Disconnected Youth N
Employment M N

Education M
English Proficiency M  
Food Access N

Hardship* M
Healthcare Access N
Income M N

Race & Ethnicity M
Safety N
Transportation A 
Access to Greenspace A
Accessible Housing A
Culture A

Literacy A

Heat (C) (E)
Flooding (C) (E)
Storm (C) (E)
Particulate Matter (C) (E)
Ozone (C) (E)
Lead Exposure (E)
Wastewater Discharge (E)
Traffic

A SDOH added by Action Committee 
M SDOH in Molina neighborhood
N SDOH in Nueces County
* Hardship combines unemployment, age dependency, education, per capita income, 
crowded housing, and poverty into a single score (Christus Spohn, 2023)

Table. Project SDOH and Climate and Environment Factors

Chronic Disease Molina § ¥ Nueces 
County ¥ Texas ¤ U.S. ¤

Hypertension 41.5 34 32.2 32.4

Diabetes 21.5 14.7 11.5 10.9

Obesity 45.3 39.8 36.1 33.9

Asthma 9.8 9.1 8.4 9.8

Depression 22.8 22.7 18.6 20.5

Table. Nueces SDOH Project Health Outcome Factors 

§ Mean of data for tracts 1703, 1704, 1801 & 1602
¥ 2019 Data collected from the CDC PLACES 
¤ 2021 Data collected from CDC Behavioral Risk Factor 
Surveillance System 
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Purpose of Logic  Models: 
• Integrate diverse ways of 

knowing.
• With diverse ways of knowing, 

identify which SDOH, climate 
and environmental factors are 
linked to health outcomes. 

• Increase understanding on 
specific datasets that can be 
used to assess SDOH 
impacts to health in Nueces 
County. 

SDOH LOGIC MODEL 
WORKING GROUP 
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https://geored.org/
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COMMUNITY HEALTH & ENVIRONMENT TOOL

Community Health & Environment Tool for Nueces County, Texas. Data are grouped into SDOH categories. Image shows CDC data on 
depression rates and rates of high blood pressure, overlaid on poverty data (twice the federal poverty level). All data are available for download. 



Environment & Health: Community Health & Environment Tool for Nueces County, Texas. Data are 
grouped into SDOH categories. Image shows CDC data on high blood pressure, overlaid on flood index data 
derived for this project. All data are available for download. 
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IMMEDIATE 
APPLICATIONS
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• Immediate applications 

• Prioritizing Resources and 
Capacity

• Conducting Community 
Needs Assessments

• Scoping Additional 
Projects

• Assessing Data to Support 
Funding Requests

SDOH & Health: Community Health & Environment Tool for 
Nueces County, Texas. Image shows CDC data on asthma rates 
for adults overlaid on data showing a lack of health insurance for 
adults 19-34 years. All data are available for download. 



KEY TAKEAWAY: RESILIENCE IS LOCAL
 

STRENGTHENED CAPACITY IS  NEEDED FROM THE 
LOCAL TO REGIONAL LEVEL!
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Georgetown Climate Center 2017

REGIONAL RESILIENCE MODELS



REGIONAL RESILIENCE 
PARTNERSHIP
COASTAL BEND OF TEXAS
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RRP launched in 2019 to build community 
capacity to mitigate disaster risk

• RRP Listserv for training and funding 
announcements 

• Training sessions (local officials, small 
business, NGOs, students)

• Direct technical support and guidance 
to counties and cities on building and 
implementing recovery, resilience and 
risk mitigation plans

• Co-develop feedback to 
state/federal surveys 

• Targeted assistance 
• Technical  assistance in data and GIS
• Develop funding strategies, assist 

with grants applications and 
administration

• Strategic resilience assessment locally 
and across counties

The Water Institute is officially joining 
RRP this Fall!



Baton Rouge
1110 RIVER ROAD SOUTH, SUITE 200

BATON ROUGE, LA 70802

New Orleans
2021 LAKESHORE DRIVE, SUITE 310

NEW ORLEANS, LA 70122
WWW.THEWATERINSTITUTE.ORG

@THEH2OINSTITUTE

THANK YOU!
K WOWK
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