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Background

States at Risk: State Grades  Galveston Bay Report Card

AMERICA'S PREPAREDNESS REPORT CARD OVERALL HEALTH OF THE BAY

states are taking ir Galveston Bay is resilient, but faces an uncertain future. The
Bay'’s watershed is home to the fourth- and ninth-largest

cities in the U.S., Houston and Dallas. It's also home to three
ports, and remains a hub for the manufacturing and refining

of chemicals and petroleum products. But people, industry,
and commerce often come with environmental challenges.
Galveston Bay's most significant problems are tied to pollution,

Download National

Summary

S declines in habitat acreage, and to the impacts of climate
AN change, like sea level rise. OVERALL HEALTH
OF THE BAY

B M That Galveston Bay could receive C for overall health despite

CH facing these monumental issues shows how resilient it is. This offers hope that we can
change our negative impact on water quality, wetlands, seagrasses, and wildlife. But a

DHE healthier Galveston Bay is in everyone's interest.

FH

(About the grade: The combined GPA for all six categories together is a 2.1, which
registers in the low C range. Unfortunately, the combined grade does not include

grades for three of our indicators: Toxics in Sediment, Litter and Trash, and Oyster Reef
Acreage* - There was not enough data available on these indicators to include them

al

in the overall grade. We hope
leaders to pass legislation, ang
address these issues.

of sea level rise, subsidence, storm surges,
and flooding. As sea level rise continues,
periodic flooding from storm surges and rain
events is likely to get worse. Floods can be
very dangerous, and the resulting damage is
extremely expensive. Human communities are
not the only ones at risk from sea f
level rise. ; B

Photo by Galveston Bay Foundation
Wetlands exist at the water’s edge, and they naturally migrate inland as sea level
rises. But in most areas of Galveston Bay, there is no place for them to go. As a resuilt,
they become permanently flooded and the vegetation dies, effectively destroying the
wetlands. Planning for sea level rise should include changes to human communities
and infrastructure. But it should also take into account where vital coastal habitats like
wetlands, seagrass beds, mud flats, and sand dunes exist when water levels rise.

Sources: and


http://statesatrisk.org/
http://www.galvbaygrade.org/

Project Overview

Problem:

Population of the greater Houston area has incomplete information
on the extent of projected SLR and its social and economic impacts.

Objective:

An assessment of the impacts of SLR to provide knowledge to mitigate
and adapt to higher sea level during the next 50 to 100 years.

1. Projecting geographic changes that SLR is expected to cause
2. Economic impact on the natural and built environments

3. Analysis of current policies and opportunities for coastal zone management
with respect to SLR.
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Study Area Demographics

& County QuickFacts



Sea Level Rise in Texas

Current Rates of Sea-level Rise
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Sea Level Rise Scenarios

Three SLR Scenarios in the Project

— High Scenario (1.8m by 2100)
— Moderate Scenario (0.74m by 2100)
Low Scenario (0.21m by 2100)
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Low Scenario (Satellite Altimetry): from the TOPEX and Jason series of satellite radar
altimeters, across Texas Coast (1992 — 2014)

Moderate Scenario (IPCC RCP 8.5): the highest IPCC AR5 scenario, defined by cumulative
measure of human emissions of GHGs

High Scenario (Jevrejeva et al. (2014)*): there is a 95% chance that mean sea levels will not
exceed 1.8 m above those at present, based on both expert opinion and process studies

*Jevrejeva, S., Grinsted, A., & Moore, J. C. (2014). Upper limit for sea level projections by 2100. Environmental Research Letters, 9(10), 104008.
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Depth and Elevation
of Flooding

Census Block Level
Aggregation

Hazus model

Loss Estimation by
Census Block
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Satellite Altimetry: 0.21m SLR by 2100
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# of Affected Population

Population at Risk
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Percent number shows percentage increase from the Current Risk.



Racial Demographics

Top bar: percent of county population, by race
Bottom bar: percent of population vulnerable
to High SLR scenario, by race

All Counties
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M Latino, Asian, Black and
Brazoria Native American
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Property at Risk

Expected Building Damage Count
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Losses in millions, 2010 dollars

Property at Risk

Expected Building Related Losses
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Expected Building Related Losses by Occupancy Type

Property at Risk

Current Risk
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Essential Facility at Risk

=eilfi Current Risk with sea-level rise in 2100
Risk | High Scenario | Moderate Scenario [Low Scenario
Fire Stations 14 27 (93%) 24 (71%) 19 (36%)

57(85%) | 31(55%) | 25 (25%)

Percent number shows percentage increase from the Current Risk.



Infrastructure at Risk

Current
Risk

Risk with sea-level rise in 2100

High Scenario

Moderate Scenario

Low Scenario

WENGCRWEIE
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Percent number shows percentage increase from the Current Risk.
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Conclusion

SLR significantly increases the risk to population (20 — 87%),
property (19% — 105%), essential facility (23% — 84%), and
transportation system (15% — 69%).

Total building-related losses due to SLR are expected to be
$16.3B for our Low SLR, $19.4B for Moderate SLR and 27.8B
for High SLR Scenatrio.

Results are based on the current socio-economic environment,
and are conservative.

Impacts due to long-term coastal erosion and habitat losses by
SLR are not covered.

Time is the uncertainty, not the level of sea level rise!



Thank you!

Mukesh.Subedee@tamucc.edu



