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Flood Control District Mission

Provide flood damage reduction projects
that work, with appropriate regard for
community and natural values.

8:3 Designing Flood Reduction Projects with Nature
Ecomho. | CFRTF 2024



Today’s Topics

« Confluence
« Equitable Resilience QO TP
* One Health in the Built Environment |
 Sustainable Infrastructure in Practice
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Confluence
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RACIAL BIAS AND CLASSISM

« residential segregation
political representation
gentrification

law enforcement
resource allocation

POLLUTION SOURCES

 industry

e transportation systems

« water pollutant
discharges

DEVELOPMENT

pavement

impervious surfaces
resource distribution
infrastructure investments

DISEASE DYNAMICS

« zoonotic diseases
« transmission

« infection rates

« mortality rates

VEGETATION

» greenspace
« tree cover

« ground cover
» habitat

LANDSCAPE RESILIENCE

« landscape heterogenity
« habitat diversity

s species richness

« access to nature

« habitat health

( HEAT ISLAND

trapped heat Adapted from: Schell, C., et al., 2020
solar exposure
ground cover

Community Health
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Measuring Health Indicators

Kinder CTag {Communiiy
Tabrlaton Aneas)

— M_q.'qf H.'ﬂh*w.
One Health Index

HUMAN HEALTH & WELLBEING

PERSON-RELATED HEALTH

ENVIRONMENT-RELATED

Access
Hazards

ENVIRONMENTAL HEALTH

SYSTEMS SCALE LANDSCAPE

Land Cover and Composition

Quality

SITE-SPECIFIC GREENSPACE

Spatial Configuration
Vegetation Structure

ANIMAL/ BIODIVERSITY
HEALTH

DIVERSITY
HABITAT QUALITY
CONNECTIVITY



A Tale of Two Counties
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Role of our Built Environment

Damaging
landscapes,
streetscapes,
and environments
result in negative ﬂt
health outcomes

[ Settegast
[ Clear Lake
—— Freeways
[] Harris County

Life Expectancy by Census
Tract

B less than 67.9
68.0 - 74.0
[1741-79.1
[179.2-84.4

[1845-89.1
No data




Role of our Built Environment

» Access to nature — restorative 1754

» Access to healthy foods

« Community — gathering; safety S
* Multi-modal transportation SO

» Climate adaptive features feliEne

conomic



Disruptions
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Vu I nel’abi I ity Exposure

Where is your home
relative to floodplain?

Sensitivity Capacity
How likely are you to Are services available
be harmed? to help you cope?
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“...a form of human-environmental resilience that takes into account issues of social vulnerability and differentiated
access to power, knowledge and resources. It starts from people’s own perception of their position within their
human-environmental system and accounts for their realities and their need for a change of circumstance to avoid
imbalances of power into the future.”

- Matin, et al., 2018 (referenced in Community Flood Resilience Task Force Bylaws)

“...equity is the actionable commitment to significantly reduce the disparity in the distribution of benefits and the
actionable commitment in reducing the burdens of aligning and embedding goals, objectives, and outcomes related
to inclusivity and accessibility to the historically marginalized.”

- Harris County Equity Guidelines, 2024

“Advancing equity striving for the same outcomes
and opportunities across different groups,
not simply delivering the same treatment when
it fails to yield fair, just, and equal results.”
- Harris County Equity Guidelines, 2021
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Heat & Air %

Quality
Vulnerability

Heat Vulnerability Index

Air Quality Vulnerability Index “
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Layer on
Flood Risk

Heat Vulnerability Index 4
Air Quality Vulnerability Index

-

Low
Loy High

r.rr Merged 500-year Floodplain; Ike Storm Surge
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SO Cia | CDC's Social Vulnerability Index (SVI)

Vulnerability

SVI Scores by Census Tract
I Most Vulnerable: >75th
B 75th

[ s0th

Least Vulnerable: <25th
Undetermined

012 4

m—mm Miles

Data Source: 2016-2020 American Community Survey (ACS) 5-year Estimates, Center
of Disease Control (CDC), Agency for Toxic Substances & Disease Registry (ATSDR)
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Additive Vulnerability Factors

Minority and Foreign-Born Populations Financial Security

Minority Foreign Born Populations ALICE Populations Mortgage Burdened Rent Burdened
Households Households

Chemical and Industrial Hazards Health

= o a5 owm A

Proximity to facilities with RPMs COVID19 Cases Incidence of Depression  Average Life Expectancy
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Why One Health?

One Health framing addresses challenges that
human & wild residents of Harris County face:

* Climate disasters
* Health disparities
* Rapid biodiversity loss

* Population growth &
development pressures

* Chronic environmental injustice
* Access to nature disparities >>>
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Population Change = A imm’

by Census Tract

I - 100%

I +75.01% - 100%
I +50.01% - 75%
[ +25.01% - 50%
[ ] +5.01% - 25%

[ ] within +/- 5%
B -25%-5.01%

I -50% - 25.01%
Bl - 50%




What is One Health?

One Health embraces
Interconnections between
people, animals, plants, and
their shared environment

One Health Actions aim to
achieve optimal health
outcomes for all residents
(human and wild)




Human Health & Wellbeing
= Physical
= Mental
= Cultural

» Food Sources
» Economic Production
> Disease Control
> Spirituality

= Spiritual

» Environmental Justice
» Climate Justice

> Access to Nature

> Equitable Resilience

Wildlife/Biodiversity Environmental Health

= Habitat = Climate
= Migration - Air
» Pollination _
= Food Web * Sol
= \Water

> Land Protection
> Resource Conservation
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One Health in the
Built Environment Toolkit

Harris County

Public Health

Building a Healthy Community

One Health Actions

o)

Corridors — Refuges

.}ﬁ{.

Habitat — Disease Management

Air Quality

Il

Land Uses

Convening — Engaging

Spatial Relationships

e

Pathways — Places

Soils and Permeability

Absorb Rainfall

Vegetation and Land Cover

Water and Wetlands

P
.
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Water Quality

Air, Noise, and Climate Mitigation

Noise — Light

Safety and Placemaking
C@)
Nature Access

Community
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Education Opportunity

Intercept Rainfall and Pollutants
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Drainage — Flood Storage

Site Stahility — Erosion Control

Stormwater Resilience

Climate - Heat - Flood Adaptation

Participatory Public Places

Operating — Maintaining
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Built Environment
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Improvement Actions
a
KEY: | g c 3 Z
| | =| £l 5 5| 8 2| > . B
Indirect Benefits Z|2| g3 g| S| & g 2| 2 D = g = - 5
Direct Benefits 5 E 1K g s .EL'* 2 = E g z g g S| 5| o l:=u s > =
= = %| 5 = L -] | & © =
AEHEBEE R EHEEEE M BN EE % ®
One Health Benefits S| &% |2z alBlE HE 2 g = F % g3 % 2 & I E 2 @
wl @ L S 3| ® | Bl eElElZ2 8 |2 £ 2 S|l 5] 5 o om I
+  Low/Low/Med g_goE%.E,EEE._thE%:gE;H_EE E et ~ Q
++  Low/Low/High %EE_:;%gaaaE.g“—éggﬂauigg £ E o c
— = = & - —-—
+++ Med/Med/High SlE[Z| 5| | & E'T'; HREEEE: 2|8 Z W = ©
++++Med/High/High 48 2z = § E L. 3
5 g 3
MOBILITY
s Pedestrian LOW LOW ++
* Bicycle LOW LOW ++
s yehicular MEDIUM LOW LOW +
STORMWATER MANAGEMENT
= Non-Vegetated LOW MEDIUM LOW +

& Lingar Systems

& Bioretention

& Stream Enhancement

ARCHITECTURAL-STRUCTURAL

» Green Roof

# Vertical Green

GREENING

# Parks & Schoolyards

« Gardens - Yards - Balconies

+ Community Agriculture

* Plant Nursery

# Hahitat & Wildlife Support
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COMMUNITY CAPACITY

* Gathering Spaces

* Community Services

& Enterprise Zone

* Public Art
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ne Health Outcomes

* Additive
* Synergistic
* Require tradeoffs

Interpretive Signs
— Public Art

Native Fruit-
bearing Trees

Bioswale

Bike Path

Healthy Plants
Healthy Animals

Healthy Water

Healthy Soil
Healthy Land

a) basecase provides drainage
and sidewalk infrastructureto
benefit residents; turf grass is
mowed regularly, contributingto
greenhouse gas emissions

b) addition of a native tree
between the sidewalk and
drainage ditch brings needed
shade and wildlife habitat
potential

<) changing the turf to
native grasses and
flowering herbaceous
plants creates pollinator
habitat. This also
provides deeply rooted
vegetation that
increases infiltration
potential

d) a logisplaced
adjacentto the tree
creating a source of
carbon and fungi for the
soil as well asadded
habitatrichness

€) addition of
understory trees and
shrubs creates
beneficial habitat
and adds to
infiltration potential
of the landscape

f) adding native
wetlands plantsto
the drainage ditch
enhances
stormwater quality
and provides
important habitat
for wildlife




Building Outcomes

* Multi-functional infrastructure is
imperative; we no longer have
luxury of separating nature and
biodiversity from urban design

* One Health is added value that
requires cooperation between
human and animal health

* Design can manage human-
wildlife interactions in space and
time — separate wildlife habitats;
be sensitive to timing of habitat
uses




Building Outcomes

* Multi-functional infrastructure is
imperative; we no longer have
luxury of separating nature and
biodiversity from urban design

* One Health is added value that
requires cooperation between
human and animal health

* Design can manage human-
wildlife interactions in space and
time — separate wildlife habitats;
be sensitive to timing of habitat
uses
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Building Equitable Resilience*

EQUITY >» Social Justice, Environmental Justice, Health Equity, and equitable adaptation to disaster

ONE sy Synergy of Environmental, wildlife, and human health for community resilience,
HEALTH sustainability, and disease control

ENVIRONMENT sy Biodiversity; soil biology, aquatic resources, riparian habitats, wildlife

VEGETATION corridors, trails and recreation

WATER Temperature and oxygen regulation; processing organic

QUALITY matter & nutrients

NATURAL STABLE
CHANNEL DESIGN

HYDRAULICS »> Transport water
in the channel and on the floodplain

HYDROLOGY >»> Transport water
from the watershed to the channel

*

example: watershed and stormwater
management function model
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Stormwater Interceptor
Wetlands

Floodwater Capacity
Wildlife Habitat

Connecting Community
to Nature
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Mason Park
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Buffalo
Bayou Park

Ex| Streambank Stabilization

HARRIS COUNTY
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Buffalo
Bayou Park
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Streambank Stabilization
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Buffalo
Bayou Park
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PHYSICAL INFRACTURE STRATEGIES

GREEN

GRAY

LOCAL/
NEIGHBORHOOD

Green Stormwater Infrastructure Flood Proofing

Green Rain Bioretention Elevate Sealing Wet Storm .
Roofs Gardens Structures Structures Proofing Sewer Storm Ditch

Local Drainage Systems

Capacity

Vegetated Permeable Rainwater ey
Swales Pavements Harvesting
Pocket Prairie/ Constructed Soil
Urban Forest Wetlands Amendment

WATERSHED Natural Infrastructure Multi-Objective Facilities Regional Flood Damage Reduction

Projects

Igloa:s‘:asl‘ Stormwater BT Corridor Channel Detention Re;:‘rr\':csms,
Channels ificati i :
Wetlands Parks Modification Basins s

Upland Streams & Living Coastal
Forests & Riparian : Tunnels Spine &
Shoreline
Savannas Forests Gates

COUNTY/

REGION Regional Planning

=
§F|.oon! Land Conservation Buy In / Buy Out Strategies Resilience Hubs
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Framing
One Health
Adaptive
Sustainable
Healthy
Bayou Trails
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Transforming
Systemic Change
Incremental

Incentives

Developer |

Practices-Capacity

Margins

Scaling
Geographic
Temporal

Inclusivity
Decisions
Institutions
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Subjectivity
Lived Experiences
Individuality
Power

-

* Engagement
* Contingency
* Security
* Hazard
* Exposure
* Env. Quality
* Response
* Safety nets
* Market access

Social
Human
Nature
Physical

Financial

Systems
Approach
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* Governance
* |nstitutions

* Perception
* Vulnerability

* Biodiversity

» Attenuating

* Education
* Basic Needs

* Health

* Budget
* Management

e e iy

RESILIENCE FRAMEWORK MODEL
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REFINES
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= One HealthIndex = MU,
=+ Establish Local Mefrics = = Implement One Health Actions =
= Build the Case for Action = = ¢ Implement Community-Based Projects =
= Develop Priorities = = * Improve Health Outcomes =
— * Monitor Change = = * Learn from Practice =
% S 20 s

I s

ONE HEALTH

INFORMS IMPLEMENTS

ACT,ONS _\\SIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII,;,.
ECOSYSTEM = conmere

* Collective Research and Data Governance
* Refine Conceptual Models
* Improve Data Quality

Communicate the Approach
* Develop Online Mapping Tools
e Educate Our Community

* Collect Data
* Communicate the Approach
e Establish Partnerships

* Pursue Funding

* Identify and Implement One
Health Actions

Establish Partnerships
* Build Community Partnerships
* Organize a Local Community of Practice

T e e e e e e e e

-

Pursue Funding

* |dentify and Apply for Research and
Implementation Grants
Identify Funding Partners
Leverage Resources

ONERCALTH

CREATES
STRATEGIES

£ DISTRICT ‘
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