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Background

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

States at Risk: State Grades Galveston Bay Report Card

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.



Study Area

Data Sources: USGS, USACE, NOAA, and TNRIS
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Study Area Demographics

People Quick Facts

Study Area Texas

Population, 2010 4,732,030 25,145,561
Population Change, 2010 - 2014 8.3% 7.2%

Number of Household, 2013 1,664,590 8,886,471

Median Household Income, 2013 $63,777 $51,900 

Per Capita Income, 2013 $29,512 $26,019 

Total Number of Firms, 2007 419,680 2,164,852

Land Area (sq. mile), 2010 4,036.68 261,231.71

Person per Sq. Miles, 2010 865.45 96.3

Source: US Census State & County QuickFacts



Sea Level Rise in Texas



Sea Level Rise Scenarios

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.



Subsidence

Data Sources: HGSD, and NOAA
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Shoreline Change





Increase in Area: 88 sq. mi.

Low Scenario



Increase in Area: 178 sq. mi.

Moderate Scenario



Increase in Area: 370 sq. mi.

High Scenario
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Racial Demographics
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Property at Risk

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

Percent number shows percentage increase from the Current Risk.

Number in red is the total losses in billions, 2010 dollars.
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Property at Risk
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Essential Facility at Risk

Facility
Current 

Risk
Risk with sea-level rise in 2100

High Scenario Moderate Scenario Low Scenario

Fire Stations 14 27 (93%) 24 (71%) 19 (36%)

Hospitals 0 6 4 2

Police Stations 20 37 (85%) 31 (55%) 25 (25%)

Schools 84 147 (75%) 117 (39%) 99 (18%)

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
Waste Water
Treatment Plant 36 53 (47%) 45 (25%) 40 (11%)

Oil Refineries 16 20 (25%) 18 (13%) 18 (13%)

Power Plants 4 9 (125%) 6 (50%) 4 (0%)

Percent number shows percentage increase from the Current Risk. 



Infrastructure at Risk

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 Scenario.

• 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


