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Abstract
Many of New Jersey’s most vulnerable communities live on 
low-lying floodplains which are subject to flooding events and 
sea-level rise. Human caused climate change is accelerating this 
rise due to thermal expansion of ocean water and ice loss, 
increasing the potential risk of coastal storms. As a result, these 
communities may face severe impacts from flooding hazards 
within the coming decades. Current coastal vulnerability 
assessments are mostly based solely on environmental criteria 
such as soil data and geomorphology to determine the most at-risk 
locations, but do not take into account issues of environmental 
justice. They often do not consider the socioeconomic factors 
within these communities like income,race, and age that 
disproportionately affect their ability to prepare for and react to 
these climate change scenarios. Using geospatial mapping tools 
such as ArcGIS, I planned to create a combined socioecological 
approach to better identify these marginalized communities, 
primarily in the Sayreville-South River area. Having a more 
extensive analysis can help prioritize the areas which are the most 
susceptible to these risks and show local governments and 
environmental agencies where to take action. In doing so, we can 
better equip these watershed and coastal communities to deal 
with sea-level rise and the resulting flood risks as well as enhancing 
environmental resilience. 
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Methods & Results

The 2019 Science and Technical Advisory Panel (STAP) report 
estimates that with moderate emissions there is a likely (~50%) 
chance sea-level rise (SLR) will increase by 1.4 ft. by 2050 and by 
3.3 ft. by 2100. Future preparations need to consider not only 
physical exposure but also the socioeconomic factors that 
determine response effectiveness and resilience. To do this, I 
wanted to combine a Coastal Vulnerability Index (CVI) with a Social 
Vulnerability Index (SVI) for Sayreville-South River.
● The CVI is a composite of geospatial hazard indicators including 

geomorphology, slope, flood prone areas, storm surge 
inundation scenarios, poorly drained soils, erosion-prone areas, 
and 2050 and 2100 SLR scenarios

● The SVI was based on the CDC model which ranks each census 
tract on social factors and groups them into four related 
themes: Socioeconomic Status, Household Composition & 
Disability, Minority Status & Language, and Housing & 
Transportation

Combining the two creates an informative socioecological index 
that can better identify communities vulnerable to future flooding 
scenarios and help local governments take preventative action.

To obtain the overall vulnerability 
the CVI raster was multiplied by 
the SVI raster based on a weighted 
scaling:
i.e. If the corresponding SVI percentile 
cell value was 0.5, then the CVI cell value 
was multiplied by 3

This research can help Identify communities that are especially vulnerable 
to flood risks. Going forward, these maps can assist local governments 
and environmental agencies in prioritizing areas that will struggle the 
most as sea-level and flood hazards continue to increase over the coming 
decades. This is especially helpful for smaller scale analysis on the level of 
local communities and neighborhoods. Future work on this project can 
work on SLR scenario modifiability as well as Digital Shoreline Analysis 
implementation. 
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SVI 
Percentile

Scaling 
Factor

0 - 0.2 X 1
0.2 - 0.4 X 2
0.4 - 0.6 X 3
0.6 - 0.8 X 4
0.8 - 1.0 X 5

The four socioeconomic themes ranked by 
percentile

The environmental factors are added together 
along with 2050 & 2100 SLR scenarios 
(assuming moderate emissions)

The Combined Vulnerability Index was then averaged over MOD-IV 
and parcel data to visualize vulnerability over individual houses, 
buildings, and local neighborhoods. See Parcel Map 
Representations for examples.


