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Southeast Texas: acute on chronic hazards on
vulnerable communities

Beaumont-Port Arthur

* Frequent acute (e.g., compound flooding) on chronic (e.g., air
e pollution) hazards, expected to worsen with climate change,
L ates 50 aging infrastructure, etc.

= Continuous urban growth and increased impervious cover over
past several decades

= Home to one of the largest petrochemical industrial complexes
= Ranks in the top 10% of most polluted US communities
= A quarter of families and 40% of children in poverty

= Represents conditions along the Gulf Coast
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Providing better data, modeling, & planning to support
climate adaptation in SETx and the Gulf Region

. THEME 1: Environment
~ Climate, Water, Air

= Which processes and variables need to be
captured in regional scale hydrological and
atmospheric models so that they are
representative of the conditions experienced by
local communities and help inform adaptation
strategies?

THEME 2: Co-Design

THEME 3: Equity

= How can we understand the linkages between
and within natural, built, and social systems in
urbanized regions to better support natural and
human resilience?
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We collaborate with > 100 stakeholders

Goal: Co-develop data and decision making frameworks with
stakeholders to aid community-led development of equitable climate
change adaptation strategies

Approach to engagement: engage in two-way relationships between decision
makers/residents and researchers to ensure stakeholder knowledge is incorporated
into modeling and scenarios development and that data from SETx-UIFL research are
useful for and incorporated into community-led climate adaptation decision making

= SETx-FCS (Flood Coordination Study): led by Liv Haselbach (Lamar University PI) includes
SETx counties, cities, river authorities, drainage districts, industries, federal agencies
URL: https://www.setxfloodcoordstudy.org/members.html

= Resident groups working with Texas Target Communities and community-level

stakeholders and community leaders experienced in the challenges faced by marginalized
populations
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Our approach and deliverables

Top-down

High res climate

projections

Water & air -

| Sub-selected & bias-

corrected for SETx

|

Deliverable 1:
Hi-res bias-corrected
climate projection data

observations

Bottom-up

\ 4

Local hydrologic &
air quality models

|

Deliverable 2:
Current & future
flooding & air pollution
in SETx

Community input on
flood & air quality
performance criteria

A

ID conditions where
performance criteria
are violated &
likelihood under
climate change

Deliverable 4
Equitable co-designed
adaptation strategies

Deliverable 3:

\ 4

Current & future
vulnerability
mapping for SETX
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 Identified global climate models that best capture climate conditions over SETx
« Developed algorithm to create ultra-high resolution climate projections for SETx
 Piloted new techniques for capturing and projecting rainfall events that drive

flood risk over SETx
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Model Rank

First filter (3530 GCMS): Regional Climate Basic
Statistics over Southern US
Is the model reasonable with the big picture?

Second filter (30>20 GCMS): Regional Climate
Pattern over Southern US

Does the model capture the dominant weather patterns
that are important for air quality over SETx?

Final filter (2010 GCMS): Regional Climate and
Flooding Control Indices over SETx

Does the model capture basic climate statistics over
SETX that are most important for driving high
frequency and extreme flood events?

k Metrics defined with input from across SETx-UIFL allow
SETX locally-specific ranking and sub-selection of climate data
|
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Air: identifying pollution hot spots and predicting air toxics concentrations
Observations

Emissions Inventories and Modeling

Example source markers detected by the Vocus sniffer
, Styrene, Acetonitrile, Dimethyl Sulfide
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Concentrations of diverse
volatile organic compound
(VOC) species from many
source plumes were
measured using a Vocus
PTR-TOF-MS (The Sniffer)
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Population distribution and industrial
facilities with benzene, styrene,
acetonitrile, acetaldehyde, and/or 1,3-
butadiene emissions in the EPA 2022
Toxics Release Inventory (TRI)

We use the Comprehensive Air
Quality Model with Extensions
(CAMXx) to indicate contributions of
different emission source categories

We use Federal and state
emission inventories to
characterize sources of air
toxics in SETx, support
atmospheric modeling and
exposure assessments,
and inform measurement
campaigns

of odorous S- , Y N\ 77 (e.g., point, area, mobile) to predicted
containing VOCs e e Affordabll_eItIndoor Air concentrations of air toxics regionally Modeled 90 e b
i ler and at specific geographic locations odele percentile benzene
(DMS+ethanethiol) (Corsi-Rosenthal Box) pecilic geograp concentrations (4/1-10/31/2019)
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Expanded the flood monitoring sensor network by adding 5 new sensors; another 4 in progress.

Develop & demonstrate hydrologic modeling framework: completed prototype work on Village
Creek Basin, including running 5000 storm events consistent with current climate/land cover
conditions.

Simulated wetland stability and wetlands as a buffer from coastal and fluvial flooding using a
coupled land surface model.
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Activities with Technical Task Force & Community
Organization Task Force:

= Revised community engagement strategy that is sensitive
to community context

= Developed recruitment materials; recruited members
» 3 meetings with task forces so far
»= Obtained IRB approval -> starting interviews

Products:
= Existing plan/policy inventory Green-Grey strategy catalog
*= Model Integration Workflow via Halbouty Pump Station

Working Together

SET
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= Compared and contrasted existing different Social Vulnerability Indices to find differences
» Flagged areas where indices differ and are currently determining why

» Could be the spatial resolution of the data (e.g., Census tracts versus zip codes) or different demographic data used
= Moving towards correlating these indicators with flooding and health concerns

« Identifying where new flood sensors could go to better cover different population groups

« Hospital visits for neoplasms (i.e., benign or malignant cells, cancer) by zip code showed positive relationship with social
vulnerability, and specifically higher rates where racial and ethnic minorities live

« Determining correlation of previous flooding events with social vulnerability

Neoplasms outpatient incidence Breast neoplasms outpatient incidence

Respiratory neoplasms outpatient incidence
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KMP - Supporting Data Collection, Integration, and Inter-team Collaboration

SET aDatasets  @avout O Actiy Steam
THEME 1: Environment x

H Climate, Water, Air URBAN IFL Setx-UIFL
° Setx-UIFL
fre The Southeast Texas Urban Integrated Field Lab has the goal of addressing the following questions: Which processes and variables
= The Southeast Texas Urban Integrated Fiel need to be captured in regional scale hydrological and atmospheric models so that they are representative of the conditions
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Co-Design will leverage this integration and

Inter-team communication through a Data Registry that visualization to support community-led development
SETX enables discovery while allowing decentralized storage — of adaptation strategies.

CKAN (Comprehensive Knowledge Archive Network) =
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Opportunities for collaboration

Climate, Water, Air

THEME 3: Equity

SETx

Communities caught
between floods &

air pollution

KNOWLEDGE MANAGEMENT PLATFORM

ACTIVITY AREA ACTIVITY AREA ACTIVITY AREA

Laboratory  Laboratory-Stakeholder _  DIversity.
Network Interactions Equity & Incluslon

For more information:

Southeast Texas Urban Integrated Field Laboratory

Website: https://www.setx-uifl.org
Email:
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First filter (3530 GCMS): Regional Climate Basic
Statistics over Southern US
Is the model reasonable with the big picture?

E3SM

mMEAN =STDEV m99th mSKEWNESS A/

Second filter (30>20 GCMS): Regional Climate
Pattern over Southern US

Does the model capture the dominant weather patterns
that are important for air quality over SETx?

Final filter (2010 GCMS): Regional Climate and
Flooding Control Indices over SETx

Does the model capture basic climate statistics over
SETX that are most important for driving high
frequency and extreme flood events?

(.

|

Example
statistical o
ranking used —
to select 10 I
“best” models pr—

-6 -4 -2 0 2 4
Average Daily Temperature Statistics
(model minus observations)
Shorter bar = better mode/

Metrics defined with input from across SETx-UIFL allow

SETX locally-specific ranking and sub-selection of climate data
|
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