
 

 

Chapter 8 Climate Change 

The following is excerpts from the full study conducted by the U.S. Department of 
T
Area.  For the full report, please visit: http://www.mobilempo.org/ClimateChange.html 

Impacts of Climate Change and Variability on Transportation Systems and Infrastructure 

The 
Forecasting conducted a comprehensive, multi-phase study of climate change impacts on 
transportation in the Central Gulf Coast region. The study, formally known as Impacts of 
Climate Change and Variability on Transportation Systems and Infrastructure: Gulf Coast Study 
(hereafter, the Gulf Coast Study), is the first such study of its magnitude in the United States, and 
thus representing an important benchmark in our understanding of what constitutes an effective 
transportation system adaptation planning effort.  

The Gulf Coast Study was initiated to better understand climate change impacts on transportation 
infrastructure and to identify potential adaptation strategies. This study area was selected as the 
focal point due to its dense population and complex network of transportation infrastructure, as 
well as its critical economic role in the import and export of oil, gas, and other goods.  

8.1 The Gulf Coast Study includes two phases: 

8.1.1 The Gulf Coast Study Phase One 

Phase 1 (2008)  During Phase 1, FHWA partnered with the USGS and the U.S. Climate Change 
Science Program, to investigate potential climate change risks and impacts on coastal ports, road, 
air, rail, and public transit systems in the coastal region from Mobile, Alabama to 
Houston/Galveston, Texas. The study assessed likely changes in temperature and precipitation 
patterns, sea-level rise, and severity/frequency of tropical storms.  

Phase 2 then explored how these changes could impact transportation systems. It found that a 
comparative  sea-level rise of four feet would permanently inundate 27 percent of the Gulf Coast 

 and highways, 9 percent of its railways, and 72 percent of its ports; higher 
temperatures would likely lead to more rapid deterioration of infrastructure and higher 
maintenance costs; more intense precipitation events could overwhelm drainage systems and 
cause damage and delays; and increased hurricane intensity, coupled with sea-level rise would 
pose a significant threat to infrastructure. 

8.1.2 The Gulf Coast Study Phase Two 

The purpose of Phase 2 is to provide a more detailed assessment of the vulnerability of the most 
critical components of the transportation system, to weather events and long-term changes in 
climate. This work was conducted in a single metropolitan area the Mobile, AL region.  



 

 

With the intention of making the processes used in the study replicable in other areas. USDOT is 
conducting Phase 2 in partnership with the Mobile Metropolitan Planning Organization, part of 
the South Alabama Regional Planning Commission (SARPC).  

Phase 2 includes the following tasks: 

 Task 1: Identify critical transportation assets.  

 Task 2: Develop climate information and assess sensitivity of assets to climate stressors. 

 Task 3: Determine the vulnerability for key links and assets. 

 Task 4: Develop and apply detailed risk management tools. 

 Task 5: Coordinate with local planning authorities and the public on the process and    
implications of the analysis. 

 Task 6: Publish and disseminate the information learned. 

Figure 8-1 Gulf Coast Phase 2 Study Area 

 

(Gulf Coast Study Phase 2) 

8.2 Key Findings in Mobile 

This section provides a high-level summary of the findings for  system, 
including specific findings for each mode.  As noted previously, this work was intended to 
identify where climate change-related vulnerabilities may exist in  transportation 
system, but does not provide recommendations on how to mitigate these vulnerabilities. 

 



 

 

Figure 8-2 Graphical Depiction of Least Extreme and Most Extreme Climate 

 

 

 

 

(Gulf Coast Study Phase 2) 

8.2.1 Overall Vulnerabilities of the Transportation System 

In general, transportation assets in Mobile seem to be particularly vulnerable to sea-level rise 
and storm surge. Under the most extreme narratives, all modes except airports have assets that 
scored as highly vulnerable, and most modes had assets scoring either moderately or highly 



 

 

Least Most Least Most Least Most Least Most Least Most 

Highways Ports Airports Rail Transit 

vulnerable, even under the least extreme narratives. The analysis indicates that there are 
highways and rail assets that are vulnerable to storms that could conceivably happen today; 
more intense storms, coupled with sea-level rise, could cause significant impacts on all modes.  

8.2.1.1 Summary of Transportation System Vulnerabilities 

e and sea-level 
system. Parts of the system are highly vulnerable, even under lower sea-level rise narratives and 
current storm conditions. 

ility scores than inland areas for all climate 
stressors. 

Figure 8-3 Summary of Vulnerabilities to Storm Surge by Mode* 
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*Least and Most refer to the Least Extreme and Most Extreme narratives/timeframes as described in 
Section 3.2. Low = vulnerability score from 1.0 to 1.9; Moderate = score from 2.0 to 2.9; High = score 
from 3.0 to 4.0. Assets that are not exposed are considered to be not vulnerable. See Section 4 for detail 
on the scoring methodology used. 

(Gulf Coast Study Phase 2)  



 

 

Vulnerability scores for temperature and precipitation are not as high. It is not until the most 
extreme conditional narrative that any of the assets analyzed score as highly vulnerable to 
temperature or precipitation, and even then only a few of the total assets appear to be highly 
vulnerable. For temperature, certain marine port and airport assets exhibited high vulnerability 
scores under the most extreme narrative. For precipitation, only highways and ports have assets 
with high vulnerability scores under the most extreme narrative.  

Among the modes, highways assets seem to have the highest vulnerability to winds associated 
with hurricanes. The high vulnerability scores for highways are due, in part, to the thresholds at 
which traffic is disrupted by winds, and in part to the potential for damage to the physical assets 
themselves.  

Figure 8-4 Summary of Vulnerabilities to Temperature by Mode* 

 

(Gulf Coast Study Phase 2) 

 

 

 

 

 

 

 



 

 

Figure 8-5 Summary of Vulnerabilities to Precipitation by Mode* 

 

(Gulf Coast Study Phase 2) 

 

Figure 8-6 Summary of Vulnerabilities to Wind by Mode* 

 

(Gulf Coast Study Phase 2) 



 

 

This research indicates that the highway and port assets studied are susceptible to a wider range 
of climate stressors than the other modes. Under the most extreme conditions, highways and 
ports each show high vulnerability scores to four out of five climate stressors. Rail and transit 
show high vulnerability scores under two of the five climate stressors under the most extreme 
narrative (i.e., sea-level rise and storm surge), and airports show high vulnerability scores for 
just one of the stressors (i.e., temperature). 

Not surprisingly, the vulnerability scores tended to increase as the conditions became more 
extreme. In the case of temperature, the most notable vulnerabilities occurred at the end-of-
century timeframe. 
changes in temperature in the near term. For precipitation, the less extreme narratives show 
only modest increases, or even decreases, in precipitation. Thus, while the scores indicate that 
many assets have low vulnerability to precipitation in the near-term, it is actually possible that 
the assets would experience a slight decrease in vulnerability relative to historical data. Under 
more extreme precipitation narratives, however, the precipitation exposure increases 
significantly, thereby increasing the overall vulnerability of the transportation system. 

Geographically, the coastal areas appear to be particularly vulnerable. While this might not be 
surprising from a sea-level rise and storm surge perspective (since it is the coastal areas being 
inundated), it is also interesting to note that precipitation vulnerability scores tend to be higher 
near the coasts. This finding is in line with input from Mobile stakeholders, and with the fact that 
the coastal areas tend to be low-lying, and that some of these areas have existing drainage issues. 
Some of the assets with particularly high vulnerability to temperature are also near the coast, 
although their vulnerability is driven by other characteristics, rather than proximity to the coast. 
Wind is the only stressor not showing a concentration of vulnerable assets near the coastal 
regions. The assets with higher wind vulnerability scores extend inland from downtown, and are 
also in the more inland, southern part of the County. Some of these segments are in areas with a 
larger number of traffic  

Maps of all vulnerability scores for any combination of assets, climate stressors, and 
narratives are available in the web viewer that accompanies this report at http://www.fhwa.dot.  
gov/environment/climate_change/adaptation/ongoing_and_current_research/gulf_coast_study/ph   
ase2_task3/geospatial/. 

8.2.1.2 Caveats 

Vulnerability results presented in this report are derived from an indicator-based scoring system. 
This is the first large-scale attempt to systematically evaluate and score vulnerability based on 
readily available data, expert interviews, and threshold analysis. The results presented are subject 
to inaccuracies and gaps in the data. In recognition of this limitation, results of this study include 
a data availability score, so that decision-makers are aware of instances where incomplete data 
may have influenced the results. The specific effects of data gaps on the results are discussed in 
Section 8.4. 

Historical performance is a sensitivity indicator frequently used across modes and climate 
stressors. Upon advice from local stakeholders, this indicator was generally weighted 15 
percentage points more heavily than other indicators. This increased weighting represents the 



 

 

fact that assets that have demonstrated vulnerabilities in the past are likely to be among the first, 
or the most severely affected, under increasingly severe weather impacts. However, this 
weighting assumption may bias the results against assets that have historically not been affected, 
but that have other characteristics that suggest they may be particularly vulnerable in the future. 

Also, as discussed within the mode-specific sections of this report, sufficient data to complete the 
analysis for rail segments were available only for rail segments maintained by the Alabama State 
Port Authority (ASPA); these segments are referred to as Terminal Rail at Alabama State Docks 
(TASD), and represent rail yards and segments immediately surrounding the ports. Therefore, the 
vulnerability results for rail represent coastal segments exclusively; findings are not 
representative of segments elsewhere in the County. Furthermore, there were only two critical 
airports and only three critical transit facilities in Mobile, so the results presented in this report 
may be limited in their applicability elsewhere.  

Given the range of climate models and emission scenarios available to support analyses of future 
climate, it is challenging to synthesize and communicate vulnerability information in a way that 
is useful to practitioners. This research provides insight into which stressors may be particularly 
problematic for Mobile and for specific assets, and for which stressors there may be less 
vulnerability. These vulnerability findings hinge on a small set of climate narratives that are 
chosen from a rich set of climate information developed for Mobile in order to provide decision 
makers with information about the range of possible vulnerabilities rather than to pinpoint 
vulnerability under any single set of future climate conditions. 

Finally, it is difficult to make an apples-to-apples comparison of vulnerability scores of specific 
assets to the different climate stressors and across modes. In this analysis, different indicators 
were used for each stressor; thus, too much stock should not be taken in the fact that an 
underlying vulnerability score for one stressor is just slightly higher/lower than the score for a 
different stressor. Similarly, different indicators were used for each mode, making it difficult to 
compare vulnerability across modes. The results show relative vulnerability within each mode 
and climate stressor. 

The following sections detail vulnerabilities found for highways, ports, airports, rail, and transit. 

8.3 Overview of Vulnerabilities of Critical Highway Segments 

According to the analysis, the highway system in Mobile is vulnerable to storm surge, sea-level 
rise, extreme precipitation events, extreme winds, and heat waves, in order of descending 
vulnerability. The assets that appear to be most vulnerable tend to have one or more of the 
following characteristics: 

 Location close to the coastline or water bodies 

 Low elevation 

 Advanced facility age or is in sub-optimal condition 

 Lack of system redundancy 



 

 

8.3.1 Summary of Highway System Vulnerabilities 

 According to the analysis, storm surge represents the source of the greatest vulnerability for 
 transportation system. Vulnerability scores are greatest for low-lying coastal roads 

and bridges 

 Proximity to water is a major driver of the vulnerability scores particularly to storm surge, 
sea-level rise, and heavy precipitation 

 The most vulnerable areas appear to be those closest to downtown as well as in the southern 
tip of Mobile County, near Dauphin Island 

 The components of the highway system that score highest for vulnerability are those that are 
(a) susceptible to damage because of their construction, location, or condition, and/or (b) 
difficult to repair or replace if they are damaged because of high replacement costs or little 
redundancy in the highway system 

  highways do not appear to be very vulnerable to projected increases in 
temperature 

 

Figure 8-7 Number of Highway Segments that are Not Exposed or have Low, Moderate, or High 
Vulnerability, by Stressor* 

 

(Gulf Coast Study Phase 2) 



 

 

According to the analysis, the highway  most significant vulnerabilities relate to coastal 
assets experiencing storm surge. The vulnerability scores of these assets also reflect the fact 
that they are highly important to Mobile, and losing service along these segments would greatly 
affect the overall transportation system. Similar maps for all assets and climate stressors are 
available in the web viewer that accompanies this report at 
http://www.fhwa.dot.gov/environment/climate_ch  
ange/adaptation/ongoing_and_current_research/gulf_coast_study/phase2_task3/geospatial/. 

ways also appear to be quite vulnerable to sea-level rise. Half of all representative 
segments studied in this analysis are projected to be inundated under the lowest sea-level rise 
narrative of 30 centimeters by 2050. 

Among those assets, the ones scoring as most vulnerable have two key traits: they have flooded 
in the past during high tide events and are relatively difficult to repair or replace. For example, 
the five bridges with the highest vulnerability scores are along the Causeway expensive assets 
that have low approach and deck heights and have flooded in the past from tidal events. 

Table 8-1 indicates the assets that rank in the top 10 most vulnerable highways for each stressor. 
The table is sorted by the number of stressors for which the highway is one of the most 
vulnerable. The five segments that score among the most vulnerable for all climate stressors are 
all coastal assets highly exposed to extreme weather stressors and that would burden the entire 
transportation system if they were closed after damage. For example, they are highways that 
serve areas with little redundancy in the system or that have very high replacement costs. 

Further, many of these assets are ones that have been damaged from extreme weather in the past, 
demonstrating that they are susceptible to damage. The coastal areas of Mobile appear to be, 
unsurprisingly, most vulnerable to sea-level rise and storm surge, particularly in the areas closest 
to downtown as well as the southern tip of Mobile, near Dauphin Island. Precipitation 
vulnerability scores tended to be higher near the coast, which is where the land elevation is lower 
and where more water features are found. Wind vulnerability scores were higher in more 
developed areas, as the number of intersections, traffic lights, and signage increases.  

 

 

 

 

 

 

 

 



 

 

 

Table 8-1 Most Vulnerable Highway Assets to All Climate Stressors 

 



 

 

 

(Gulf Coast Study Phase 2) 

8.4 Overview of Vulnerabilities of Critical Ports 

The port and marine waterway system in Mobile appears to be highly vulnerable to storm surge 
and moderately vulnerable to sea-level rise and precipitation. According to the analysis, exposure 
to storm surge is high; even in the least extreme narrative, nearly all of the port assets experience 
flooding. On the other hand, port vulnerability scores to sea-level rise depend on the narrative. 
With only 30 cm of sea-level rise, less than half of the port assets are exposed and vulnerability 
remains moderate due to extensive shoreline protection. However, in the 200 cm narrative, all of 
the port assets are exposed except for Evonik Industries (P12) and Standard Concrete Products 
(P24), both of which are on the Theodore Ship Canal. According to the analysis, vulnerability to 
temperature and precipitation is low to moderate, and vulnerability to wind is low. 

8.4.1 Summary of Port System Vulnerabilities 

 Critical ports in Mobile, AL appear to be most vulnerable to storm surge; vulnerability 
scores are relatively high even under the less extreme storm scenario 

 The 
sea-level rise; this vulnerability ranking is driven primarily by high exposure and high 
sensitivity scores 

 Port facilities score as moderately vulnerable to temperature and precipitation, but 
only under the most extreme narratives 

 Port vulnerability scores to wind are low because port buildings are designed to 
withstand high wind speeds 



 

 

The Alabama State Port Authority (ASPA) State Docks facility (P2) appears to be the most 
vulnerable asset across stressors with particularly high vulnerability to storm surge and sea-level 
rise. This older facility has a lower elevation, little shoreline protection, and may not be in as 
good condition or constructed with the latest standards and materials as compared to other, 
newer ports. 

The results are caveated in that the vulnerability screen for ports had inconsistent data 
availability. The project team was able to assemble a more complete dataset for the ASPA ports, 
based on stakeholder interviews and information from ASPA. This pattern of data availability 
influenced the vulnerability scores of the ASPA facilities. 

Overall, ports scoring as highly vulnerable tend to share the following characteristics: 

 Low elevation 

 Advanced age or sub-optimal condition 

 Reliance on electricity 

 History of damage due to flooding or storm surge 

 Inability to shift operations to other facilities or within the same facility 

Furthermore, vulnerability scores tend to be higher from climate stressors that may take a long 
time to recover from (such as storm surge) compared to other stressors that may cause less 
dramatic service disruption or cost of repairs (like temperature). 

 port system is largely coastal, and vulnerability of facilities to storm surge appears to 
be very high. Even in the least extreme storm surge narrative, nearly all critical facilities 
experience at least some degree of inundation. Under the most extreme storm narrative, average 
projected flooding depths at ports are nearly 25 feet, including wave height. This high exposure 
results in high vulnerability scores for those exposed facilities that are also sensitive and have a 
low capacity to adapt. For example, ports such as the Alabama State Docks Main Complex (P2), 
McDuffie Terminal (P3), and Austal (P7) score as highly vulnerable because of their location, 
lack of redundancy, history of flooding, and reliance on electricity.  

 

 

 

 

 

 



 

 

 

Figure 8-8 Number of Port Facilities that have No Exposure or have Low, Moderate, or High 
Vulnerability, by Climate Stressor* 

 

(Gulf Coast Study Phase 2) 

sea-level rise. Under the 30 cm scenario, 
just under half of the critical port facilities are projected to be inundated. However, despite 
relatively high exposure scores, port sensitivity scores tend to be low, due to a high degree of 
shoreline protection. Interviews with stakeholders indicated that port facilities do not currently 
experience flooding during high tide events. The assets that appear to be more vulnerable tend to 
be older facilities with less shoreline protection and little ability to shift operations to another 
facility or area.  

If they do, as projected under the 
are vulnerable to these changes. Two important drivers of vulnerability scores are whether the 
port has historically flooded during heavy rain events and the location of the port in the 100-year 
flood zone. Differences in the adaptive capacity of ports also drive vulnerability results. For 
example, the only asset that scored as highly vulnerable to changes in precipitation is Shell 
Chemical Co. This facility has an unusually low adaptive capacity score because it is reliant on 
import of feedstocks and export of products via marine movements. In the event of a disruption, 
the facility may be unable to operate once the limited amount of crude oil in inventory is 



 

 

consumed. 

Even under the most extre
moderate vulnerability to projected temperature increases. Sensitivity of ports to temperature 
appears to be low, partially because ports have not historically experienced noticeable impacts 
during heat events. In addition, the ability of ports to recover from and adapt to increased 

vulnerability score under the most extreme temperature narrative. T
operational redundancy and high reliance on electricity (which is in turn vulnerable to brownouts 
or blackouts during extreme temperatures) drive its vulnerability score.  

 

 



 

 

Table 8-2 Most Vulnerable Port Assets to All Climate Stressors 

 



 

 

 

(Gulf Coast Study Phase 2) 

8.4.2 Caveats 

The vulnerability screen for ports had inconsistent data available. For example, the project team 
was able to assemble a more complete dataset for the ASPA ports, based on stakeholder 
interviews and information from ASPA. This pattern of data availability influenced the 
vulnerability scores of the ASPA facilities. 

8.5 Overview of Vulnerabilities of Critical Airports 

Only two airports in Mobile were considered to be highly critical and therefore assessed for 
vulnerability: Mobile Downtown Airport, which primarily serves cargo and private aircraft, and 
Mobile Regional Airport, the primary passenger airport in Mobile. 

Overall, the vulnerability assessment indicates that  critical airports are only 
moderately vulnerable to the climate impacts analyzed. Across stressors,  airports 
appear most vulnerable to increases in temperature, strong winds, and increases in heavy 
precipitation. The key traits that drive vulnerability scores  airports are: 

 Location relative to the coastline or water bodies 

 Lack of system redundancy 

 Extensive asphalt pavement 

8.5.1 Summary of Airport Vulnerabilities 

 The airports appear to be particularly vulnerable to temperature, due to sensitivity of 
runways and taxiways to damage from heat. 

 Neither airport is considered vulnerable to sea-level rise. Though on the coast, Mobile 
Downtown Airport is not exposed to modeled sea-level rise since it is elevated high 



 

 

enough above the current sea-level. Mobile Regional Airport is too far inland to be 
exposed to sea-level. 

 Under more extreme storm surge narratives, Mobile Downtown Airport scores as 
somewhat vulnerable; again, the Regional Airport is too far inland to be exposed. 

 Mobile Downtown Airport appears slightly more vulnerable to temperature, 
precipitation, and wind than the Regional Airport. 

 Exposure is a major driver of vulnerability scores, as sensitivity and adaptive capacity 
scores are moderate for all stressors. 

Mobile Downtown airport appears to be more vulnerable than the Mobile Regional Airport to 
all climate stressors. Mobile Downtown Airport has lower adaptive capacity scores, since it is 
the only airport of its kind in the area. Another reason is that the Mobile Regional Airport is 
not coastal, and therefore not exposed or vulnerable to modeled storm surge and sea-level 
rise. Mobile Downtown Airport is partly inundated under the most extreme storm narrative, 
but is otherwise not exposed to modeled storm surge or sea-level rise. Other driving 
vulnerability scores for airports include low redundancy in the local airport system, and aged 
infrastructure.  

 airports do not appear vulnerable to sea-level rise or storm surge. Though on the 
coast, Mobile Downtown Airport is not exposed to modeled sea-level rise since it is elevated 
high enough above the current sea-level. It is also not exposed to modeled storm surge, except 
for small areas under the most extreme narrative. Mobile Regional Airport is too far inland to 
be exposed to modeled sea-level rise or storm surge. 

Table 8-3 Vulnerability of Airports to All Climate Stressors under the Most Extreme Narrative 

ID Airport Name Temp Precip SLR SS Wind 

BFM Mobile Downtown Airport 
(Brookley Field)

High Moderat NE Moderat Moderate 

MOB Mobile Regional Airport High Moderat NE NE Low 

NE = Not Exposed; Low = vulnerability score from 1.0 to 1.9; Moderate = score from 2.0 to 2.9; High = score from 

3.0 to 4.0. See Section 5.4 for detail on the scoring methodology used. 

(Gulf Coast Study Phase 2) 

8.6 Overview of Vulnerabilities of Critical Rail Segments 

There were twelve representative rail segments included in the Gulf Coast Study, including 
segments from CSX, Norfolk Southern, and the Terminal Rail at Alabama State Docks (TASD). 
However, CSX and Norfolk Southern are private companies, and limited information was 
available for their rail assets in Mobile. Furthermore, the information that was available for these 
segments could not be verified with the rail companies. 

Meanwhile, good quality information was available for the TASD segments, which are maintained 



 

 

by the Alabama State Port Authority, and which represent the rail and rail yards that are within 
the boundaries, or immediately adjacent to, the ports. Therefore, the vulnerability assessment 
evaluated only the four TASD assets. The vulnerability of these assets is not necessarily 
representative of the entire Mobile rail system, but some findings may be relevant. 

The four TASD assets are the TASD rail yards near Alabama State Docks, the TASD rail 
segment near the ports on Tensaw River, the TASD rail segment on the eastern side of McDuffie 
Island, and the TASD rail segment on the western side of McDuffie Island. Figure 5-20 on page 
232 shows the locations of these segments. 

8.6.1 Summary of Rail System Vulnerabilities 

 According to the analysis, sea-level rise and storm surge are associated with the highest 
vulnerability scores for TASD rail yards. 

 The rail lines on McDuffie Island are the most vulnerable rail assets to changes in 
temperature. 

 The system overall appears to be vulnerable to extreme winds, especially if winds exceed 
85 mph, as they may under hurricane conditions. 

 The rail system does not score as particularly vulnerable to near-term changes in 
temperature and precipitation. However, the system may be vulnerable to longer-term 
changes. 

According to the analysis, TASD rail assets appear to be most vulnerable to sea-level rise and 
storm surge, primarily due to their proximity to water bodies and lack of elevation or protective 
structures. In addition, adaptive capacity scores are low for all four assets because the 
disruptions caused by sea-level rise and storm surge are so severe (taking months, rather than a 
few hours or days, to recover). 

According to the analysis, hurricane-force wind similarly may pose a threat to  rail 
system, because the system may be exposed to heavy winds during tropical storm or hurricanes, 
and rail signals and aerial lines may be particularly prone to wind damage. 

 rail system also appears to be moderately vulnerable to projected changes in 
temperature and precipitation. Specific assets have already demonstrated sensitivity to heat- 
related track buckling and precipitation-driven flooding. 

 

 

 

 

 



 

 

 

Table 8-4 Vulnerability of TASD Rail Segments to All Climate Stressors (most extreme narrative)  

ID Asset Name Temp Precip SLR SS Wind 

RR1 TASD--rail yards near Alabama State Docks Moderate Moderate High High Moderate 

 

RR6 

TASD--2.6 mile segment near 
ports on Tensaw River, approx. 
between Hardwood Lane and 
Travis Drive

 

Moderate 

 

Moderate 

 

Moderate 

 

Moderate 

 

Moderate 

 

RR7 

TASD--segment on eastern side 
of McDuffie Island 

 

Moderate 

 

Moderate 

 

NE 

 

Moderate 

 

Moderate 
 

RR8 

TASD--segment on western 
side of McDuffie Island 

 

Moderate 

 

Moderate 

 

Moderate 

 

Moderate 

 

Moderate 

NE = Not Exposed; Low = vulnerability score from 1.0 to 1.9; Moderate = score from 2.0 to 2.9; High = score 
from 

3.0 to 4.0. See Section 4 for detail on the scoring methodology used.  

(Gulf Coast Study Phase 2) 

8.6.2 Caveats 

As previously mentioned, the vulnerability results for rail focus only on the TASD assets, 
since reliable data were not available for the privately-owned rail assets in Mobile. The results 
are thus based on a small sample size of assets, which are concentrated around the ASPA 
ports along the Mobile River. It is thus difficult to draw broad conclusions about the overall 
rail  vulnerability, including inland rail lines. 

 

 

 

 

 

 

 

 

 

 



 

 

Table 8-5 Exposure of privately owned rail assets 

Though data were too limited to evaluate the sensitivity and  privately-owned 
rail assets, this analysis did evaluate their exposure. Of the eight private representative rail segments, three 
are not exposed to sea-level rise under any scenario. Three are also not exposed to storm surge. 

 

  

 

ID 

 

 

Asset Name 

Sea-level Rise Storm Surge*   

  

30 cm 

 

200 cm 

Katrina 
Base 

Katrina Shifted, 
Pres Reduced, 75 

cm SLR 

 

  

RR2 

 CSX M&M subdivision-- 
segment along Mobile 
River between Cochrane 
Bridge and Twelvemile 
Island

  

YES 

 

YES 

 

Moderate 

 

High 

 

  

 

RR3 

 CSX NO&M subdivision--
1.2 mile segment running 
along eastern edge of 
Downtown, between St. 
Louis St. and Elmira Street 

  

 

NO 

 

 

YES 

 

 

Moderate 

 

 

High 

 

  

 

RR4 

 CSX NO&M subdivision--
3.9 mile segment running 
along I-10, near Dog River 
and its tributaries, between 
Dauphin Island Parkway 
and Cypress Shores Drive 

  

 

YES 

 

 

YES 

 

 

Moderate 

 

 

High 

 

  

RR5 

Norfolk Southern--1.6 
mile segment running 
along US- 43, near Le 

 

YES 

 

YES 

 

Not Exposed 

 

Not Exposed 

 

  

RR9 

CSX NO&M subdivision--
0.7 mile segment that is 
bisected by Hamilton Blvd., 
near Theodore 

 

NO 

 

NO 

 

Not Exposed 

 

Not Exposed 

 

  

RR10 

CSX NO&M subdivision--
1.2 mile segment on eastern 
side of Brookley airfield 

 

YES 

 

YES 

 

Low 

 

High 

 

  

RR11 

Norfolk Southern--segment 
running along Telegraph 
Rd, crossing Three Mile 

 

YES 

 

YES 

 

Moderate 

 

High 

 

  

 

RR12 

CSX NO&M subdivision-- 
segment running along 
US- 90, between Grand 
Bay Wilmer Road and 
western edge of Grand 
Bay

 

 

NO 

 

 

NO 

 

 

Not Exposed 

 

 

Not Exposed 

 

 

(Gulf Coast Study Phase 2) 

 

*Exposure score of 3 or 4 = High; 2 = Moderate; 1 = Low 



 

 

8.7 Overview of Vulnerabilities of Critical Transit Facilities 

Three of  transit assets were considered critical and assessed for vulnerability. These 
consisted of two facilities, the Beltline operations and maintenance facility and the GM&O 
Terminal, as well as the Mobile area bus fleet and service.  

Overall, the vulnerability assessment indicates that  vulnerability is highest to sea-level 
rise and storm surge when exposed. In fact, the inland location of the Beltline facility and the 
ability to move routes and the fleet out of  way help mitigate the vulnerability scores of 
transit for sea-level rise and storm surge. However, the GM&O terminal is located closer to the 
Mobile Bay, making it score as highly vulnerable to the more extreme storm surge and sea-level 
rise narratives, but only moderately vulnerable to the less extreme narratives. The bus fleet and 
service has a relatively high vulnerability score for wind. Finally, Mo  three critical transit 
assets score as only moderately vulnerable to changes in temperature and precipitation 

The key trait that drives vulnerability scores  transit assets is location relative to the 
coastline or water bodies. 

8.7.1 Summary of Transit Vulnerabilities 

All three assets have low to moderate vulnerability scores for changes in temperature and 
precipitation.  Under the most extreme storm surge and sea-level rise narratives, the GM&O 
Terminal scores as highly vulnerable. The Beltline O&M facility is not exposed and therefore 
scores as not vulnerable. The GM&O Terminal has low vulnerability scores to wind, but the 
Beltline O&M facility and the bus fleet and service score as moderately vulnerable under all 
wind narratives. In general, 
given the ability to relocate routes and buses. Buildings are less easily located, although the 
operations run out of these buildings could conceivably be relocated in the long term. 

According to the analysis, sea-level rise threatens the critical transit assets only under the long- 
term, 200 cm rise narrative. None of the transit assets is exposed under less extreme sea-level rise 
narratives. The GM&O Terminal scores as highly vulnerable to 200 cm of Sea-level Rise (SLR), 
particularly because it is not otherwise protected from inundation. Access to the building may be 
impeded in the future since Government and Water Streets are already prone to flooding. The 
Beltline O&M facility is not exposed to sea-level rise, even under the most extreme. 

The GM&O Terminal is the transit asset that scores as most vulnerable to storm surge because it 
is situated closer to the coast and is located near streets that have been inundated by previous 
instances of flooding. In addition, it has been damaged by storm surges in the past, which may 
indicate sensitivity to future storm surge events. While the bus fleet and service asset is highly 
exposed to storm surge (in the most extreme narrative, over 50 percent of bus stops are 
inundated), the bus fleet has a high adaptive capacity since stops could be relocated as needed, 
which limits its overall vulnerability score for storm surge. 

Both the Beltline O&M facility and the bus fleet and service score as moderately vulnerable to 
wind under the most extreme storm surge narrative. The GM&O terminal has low vulnerability 
scores, even under the more extreme narratives, because it has low sensitivity scores for wind. 



 

 

The Beltline O&M  moderate vulnerability scores are due to the fact that its construction 
materials and roof type may be sensitive to high winds. In addition, the facility experienced wind 
damage previously during Hurricane Katrina. 

Vulnerability scores of all critical transit assets to changes in temperature are low in the least 
extreme narrative and moderate in the most extreme narrative. The Beltline O&M facility appears 
to be most vulnerable to temperature increases because operations that take place in that facility 
cannot easily be moved during extreme events. However, these operations can be moved over 
time, meaning the WAVE has time to adjust operations before the end-of-century temperature 
increases would be realized. 

The vulnerability scores of the transit assets are slightly higher to changes in precipitation 
increases than to temperature increases. The GM&O facility appears to be the most vulnerable, 
but scores moderately even under the most extreme narrative. This asset is located in the 100- 
year flood zone, and access to the building from Government Street and Water Street is impaired 
during heavy downpours. The Beltline O&M facility, located at higher elevation and away from 
major water bodies, exhibits a very low sensitivity score for precipitation, which limits its 
vulnerability score. 

The GM&O Terminal scores as most vulnerable to both sea-level rise and storm surge, but 
exhibits a low vulnerability score for wind. Low wind vulnerability could also mean it may 
experience less damage during storms, since debris is a major cause of storm damage. 

Table 8-6 Vulnerability of Transit Assets to All Climate Stressors (most extreme narrative)  

ID Asset Name Temp Precip SLR SS Wind 

T1 Beltline O&M Facility Moderate Moderate NE NE Moderate 

T2 GM&O Terminal Moderate Moderate High High Low 

T3 Bus Fleet & Service Moderate Moderate Moderate Moderate Moderate 

NE = Not Exposed; Low = vulnerability score from 1.0 to 1.9; Moderate = score from 2.0 to 2.9; High = score 
from 

3.0 to 4.0. See Section 4 for detail on the scoring methodology used.  

(Gulf Coast Study Phase 2) 

 

8.7.2 Caveats 

The sensitivity and adaptive capacity scores for the three transit assets relied heavily on 
stakeholder interviews due to a lack of readily accessible data. 


