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EXECUTIVE SUMMARY 
Social vulnerability refers to the disproportionate susceptibility of some social groups to the 

impacts of hazards. Groups identified as vulnerable that have been included in this analysis 
include: people of color, children under five years old, the elderly over 65 years old, 
institutionalized people, people with limited English proficiency, people with limited income, 
and people with disabilities.  

The distribution of population and of the groups noted above were redistributed using a 
technique called dasymetric mapping. The most granular level of population data available 
from the U.S. Census is the census block, which is suitable for many applications but often falls 
short in hazard analysis where more detail is desired. In reality, populations within census 
blocks are not evenly distributed. Because of this, census blocks that intersect coastal flood 
hazard areas tend to exhibit an internal population distribution that is distinctly non-uniform, 
or heterogeneous. The population will skew sharply towards land areas outside the flood zone 
and away from open water or land areas prone to flood. Dasymetric mapping is a method of 
increasing the resolution of quantitative population data that have been aggregated to areal 
units, but may not necessarily represent a homogenous distribution within that unit. 
Dasymetry schemes redistribute the population in the census block using a secondary zonal 
data set that acts as a predictor of settlement. This process creates varying zones of population 
density in each block, enabling estimates of population at the sub-block level and thus more 
accurate estimates of population in the coastal flood hazard zones of those blocks 

This study employs dasymetric mapping techniques to distribute the 2010 population in a 
more spatially-refined manner than census blocks in order to better determine the number of 
people at risk under current conditions. Population and land-use projections for 2050 and 
2080 were combined to estimate the spatial distribution of future populations in the city. 
Current, 2050, and 2080 population distributions were overlaid with 1 percent annual chance 
floodplain data to determine current risk and risk for future sea level scenarios of 1.5 and 3 
feet.  

Based on the report’s analyses, and the social demographic groups considered in this study, 
that the elderly population of Virginia Beach experiences a marginally disproportionate risk to 
coastal flood hazards. With the exception of the elderly, other groups have not been shown to 
share a disproportionate risk to coastal flood hazards in the City of Virginia Beach. 
Additionally, we find that generally for every 1.5 feet of SLR, the percentage of people at risk to 
coastal flooding will double from present conditions: 
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• Under current, baseline conditions, 6.5 percent of the total population is at risk to a 
coastal flood hazard;  

• Under various future 1.5-foot sea level rise (SLR) conditions, approximately 12.5 
percent of the population will be at risk; and  

• Under 3-foot SLR conditions, approximately 26 percent of the population will be at 
risk.   
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METHODOLOGY 
Current Population 
The most granular level of population data available from the U.S. Census is the census 

block, which is suitable for many applications but often falls short in hazard analysis where 
more precise counts of people are desired. Without additional information, it must be assumed 
that the reported population in a census block is evenly distributed throughout that block. 
Where a hazard area such as a flood zone intersects a census block, the most basic estimate of 
the population affected by the hazard is called area apportionment - the product of the total 
census block population and the proportion of the total census block area that is in the hazard 
area. 

In reality, populations within census blocks are not evenly distributed. This is especially 
true of blocks that contain or border bodies of water because the body of water itself inherently 
lacks population. Coastal flood hazard areas in the United States are generally well-
documented and tend to be purposefully underdeveloped. Census block boundaries also often 
extend quite a distance into wetlands or open water. Because of this, census blocks that 
intersect coastal flood hazard areas tend to exhibit an internal population distribution that is 
distinctly non-uniform, or heterogeneous. The population will skew sharply towards land areas 
outside the flood zone and away from open water or land areas prone to flood. Heterogeneity 
results in overestimates of population in coastal flood hazard zones when using simple area 
apportionment methods. 

Dasymetric mapping is a method of increasing the resolution of quantitative population 
data that have been aggregated to areal units, but may not necessarily represent a homogenous 
distribution within that unit. Dasymetry schemes redistribute the population in the census 
block using a secondary zonal data set that acts as a predictor of settlement. This process 
creates varying zones of population density in each block, enabling estimates of population at 
the sub-block level and thus more accurate estimates of population in the coastal flood hazard 
zones of those blocks (see Figure 1). 
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Land cover datasets are the most commonly-used secondary zonal datasets in dasymetry 
because they are often defined in part by relative population density. The different land cover 
types in each census block provide the basis for redistribution – each cover type receives a 
different proportion of the overall block population. An ideal population density for each land 
cover class has to be determined in order to determine the exact proportion. This can be 
problematic since population density per land cover class is extremely variable from state to 
state, county to county, and even within communities.  

Following Sleeter (2004), a dynamic method of determining population density per land 
cover type was incorporated to allow for local variation. This method takes collections of 
census blocks – this study used census tracts – and extracts a sample of block from each that 
best represents each land cover class in terms of percent area. Population density is calculated 
from each sample. A population density fraction is then calculated for each tract-class 
combination, representing the proportion of the population to be assigned to each land cover 
class in that tract. The population of each census block in a tract is then distributed among 
each sub-block polygon based on the land cover class, the polygon area, and the set of 
population density fractions of the tract. There are 100 census tracts in the City of Virginia 
Beach, so the dasymetry process created 100 different population density values for each land 
cover class across the city, allowing for a high degree of spatial variability. 

The 2010 Census Block, Total Population data for the City of Virginia Beach were 
downloaded from the U.S. Census (U.S. Census, 2010a) and joined to the 2010 census block 

Figure 1. Example of dasymetric mapping technique where a spatial union of a census block and land cover 
zones result in the original block being sub-divided into multiple constituent polygons. An estimate of 
population for each constituent polygon can then be made based on the relative population densities of the 
different land cover classes. 
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polygons (U.S. Census, 2010b). Census polygons were 
clipped to the census boundary for the City of Virginia 
Beach. The 2011 National Land Cover Dataset (NLCD) 
for the Commonwealth of Virginia was downloaded from 
the Multi-Resolution Land Characteristics (MRLC) 
Consortium and converted to vector polygon format, 
which was then clipped to the census boundary for the 
City of Virginia Beach. The NLCD is a national raster 
dataset depicting land cover classification at a spatial 
resolution of 30 meters (Homer et al, 2015). It is 
updated every five years, with the most recent product 
dated 2011.  A product with data from 2016 will be 
available in 2020. 

The NLCD has a 16-class land classification scheme 
plus four additional classes for Alaska (Figure 2). A 
modified classification scheme was created that merges some of the NLCD classes in order to 
reduce the number of schemes for analysis (Table 1). The new scheme maintained the High-, 
Medium- and Low-Intensity Development classes, but replaced the open water and wetland 
classifications with “Unpopulated” and replaced the remaining categories with “Sparsely 
Populated.” This created a logical and simplified population-land use hierarchy: high-density, 
medium-density, low-density, sparse, and unpopulated. 

Table 1. Recoded NLCD classification scheme. 

New Classification Name New Class 
Code 

Old NLCD Class Code 

No Data 0 No Data 
High Density Development 1 24 

Medium Density Development 2 23 
Low Density Development 3 22 

Sparsely Populated 4 21, 31, 41, 42, 43, 51, 52,   
71, 72, 73, 74, 81, 82 

Unpopulated 5 11, 12, 90, 95 

 

  

Figure 2. NLCD classification scheme 
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Roads and parking lots tend to be classified as one of the “developed” classes in the NLCD, 
but in reality do not support a permanent population. This can cause two problems:  

1. Over representation of developed land in terms of surface area, thus underestimating the 
actual population density of those classes. This is especially true in urban and suburban 
areas where there is a significant amount of land area dedicated to transportation. 

2. When population is finally distributed among the sub-block polygons, these known-to-be-
unpopulated transportation surfaces will be assigned a population, which is counter to the 
goal of the exercise. 

To minimize these effects, geospatial planimetric data provided by the City of Virginia 
Beach were used to determine the spatial extent of transportation surfaces (parking lots, 
driveways, sidewalks), streets, sport surfaces (golf courses, playing fields, etc.), as well as 
public elementary, middle, and high school campuses – all of which represent large surface 
areas, but do not support a resident population. These areas were clipped from the NLCD 
dataset to prevent them from skewing the land cover-population density calculations and to 
prevent these areas from being assigned a portion of the block’s population.  While buildings 
identified as commercial in nature were not purposely clipped due to the possible existence of 
residential-commercial hybrid use of these properties, their surrounding parking and road 
networks were removed.   

Because of the high resolution of City of Virginia Beach transportation surface data, it was 
found that removing these surfaces often left behind small pieces, e.g. parking lot islands or 
street medians where there is no expectation of a population. An attempt to remove these 
pieces was made by deleting all polygons less than or equal to 50 square meters in area that 
were free-floating and fully adjacent to a clipped planimetric layer. Even so, some islands and 
medians remain in the dataset. Additionally, a total of 13 census blocks containing a population 
of 234 people were found to be located entirely within parking lots, intersections, or other 
transportation surfaces that were clipped from the dataset. These blocks were added back to 
the 2010 dataset to retain a complete count of the 2010 population, but were excluded from 
future projections in order to prevent these blocks – which are ultimately mistakes in the 
census data – from being populated in 2050 and 2080. 

A spatial union of the NLCD and census block datasets resulted in a new dataset in which 
each block polygon was divided into one or more sub-block polygons representing different 
NLCD land cover zones in the block. The new polygons were attributed with the parent census 
block ID, census tract ID, block population, NLCD land cover class code, and the new surface 
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area. Any polygons missing either census or NLCD data were removed from the dataset. Often, 
coastal census block boundaries and NLCD polygons extend onto the beach, or into the open 
ocean. To prevent these polygons from being populated, polygons seaward of the boardwalk or 
primary frontal dune that do not cover structures were removed. 

The dasymetry process was then applied to the entire dataset:   

• For each tract, the ideal population density and population density fraction for each 
land cover class was calculated.  

• Within each block, the block population was distributed among the sub-block 
polygons according to land cover class, polygon area, and the population density 
fractions calculated for the census tracts.   

Any polygons with a land cover class of 5 (i.e. unpopulated, or original NLCD classes of 
open water, woody wetlands, or emergent herbaceous wetlands) were retained in the dataset, 
but were not allowed to accept a portion of the block population unless it was the only polygon 
in a populated block. 

A check of the sum of the post-dasymetry polygon populations was found to be equal to the 
sum of the original block populations, confirming that the dasymetry process distributed 
existing census block population and did not add or drop people from the census block or total 
city population. A total of 7,351 census blocks were further divided into 159,835 dasymetry 
polygons creating a much more granular dataset.  An illustration of the difference in 
distribution of population from the 2010 census block versus the resultant dasymetric 
population estimates are shown in Figure 3.   

Assumptions about Future Growth and Distribution 
This study takes the approach of modelling unknown future demographic sub-group 

populations and future spatial population distributions based on a “no change” approach, such 
that the demographic percentages and the spatial distribution of total population and sub-
group population across the city will look in the future as it does today.  This is unlikely to be 
the case, however, very little credible data and methods exist to justify predictions of 
demographic sub-group populations and the changes to their distribution for the dates 2050 
and 2080.  Without published guidance, attempts to quantify these variables would be 
speculative and could drastically skew the results.  As such, the “no change” assumption 
imparted into many of the decisions in this analysis allows this study to be a baseline 
observation, from which to build on in the future when improvements become available.  
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Figure 3. 2010 census block population versus the 2010 dasymetric population estimates. Relatively large census 
blocks have been divided into many relatively small dasymetric polygons. 

 

Future Population 
The EPA’s Integrated Climate and Land-Use Scenarios v2.1 (ICLUS2) dataset provides 

future population estimates for two Shared Socioeconomic Pathways (SSP) at decadal intervals 
to 2100 (EPA, 2016). The two SSPs represent lower and upper bounds in future social, 
economic, and technological trends. The lower bound, SSP2, represents “middle of the road, or 
medium challenges to mitigation and adaptation,” while the upper bound, SSP5, represents 
“high challenges to mitigation, low challenges to adaptation” (Riahi et al., 2017). 

Additional estimates of future population are available from a variety of sources, which are 
summarized in Table 2 and Figure 4. These include:  

• The University of Virginia’s Weldon Cooper Center for Public Service projects 
population in 5-year intervals from 2020 to 2045 (Weldon Cooper Center, 2017).   
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• The Hampton Roads Transportation Planning Organization (HRTPO) forecast a 
single population for Virginia Beach for 2045.   

• SIR (formerly The Southeastern Institute of Research) reported projections in 2011 
for the City of Virginia Beach for 2020, 2030, and 2040.   

• The Virginia Employment Commission provides future population estimates for 
2020, 2030, and 2040 - however, these projections represent out-of-date estimates 
made by the University of Virginia’s Weldon Cooper Center and were discarded for 
this analysis.   

This study adopted the ICLUS2 SSP2 and SSP5 projections for 2050 and 2080 to indicate 
lower and upper bounds for future population projections corresponding to the timelines 
consistent with the onset of 1.5- and 3-foot sea level rise (SLR) scenarios. Although population 
projections are not available from other sources for dates beyond 2045, the ICLUS2 SSP2 and 
SSP5 projections provide upper and lower bounds for all projections prior to 2045, and would 
reasonably do so into the future (Figure 4). 

ICLUS2 population projections are made on a county- or city-wide basis. To be meaningful 
for hazard analysis, that single population value must be distributed between the many census 
blocks and sub-block polygons. The method of distributing future population data will rely 
heavily on the spatial structure of the current 2010 population.  Two key assumptions will be 
made to guide future population distribution: 

• 2010 populations will not decrease. If a polygon is populated in 2010, it will stay 
populated in the future. It may increase in population or remain at the 2010 level, 
but it will not decrease. In this respect, future population will be treated additional to 
the 2010 population. 

• Future large-scale population patterns will be similar to 2010 large-scale population 
patterns: 99 percent of the population of Virginia Beach lives in the North and 
Transition zone; 1 percent lives in the South. 
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Table 2. Summary of recent historical and future population projections for the City of  
Virginia Beach.   

Year US 
Census 

ICLUS2 
SSP2 

ICLUS2 
SSP5 

UVA HRTPO SIR 

1990 393,069 - - - - - 
2000 425,257 - - - - - 
2010 437,994 - - - - - 
2020 - 458,232 470,010 467,134 - 470,000 
2025 - - - 474,856 - - 
2030 - 474,079 505,375 482,578 - 490,000 
2035 - - - 486,816 - - 
2040 - 482,197 536,115 491,054   530,000 
2045 - - - 495,292 518,777 - 
2050 - 487,300 569,369 - - - 
2060 - 493,315 607,312 - - - 
2070 - 498,705 645,970 - - - 
2080 - 501,547 685,267 - - - 
2090 - 501,064 720,316 - - - 
2100 - 499,049 754,674 - - - 

ICLUS2 = U.S. EPA’s Integrated Climate and Land-Use Scenarios; UVA = the University  
of Virginia’s Weldon Cooper Center for Public Service; HRTPO = The Hampton Roads  
Transportation Planning Organization; SIR = SIR.org (formerly the Southeastern Institute  
of Research). 

 

Polygons with a combined recoded land cover class 5 (unpopulated) and a population of 
zero were removed from the dataset to prevent future populations from moving into what is 
considered to be non-habitable land that is currently unpopulated. Non-habitable land that is 
currently populated will remain in the dataset to preserve its population, but will not be 
allowed to grow. 

The projected population for each SSP in each target year was determined using 2050 and 
2080 ICLUS2 population projections, and the respective population increases from 2010 were 
calculated (Table 3). As stated above, this study makes a fundamental assumption that future 
block and sub-block populations will not decrease from 2010 levels; therefore, each block and 
sub-block polygon will retain its 2010 population and then be assigned an additional future 
increase. 
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Figure 4. City of Virginia Beach, VA historical and future population. 

 

Table 3. ICLUS2 future population projections and increases from 2010 for the City of Virginia Beach, VA.   

Development 
Scenario 

Year Population Increase from 
2010 

Percent Increase 
from 2010 

Existing Census 2010 437,760* - - 
SSP2 2050 487,300 49,540 +11.3% 

2080 501,547 63,787 +14.6% 
SSP5 2050 569,369 131,609 +30.1% 

2080 685,267 247,507 +56.5% 

* The 2010 population is reported here as 437760. The actual population is 437994.  The difference is the result 
of thirteen 2010 census blocks containing a total population of 234 people being wholly located in transportation 
land cover that were removed from the dataset to prevent them from being populated in the future. Removing the 
blocks removes the people. Rather than being dropped altogether, these 234 people were removed from the 2010 
population in this table, so that they could be counted as an increase to the 2010 population, and then be 
distributed throughout the city in 2050 or 2080. 



 

 

 

 Demographic and Population Vulnerability Analysis   |  17  

On a macro scale, the City of Virginia Beach is divided into two large-scale development 
patterns – an urban and suburban North and a rural South – separated by an urban growth 
boundary identified as the Green Line (UDA, 2010). There is a transition area immediately 
south of the Green Line to Indian River Road, where sewer and water utilities have been 
extended, limited development exists, and a permanent population exists at densities much 
higher than the rest of the South region. Because of this development and population pattern, 
the transition area is considered part of the North region in this analysis (Figure 5). 

The 2010 citywide population distribution 
(Table 4) reveals that 99 percent of the city’s 
population lives in the North region, while 
the South contains just 1 percent. Because 
macro-level development goals were 
established to encourage urban-rural duality, 
this analysis assumes that this overarching 
development scheme will remain in the 
future and that the future population 
estimates in 2050 and 2080 will abide by this 
99:1 pattern, as well. As shown in Table 4, 
projected population increases are 
apportioned to each zone according to 2010 
percentages. This provides the macro-scale 
spatial distribution of future population in 
the City of Virginia Beach. 

 

 

 

 

  

Figure 5. Macro level development patterns in the City of 
Virginia Beach. The transition area between the Green 
Line and Indian River Road has been considered part of 
the North Region in this analysis. 



 

 

 

 Demographic and Population Vulnerability Analysis   |  18  

Table 4. Current population and future increases by development zone.  Future distribution consistent with 2010 
distribution. 

Zone 2010 2010 
Percent 

Population Increases from 2010 
SSP2 SSP5 

2050 2080 2050 2080 
Total 437,994 100 49,540 63,787 131,609 247,507 
North 432,346 98.71 48,901 62,964 129,911 244,314 
South 5,648 1.29 639 823 1,698 3,193 

 

Future Land Use 
As discussed above, land use (or land cover) can be an important predictor of population. A 

spatially-evolving land use pattern can provide important clues as to how population patterns 
evolve spatially. In addition to future population projections, the EPA provides future and 
current land use datasets. These datasets help to determine the spatial structure of future 
population growth in the city. 

The ICLUS2 Land Use Dataset is a nationwide raster dataset depicting land use 
classification at a spatial resolution of 90 meters for SSP2 and SSP5 at decadal intervals out to 
the year 2100 (EPA, 2016).  The Southeast regional land use dataset was downloaded and the 
grids for 2010, 2050 and 2080 were extracted and converted to vector polygon format.  Sixteen 
land use classifications are represented in the data (Table 5). 

Table 5. ICLUS2 land use codes and explanations. 

Gridcode ICLUS 2.1 Land use Gridcode ICLUS 2.1 Land use 
0 Natural Water 10 Exurban – low density 
1 Reservoir, Canal 11 Exurban – high density 
2 Wetlands 12 Suburban 
3 Recreation, Conservation 13 Urban – low density 
4 Timber 14 Urban – high density 
5 Grazing 15 Commercial 
6 Pasture 16 Industrial 
7 Cropland 17 Institutional 
8 Mining, Barren 18 Transportation 

 9  Park, Golf course   
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The ICLUS2 2010 land use dataset was overlaid with the 2010 dasymetric population 
estimates. Population was summarized by land use class and zone to determine the number 
and percentage of people currently occupying each land use category (Table 6). Ultimately, 
land use classes 17 and 18 (Institutional and Transportation) were removed from the analysis 
due to these land uses not being good candidates to hold a resident population: transportation 
land uses include streets and parking lots, while institutional land uses include government 
office buildings and schools. After removing these two land uses, an Adjusted Population 
Percentage was calculated for each zone to reflect the proportion of the total 2010 population 
per land use class per zone without regard to land use classes 17 and 18. This scheme provides 
the pattern by which future population increases will be distributed. 

Table 6. 2010 population by ICLUS2 2010 land use and development zone.  Each land use class in the North 
region is apportioned 98.71% of the total population in the land use class, while the South is apportioned 1.29%, 
per Table 4. 

2010 
ICLUS2 

Land Use 
Class 

TOTAL 
2010 

Population 

Population 
North 

Percent 
of North 
Region 

Adjusted 
Percent of 

North 
Region 

Population 
South  

Percent 
of South 
Region 

Adjusted 
Percent of 

South 
Region 

0 6,093 6,019 1.4% 1.5% 74 1.3% 1.5% 
1 251 251 0.1% 0.1% 0 0.0% 0.0% 
2 58 0 0.0% 0.0% 58 1.0% 1.2% 
3 82 82 0.0% 0.0% 0 0.0% 0.0% 
4 0 0 0.0% 0.0% 0 0.0% 0.0% 
5 8,442 7,580 1.8% 1.9% 862 15.3% 17.3% 
6 0 0 0.0% 0.0% 0 0.0% 0.0% 
7 3 0 0.0% 0.0% 3 0.1% 0.1% 
8 0 0 0.0% 0.0% 0 0.0% 0.0% 
9 2,887 2,835 0.7% 0.7% 52 0.9% 1.0% 
10 0 0 0.0% 0.0% 0 0.0% 0.0% 
11 15,320 11,775 2.7% 3.0% 3,545 62.8% 71.2% 
12 73,942 73,805 17.1% 18.7% 137 2.4% 2.8% 
13 229,266 229,156 53.0% 58.0% 110 1.9% 2.2% 
14 57,138 57,138 13.2% 14.5% 0 0.0% 0.0% 
15 6,144 6,114 1.4% 1.5% 30 0.5% 0.6% 
16 498 392 0.1% 0.1% 106 1.9% 2.1% 
17 22,902 22,679 5.2% - 223 3.9% - 
18 14,733 14,286 3.3% - 447 7.9% - 

Total 437,759 432,112 100% 100% 5,647 100% 100% 
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Distribution of Future Population 
Under the assumption that population distribution among 2010 land use classes will 

remain consistent in the future (i.e., land use class 5 held 17.3% of the South region population 
in 2010; therefore, it will hold 17.3% of the South region population in the future). Previously 
calculated future population increases by zone and SSP (from Table 4) were distributed to each 
land use class according to the previously calculated percentages in Table 6.  A summary of the 
projected population increases by SSP, Year, and zone are shown in Table 7. 

Table 7. Future ICLUS2 population increases for SSP2-2050, SSP2-2080, SSP5-2050, and SSP5-2080 
distributed by zone according to the 2010 population ICLUS2 adjusted distribution calculated in Table 6. 

Land 
Use 

Class 

SSP2 SSP5 
2050 2080 2050 2080 

North South North South North South North South 
0 745 10 959 12 1,979 25 3,721 48 
1 31 0 40 0 83 0 155 0 
2 0 7 0 10 0 20 0 37 
3 10 0 13 0 27 0 51 0 
4 0 0 0 0 0 0 0 0 
5 938 111 1,208 143 2,492 294 4,687 553 
6 0 0 0 0 0 0 0 0 
7 0 0 0 1 0 1 0 2 
8 0 0 0 0 0 0 0 0 
9 351 7 452 9 932 18 1,753 33 

10 0 0 0 0 0 0 0 0 
11 1,457 455 1,876 586 3,871 1,209 7,280 2,274 
12 9,134 18 11,760 23 24,265 47 45,633 88 
13 28,359 14 36,514 18 75,339 37 141,684 70 
14 7,071 0 9,105 0 18,785 0 35,328 0 
15 757 4 974 5 2,010 10 3,780 19 
16 48 14 62 18 129 36 242 68 
17 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 

 
Future ICLUS2 land use polygons were overlaid with 2010 population data. For each future 

population scenario (e.g. SSP2-2050), the population increases by zone and by land use class 
were distributed to each sub-block polygon of that zone with land use class as a proportion of 
the sub-block area to the sum of the selected sub-block areas. Future population increases for 
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all SSP-year combinations to all sub-block polygons were calculated using this method. A 
projected population variable was created to hold the sum of the 2010 population and the 
future increase representing total projected population. 

The sum of all sub-block polygons and total projected population in each dataset was found 
to equal the respective ICLUS2 citywide projected populations, confirming that the process of 
increasing and distributing future populations did not add or drop people from the total city 
population. 

Social Demographic Attributes 
Social vulnerability refers to the disproportionate susceptibility of some social groups to the 

impacts of hazards.  Martin (2015) described several key attributes that make a group 
vulnerable to the impacts of an emergency, including a higher likelihood of social isolation, a 
high number of existing stressors before an event happens, limited access to information and 
services, and the limited ability to handle economic hardships such as displacement, disruption 
of livelihood, and loss.  Also considered is limited, or a lack of, agency, which creates a situation 
where the responsibility for care and well-being of members of the group has transferred to 
another party.  

Following the Climate Ready Boston initiative (2016), social demographic groups identified 
as disproportionately susceptible to the impacts of hazards that have been included in this 
analysis include:  

• People of color – including African Americans, Native Americans, Asians, and Non-
white Hispanics 

• Children (under five years old) 

• Elderly (65 years old and older) 

• Institutionalized people 

• People with limited English proficiency 

• People with limited income 

• People with disabilities - including hearing, vision, cognitive, ambulatory, self-care, 
and independent living difficulties. 
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Age, race, and housing data are available from the U.S. Census at the census block level for 
the 2010 decennial census. These data were downloaded from the U.S. Census (US Census, 
2010a) and joined to the 2010 census block polygons (US Census, 2010b). 

Population data regarding English proficiency, income, and disabilities are available from 
the U.S. Census at the census tract level from the 2012 American Community Survey (ACS) 
five-year estimates dataset. The ACS is a dataset of five-year averages ending in 2012, but was 
chosen because it is centered on 2010 to coincide with the 2010 decennial census data. These 
data were downloaded from the U.S. Census (U.S. Census, 2012) and joined to the 2010 census 
tract polygons (U.S. Census, 2010b). Table 8 provides a summary of the city-wide counts of 
demographic variables. 

Table 8. 2010 population of selected social demographic groups in the City of Virginia Beach, VA. 

Census Demographic Total 2010 City-wide 
Population 

Percentage of 
Total  

City-wide 
Population 

Total Population 437,994  
Black or African American 85,935 19.6% 

American Indian and Alaska Native 1,685 0.4% 
Asian 26,769 6.1% 

Native Hawaiian and Other Pacific Islander 657 0.2% 
Some other race alone 8,622 2.0% 

Two or more Races 17,656 4.0% 
Non-white Hispanic 12,287 2.8% 

Children, 0-4 years old 29,225 6.7% 
Adults, 65+ years old 46,435 10.6% 

Institutionalized 2,961 0.7% 
Limited English proficiency, speak English less 

than 'very well' 
15,455 3.5% 

Living below 100 percent of the poverty level 29,122 6.6% 
Living between 100 and 149 percent of the 

poverty level 
23,652 5.4% 

People with disabilities, including hearing, 
vision, cognitive, ambulatory, self-care, and 

independent living difficulties. 

39,749 9.1% 
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As the ACS data were aggregated at the tract level, they were first distributed to their 
constituent blocks consistent with the proportion of the block population to the tract 
population. Then all social demographic variables were distributed to the sub-block polygons 
consistent with the proportion of the sub-block population to the total block population. In 
order to project the social demographic population into the future, each projected demographic 
sub-block population was calculated as:  

(projected total population of the sub-block) x (proportion of the 
2010 sub-block demographic population to the 2010 total block 
population) 

Current and Future Population Within Flood Hazard Zones 
Seven combinations of target year, SSP, and sea level rise (SLR) scenario were considered 

in this analysis: 

• The 2010 population data combined with baseline (zero-inch SLR) 1 percent annual 
chance flood conditions. This best represents the current population corresponding 
with current coastal flood hazards. 

• The 2050 SSP2 and SSP5 population projections combined with 1.5-foot SLR, 1 
percent annual chance flood conditions. This combination of data best represents the 
upper and lower bounds of a mid-century population with the onset of a mid-century 
SLR scenario. 

• The 2080 SSP2 and SSP5 population projections combined with 3-foot SLR, 1 
percent annual chance flood conditions. This combination of data best represents the 
upper and lower bounds of a late-century population with the onset of a late-century 
SLR scenario. 

• The 2080 SSP2 and SSP5 population projections combined with 1.5-foot SLR, 1 
percent annual chance flood conditions. This combination of data best represents a 
late century population with lower than expected late-century SLR. 

Results 
Vulnerable Population 
The current and projected population datasets were overlaid with current and future flood 

hazard datasets. The populations within the flood hazards were tallied by target year and 
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hazard.  The best estimate for current (2010) citywide population in the current 1 percent flood 
hazard layer is about 28,000 people, making over 6 percent of the city population at risk (Table 
9). All scenarios including 1.5 feet of SLR result in a range of 12-13 percent of the city 
population being at risk. The small range of values is not due to the spatial pattern of the 
hazard changing to include new population, but due to future growth in the hazard areas being 
nearly proportional to the city population in the target year. For the two scenarios including 3 
feet of SLR, the percentage of the city population at risk is 25-26 percent. The small range of 
values can be explained in the same manner as above. The overall pattern of this analysis 
suggests a doubling of the percentage of people at risk for every 1.5 feet of SLR. 

Table 9. Total city population and total population at risk by year, SSP, and SLR scenario. 

Year SSP SLR 
Scenario 

(ft) 

Total City 
Population 

Total 
Population in 
Flood Hazard 

Area 

Percent of 
Total City 

Population at 
Risk 

2010  0 437,994 28,333 6.5% 
2050 SSP2 1.5 487,299 60,268 12.4% 
2050 SSP5 1.5 569,369 71,584 12.6% 
2080 SSP2 1.5 501,547 62,169 12.4% 
2080 SSP5 1.5 685,267 88,054 12.8% 
2080 SSP2 3.0 501,547 128,994 25.7% 
2080 SSP5 3.0 685,267 178,397 26.0% 

 

A summary of the total social demographic population in the 1 percent flood hazard area for 
each of the Year-SSP-SLR combinations was computed in a manner similar to the total 
population in the hazard area. Table 10 summarizes the 2050 SSP2 and SSP5 projected 
populations in the 1 percent flood hazard area under a 1.5-foot SLR scenario. Table 11 
summarizes the 2080 SSP2 and SSP5 projected populations in the 1 percent flood hazard area 
under a 1.5-foot SLR scenario. Table 12 summarizes the 2080 SSP2 and SSP5 projected 
populations in the 1 percent flood hazard area under a 3-foot SLR scenario. 

A comparison of the 2010 citywide population of selected social demographics (Table 8) to 
populations in each flood hazard area provides demonstrates how the selected demographic 
group may be disproportionally at risk to the hazard. With the exception of the elderly and the 
disabled, in all Year-SSP-SLR combinations, all social demographic groups in the hazard area 
fall below their more general citywide proportions. This indicates that all social demographic 
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groups, except for the elderly and the disabled, do not share a disproportionate risk to the 
hazard. 

Whereas the elderly population represents less than 11 percent of the citywide population, 
they are represented in the current and future flood hazard areas at a rate of 12 percent, 
causing them to bear a marginally higher risk than the general population. Likewise, the 
disabled make up 9 percent of the citywide population and are represented in the current and 
future 1.5-foot SLR 1 percent flood hazard areas at rates between 9.2-9.5 percent, causing them 
to bear a marginally higher risk than the general population. In the 3-foot SLR 1 percent flood 
hazard areas, the disabled fall back below their citywide representation, indicating that the 
group is underrepresented in 3-foot SLR 1 percent flood hazard areas. The number of people 
with disabilities is highly correlated to elderly populations (i.e., elderly people are more likely 
to have a disability). Due to this, it is probable that the overrepresentation of the disabled in 
current and future flood hazard areas is a reflection of the elderly, and in turn, an 
overrepresentation of elderly people with disabilities. 

Table 10. Future Populations (2050-SSP2 and 2050-SSP5) in the 1.5-foot SLR 1% Flood Hazard Area. 

Demographic SSP2-2050, 1.5 ft SLR SSP5-2050, 1.5 ft SLR 
Total Percent Total Percent 

Total hazard population 60,268  71,584  
Black or African American 8,803 14.6% 10,064 14.1% 

American Indian and Alaska Native 239 0.4% 278 0.4% 
Asian 2,804 4.7% 3,288 4.6% 

Native Hawaiian and Other Pacific Islander 91 0.2% 105 0.1% 
Some other race alone 1,098 1.8% 1,262 1.8% 

Two or more races 2,171 3.6% 2,527 3.5% 
Non-white Hispanic 1,537 2.6% 1,758 2.5% 

Children, 0-4 years old 3,646 6.0% 4,278 6.0% 
Adults, 65+ years old 6,885 11.4% 8,419 11.8% 

Institutionalized 34 0.1% 44 0.1% 
Limited English proficiency, speak English less than 

'very well' 
1,806 3.0% 2,112 3.0% 

Living below 100 percent of the poverty level 3,565 5.9% 4,152 5.8% 
Living between 100 and 149 percent of the poverty level 3,058 5.1% 3,554 5.0% 

People with disabilities 5,593 9.3% 6,622 9.3% 
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Table 11. Future Populations (2080-SSP2 and 2080-SSP5) in the 1.5 ft SLR 1% Flood Hazard Area. 

Demographic SSP2-2080, 1.5 ft SLR SSP5-2080, 1.5 ft SLR 
Total Percent Total Percent 

Total hazard population 62,169  88,054  
Black or African American 9,021 14.5% 11,742 13.3% 

American Indian and Alaska Native 246 0.4% 332 0.4% 
Asian 2,885 4.6% 3,978 4.5% 

Native Hawaiian and Other Pacific Islander 94 0.2% 123 0.1% 
Some other race alone 1,127 1.8% 1,474 1.7% 

Two or more races 2,232 3.6% 3,024 3.4% 
Non-white Hispanic 1,576 2.5% 2,041 2.3% 

Children, 0-4 years old 3,752 6.0% 5,184 5.9% 
Adults, 65+ years old 7,140 11.5% 10,691 12.1% 

Institutionalized 36 0.1% 59 0.1% 
Limited English proficiency, speak English less than 

'very well' 
1,857 3.0% 2,521 2.9% 

Living below 100 percent of the poverty level 3,666 5.9% 4,935 5.6% 
Living between 100 and 149 percent of the poverty level 3,143 5.1% 4,241 4.8% 

People with disabilities 5,766 9.3% 8,075 9.2% 

 

Table 12. Future Populations (2080-SSP2 and 2080-SSP5) Within the 3 ft SLR 1% Flood Hazard Area. 

Demographic SSP2-2080, 3 ft SLR SSP5-2080, 3 ft SLR 
Total Percent Total Percent 

Total Hazard Population 128,994  17,8397  
Black or African American 18,998 14.7% 24,222 13.6% 

American Indian and Alaska Native 518 0.4% 676 0.4% 
Asian 6,078 4.7% 8,256 4.6% 

Native Hawaiian and Other Pacific Islander 195 0.2% 248 0.1% 
Some Other Race alone 2,498 1.9% 3,162 1.8% 

Two or More Races 4,677 3.6% 6,149 3.4% 
Non-white Hispanic 3,383 2.6% 4,257 2.4% 

Children, 0-4 years old 8,119 6.3% 10,945 6.1% 
Adults,  65+ years old 13,942 10.8% 20,339 11.4% 

Institutionalized 120 0.1% 180 0.1% 
Limited English Proficiency, Speak English less than 

'very well' 
3,711 2.9% 4,962 2.8% 

Living Below 100 percent of the poverty level 7,880 6.1% 10,329 5.8% 
Living between 100 and 149 percent of the poverty level 6,650 5.2% 8,720 4.9% 

People with disabilities 11,590 9.0% 15,900 8.9% 
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Future Changes in Demographics 
The Weldon Cooper Center for Public Service (2017) has projected population for selected 

social demographic groups in the City of Virginia Beach from 2020 through 2040.   Only the 
demographic groups of children, elderly, African Americans, and Asians were comparable to 
the groups included in this study and none of the projections reach the target dates of this 
study (2050, 2080).  As such these data were not formally included in our analysis, but it may 
be useful to use this data to speculate on how future changes in these population sub-groups 
may have an effect on the results. 

In order to use the Weldon Cooper projections, they must be extrapolated out to 2050 and 
2080.  This was done by linearly extrapolating each dataset using a trend line from the 2040 
point.  The projections and extrapolations are presented in Table 13.  A graphical 
representation of the projections and extrapolations is presented in Figure 6.  Two groups 
increase in both number and as a percentage of the total population: Population aged 65+ and 
Asians.  The population aged 0-4 increases in overall numbers from present to 2050 and 2080, 
but are outpaced by the total city growth and thus represent a smaller percentage of the 
population in 2050 and 2080 than they do now.  African Americans are predicted to decrease 
in numbers in the future with a dramatic decrease in their percent of overall population by 
2050 and 2080.  

Table 13. Population Projections of Selected Social Demographic Groups in the City of Virginia Beach, 2020-
2080.   

 
US Census Weldon Cooper Projections Extrapolations 

 
2010 2020 2030 2040 2050 2080 

Total population 437,994 467,134 482,578 491,054 503,013 538,892 
Population aged 

0-4 27,844 6.4% 29,879 29,848 29,321 29,042 5.8% 28,205 5.2% 
Population aged 

65+ 44,959 10.3% 67,410 91,504 95,090 98,676 19.6% 109,434 20.3% 
African-American 85,935 19.6% 86,078 79,972 72,029 65,004 12.9% 43,931 8.2% 

Asian 26,769 6.1% 34,340 44,040 52,621 61,238 12.2% 87,090 16.2% 

Projections from 2020 to 2040 from Weldon Cooper Center (2017).  Extrapolations to 2050 and 2080 based on 
linear trend from 2040. 

To adjust these raw extrapolations to fit the city populations predicted by the ICLUS2 
future growth scenarios, SSP2 and SSp5, the percent of total population for each group at each 
extrapolated date, 2050 and 2080, was multiplied by each of the ICLUS2 projected total 
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populations to create a predicted sub group population for each date and scenario (see Table 
14).   

Each future dasymetry polygon was then assigned a portion of the new social demographic 
group’s population according to the 2010 dasymetric distribution scheme.  For example, if a 
polygon contained 1% of the 2010 Population aged 65+ population, then the polygon would be 
assigned 1% of the updated future Population aged 65+ population.  In this manner, the social 
demographic group number change in accordance to the new predictions, but the spatial 
distribution scheme is still based on the 2010 distribution. 

 

Figure 6. Population Projections of Selected Social Demographic Groups in the City of Virginia Beach, 2020-
2080. Projections from 2020 to 2040 from Weldon Cooper Center (2017).  Extrapolations to 2050 and 2080 based 
on linear trend from 2040. 
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Table 14. Projected Social Demographic Group Contribution to Predicted ICLUS2 Populations for 2050 and 2080, 
for Population Growth Scenarios, SSP2 and SSP5. 

 2050 2080 

 

Extrapolated 
Population 
percentage 

SSP2 SSP5 
Extrapolated 
Population 
percentage 

SSP2 SSP5 

ICLUS2 projected total 
population   487,300 569,369   501,547 685,267 

Population aged 0-4 5.87% 28,135 32,873 5.23% 26,231 35,839 
Population aged 65+ 19.62% 95,594 111,693 20.31% 101,864 139,178 

African-American 12.92% 62,959 73,562 8.15% 40,887 55,864 
Asian 12.17% 59,304 69,292 16.16% 81,055 110,746 

 
After each population was fully distributed within the given date and growth scenario 
dasymetry datasets, the population within the study floodplains were extracted.  Table 15 
shows the populations of these social demographic groups within the four different 1.5 foot 
SLR 1% hazard areas.  Table 16 shows the population of these same groups within the two 
different 3.0 foot SLR 1% hazard areas.  

Table 15.  Future Populations of Selected Social Demographic Groups in the 1.5-foot SLR 1% Flood Hazard Area 

 Sea Level Rise Scenario S1, 1.5 feet 

 ICLUS2 growth scenario, SSP2 ICLUS2 growth scenario, SSP5 

 2050 2080 2050 2080 

Total population 60,268 62,168 71,584 88,054 
Population aged 0-4 3,191 5.29% 2,984 4.80% 3,807 5.32% 4,261 4.84% 
Population aged 65+ 12,462 20.68% 13,303 21.40% 14,781 20.65% 18,847 21.40% 

African-American 5,925 9.83% 3,854 6.20% 7,022 9.81% 5,415 6.15% 
Asian 5,626 9.33% 7,703 12.39% 6,672 9.32% 10,851 12.32% 

Table 16. Future Populations of Selected Social Demographic Groups in the 3.0-foot SLR 1% Flood Hazard Area 

 2080, Sea Level Rise Scenario, S2, 3.0 feet 

 
ICLUS2 growth 
scenario, SSP2 

ICLUS2 growth 
scenario, SSP5 

Total population 128,994 178,397 
Population aged 0-4 6,456 5.00% 8,997 5.04% 
Population aged 65+ 25,976 20.14% 35,855 20.10% 

African-American 8,117 6.29% 11,169 6.26% 
Asian 16,228 12.58% 22,521 12.62% 
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The city-wide growth of the Asian and Population aged 65+ cohorts are reflected in the 
floodplain populations of these groups.  The Population aged 65+is still marginally over 
represented in the various floodplains, while the other three cohorts are slightly under 
represented.  However, these demographic population projections do indicate that, compared 
to present day, the number of Asians in the city and the city’s floodplains will approximately 
double by 2050 and nearly triple by 2080.  The number of people aged 65+, both in the city 
and in the city’s floodplains will double by 2050 and only moderately increase thereafter. 

Geographic Distribution 
The geographic areas where elderly and disabled population show the highest vulnerability 

align closely with high risk flood areas in the City. Figure 6 shows “focus areas” for flood risk 
reduction across the City of Virginia Beach. These areas were identified based on their relative 
concentration of annualized flood losses to existing and future coastal flood hazards. Of note, 
the elderly and disabled populations show largest populations at risk to future flood hazard 
areas within the Lynnhaven (focus areas 1 and 4) and along the border of the north and 
southern regions of the City – just to the east of the Transition Area (focus area 5).  

Maps of current and future population distributions of these populations within the current 
and future 1 percent flood hazard areas are presented starting on page 28 (Figure 10 to Figure 
13). The figures represent the SSP2 projected populations because the total percentage of the 
citywide population compared to the SSP5 projections were slightly higher and therefore more 
conservative for presentation of findings. 
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Figure 7. Focus areas identified during the Virginia Beach coastal flood risk analysis. 
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Figure 8. Example of current and projected dasymetric estimates for the disabled populations within the future 
100-year floodplains (with 1.5 and 3 feet of SLR). Map shows population distribution in the Lynnhaven area (focus 
area 1). 
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Figure 9. Example of current and projected dasymetric estimates for the disabled populations within the future 
100-year floodplains (with 1.5 and 3 feet of SLR). Map shows population distribution in the southern Lynnhaven 
area (focus area 4). 
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Figure 10. Example of current and projected dasymetric estimates for the disabled populations within the future 
100-year floodplains (with 1.5 and 3 feet of SLR). Map shows population distribution along the north/south 
transition area of the City (focus area 5). 
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Figure 11. Example of current and projected dasymetric estimates for the elderly populations within the future 
100-year floodplains (with 1.5 and 3 feet of SLR). Map shows population distribution in the Lynnhaven area (focus 
area 1). 
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Figure 12. Example of current and projected dasymetric estimates for the elderly populations within the future 
100-year floodplains (with 1.5 and 3 feet of SLR). Map shows population distribution in the southern Lynnhaven 
area (focus area 4). 
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Figure 13. Example of current and projected dasymetric estimates for the disabled populations within the future 
100-year floodplains (with 1.5 and 3 feet of SLR). Map shows population distribution along the north/south 
transition area of the City (focus area 5). 
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DATA DELIVERABLE 
The data deliverable consists of an Environmental Systems Research Institute (ESRI) 

geospatial information system file geodatabase containing the following layers: 

Feature Layer Description of Layer 
tl_2010_51810_tabblock10_demographics 2010 Census Block Population with selected 

demographic data 
CVB_2010_dasy_socvul 2010 Population Dasymetry Polygons with selected 

demographic data 
CVB_ssp2_2050_dasypop_socvul 2050 SSP2 Projected Population Dasymetry Polygons 

with selected demographic data 
CVB_ssp2_2080_dasypop_socvul 2080 SSP2 Projected Population Dasymetry Polygons 

with selected demographic data 
CVB_ssp5_2050_dasypop_socvul 2050 SSP5 Projected Population Dasymetry Polygons 

with selected demographic data 
CVB_ssp5_2080_dasypop_socvul 2080 SSP5 Projected Population Dasymetry Polygons 

with selected demographic data 
CVB_fpS0_2010_dasypop_socvul 2010 Population Dasymetry Polygons within the 

Baseline (S0) 1% floodplain. 
CVB_fpS1_ssp2_2050_dasypop_socvul 2050 SSP2 Projected Population Dasymetry Polygons 

within the 1.5 ft SLR (S1) 1% floodplain. 
CVB_fpS1_ssp5_2050_dasypop_socvul 2050 SSP5 Projected Population Dasymetry Polygons 

within the 1.5 ft SLR (S1) 1% floodplain. 
CVB_fpS1_ssp2_2080_dasypop_socvul 2080 SSP2 Projected Population Dasymetry Polygons 

within the 1.5 ft SLR (S1) 1% floodplain. 
CVB_fpS1_ssp5_2080_dasypop_socvul 2080 SSP5 Projected Population Dasymetry Polygons 

within the 1.5 ft SLR (S1) 1% floodplain. 
CVB_fpS2_ssp2_2080_dasypop_socvul 2080 SSP2 Projected Population Dasymetry Polygons 

within the 3 ft SLR (S2) 1% floodplain. 
CVB_fpS2_ssp5_2080_dasypop_socvul 2080 SSP5 Projected Population Dasymetry Polygons 

within the 3 ft SLR (S2) 1% floodplain. 
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The following tables describe the contents (attributes) of each of the feature layers in the 
deliverable geodatabase: 

Layer = tl_2010_51810_tabblock10_demographics 
Attribute Description 
STATEFP10 State FIPS 
COUNTYFP10 County FIPS 
TRACTCE10 Census Tract ID 
BLOCKCE10 Census Block ID 
GEOID10 Census ID 
NAME10 Block name 
POP10 Total population 
Child Children, 0-4 years old 
Elderly Adults, 65+ years old 
Instit Institutionalized persons 
White White or Caucasian 
Black Black or African American 
Natam American Indian and Alaska Native 
Asian Asian 
Islander Native Hawaiian and Other Pacific Islander 
Other Some other race alone 
multi Two or more races 
BpEng Limited English proficiency, speak English less than 'very well' 
Bpov1 Living below 100 percent of the poverty level 
Bpov2 Living between 100 and 149 percent of the poverty level 
Bdis People with disabilities 
Bhlnw Non-white Hispanic 
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Layer = CVB_2010_dasy_socvul 
Attribute Description 
blpop Population of parent census block 
dasypop Dasymetric population, total persons 
zone Macro-scale region. 1 = north region; 2 = south region 
GEOID10 Census ID 
dasy_aa dasymetric population, Black or African American 
dasy_ai dasymetric population, American Indian and Alaska Native 
dasy_a dasymetric population, Asian 
dasy_hi dasymetric population, Native Hawaiian and Other Pacific Islander 
dasy_o dasymetric population, Some other race alone 
dasy_m dasymetric population, Two or more races 
dasy_nwh dasymetric population, Non-white Hispanic 
dasy_ch dasymetric population, Children, 0-4 years old 
dasy_el dasymetric population, Adults, 65+ years old 
dasy_int dasymetric population, Institutionalized 
dasy_lep dasymetric population, Limited English proficiency, speak English less than 'very well' 
dasy_pl1 dasymetric population, Living below 100 percent of the poverty level 
dasy_pl2 dasymetric population, Living between 100 and 149 percent of the poverty level 
dasy_dis dasymetric population, People with disabilities 
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Layers = CVB_ssp2_2050_dasypop_socvul, CVB_ssp2_2080_dasypop_socvul, 
CVB_ssp5_2050_dasypop_socvul, CVB_ssp5_2080_dasypop_socvul 
Attribute Description 
zone Macro-scale region. 1 = north region; 2 = south region 
dpop_prj projected dasymetric population, Total persons 
GEOID10 Parent Census Block ID 
daa_prj projected dasymetric population, Black or African American 
dai_prj projected dasymetric population, American Indian and Alaska Native 
da_prj projected dasymetric population, Asian 
dhi_prj projected dasymetric population, Native Hawaiian and Other Pacific Islander 
do_prj projected dasymetric population, Some Other Race alone 
dm_prj projected dasymetric population, Two or More Races 
dnwh_prj projected dasymetric population, Non-white Hispanic 
dch_prj projected dasymetric population, Children, 0-4 years old 
del_prj projected dasymetric population, Adults,  65+ years old 
dins_prj projected dasymetric population, Institutionalized 
dlep_prj projected dasymetric population, Limited English Proficiency, Speak English less than 

'very well' 
dpl1_prj projected dasymetric population, Living Below 100 percent of the poverty level 
dpl2_prj projected dasymetric population, Living between 100 and 149 percent of the poverty 

level 
ddis_prj projected dasymetric population, People with disabilities 
wc_ch alternative dasymetric population based on Weldon Cooper future projections, 

Children, under 5 years old 
wc_el alternative dasymetric population based on Weldon Cooper future projections, Adults,  

65+ years old 
wc_aa alternative dasymetric population based on Weldon Cooper future projections, Black or 

African American 
wc_a alternative dasymetric population based on Weldon Cooper future projections, Asian 
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Layer = CVB_2010_dasy_socvul 
Attribute Description 
blpop Population of parent census block 
dasypop Dasymetric population, total persons 
zone Macro-scale region. 1 = north region; 2 = south region 
GEOID10 Parent Census Block ID 
dasy_aa dasymetric population, Black or African American 
dasy_ai dasymetric population, American Indian and Alaska Native 
dasy_a dasymetric population, Asian 
dasy_hi dasymetric population, Native Hawaiian and Other Pacific Islander 
dasy_o dasymetric population, Some other race alone 
dasy_m dasymetric population, Two or more races 
dasy_nwh dasymetric population, Non-white Hispanic 
dasy_ch dasymetric population, Children, 0-4 years old 
dasy_el dasymetric population, Adults, 65+ years old 
dasy_int dasymetric population, Institutionalized 
dasy_lep dasymetric population, Limited English proficiency, speak English less than 'very well' 
dasy_pl1 dasymetric population, Living below 100 percent of the poverty level 
dasy_pl2 dasymetric population, Living between 100 and 149 percent of the poverty level 
dasy_dis dasymetric population, People with disabilities 
 

Layer = CVB_fpS0_2010_dasypop_socvul 
Attribute Description 
ORIG_FID ID of 2010 dasymetry population polygon.  IF -1, then the polygon did not exist in the 

2010 dasymetry population and population = 0. 
dfp_pop dasymetric population, Total persons 
dfp_aa dasymetric population, Black or African American 
dfp _ai dasymetric floodplain population, American Indian and Alaska Native 
dfp _a dasymetric floodplain population, Asian 
dfp _hi dasymetric floodplain population, Native Hawaiian and Other Pacific Islander 
dfp _o dasymetric floodplain population, Some other race alone 
dfp _m dasymetric floodplain population, Two or more races 
dfp _nwh dasymetric floodplain population, Non-white Hispanic 
dfp _ch dasymetric floodplain population, Children, 0-4 years old 
dfp _el dasymetric floodplain population, Adults, 65+ years old 
dfp _int dasymetric floodplain population, Institutionalized 
dfp _lep dasymetric floodplain population, Limited English proficiency, speak English less than 

'very well' 
dfp _pl1 dasymetric floodplain population, Living below 100 percent of the poverty level 
dfp _pl2 dasymetric floodplain population, Living between 100 and 149 percent of the poverty 

level 
dfp _dis dasymetric floodplain population, People with disabilities 
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Layers = CVB_fpS1_ssp2_2050_dasypop_socvul, CVB_fpS1_ssp5_2050_dasypop_socvul, 
CVB_fpS1_ssp2_2080_dasypop_socvul, CVB_fpS1_ssp5_2080_dasypop_socvul, 
CVB_fpS2_ssp2_2080_dasypop_socvul, CVB_fpS2_ssp5_2080_dasypop_socvul 
Attribute Description 
ORIG_FID ID of projected dasymetry population polygon.  IF -1, then the polygon did not exist in 

the projected dasymetry population and projected population = 0. 
pfp_pop Projected dasymetric population, Total persons 
pfp_aa Projected dasymetric population, Black or African American 
pfp_ai Projected dasymetric floodplain population, American Indian and Alaska Native 
pfp_a Projected dasymetric floodplain population, Asian 
pfp_hi Projected dasymetric floodplain population, Native Hawaiian and Other Pacific Islander 
pfp_o Projected dasymetric floodplain population, Some other race alone 
pfp_m Projected dasymetric floodplain population, Two or more races 
pfp_nwh Projected dasymetric floodplain population, Non-white Hispanic 
pfp_ch Projected dasymetric floodplain population, Children, 0-4 years old 
pfp_el Projected dasymetric floodplain population, Adults, 65+ years old 
pfp_int Projected dasymetric floodplain population, Institutionalized 
pfp_lep Projected dasymetric floodplain population, Limited English proficiency, speak English 

less than 'very well' 
pfp_pl1 Projected dasymetric floodplain population, Living below 100 percent of the poverty 

level 
pfp_pl2 Projected dasymetric floodplain population, Living between 100 and 149 percent of the 

poverty level 
pfp_dis Projected dasymetric floodplain population, People with disabilities 
wc_ch alternative dasymetric population based on Weldon Cooper future projections, 

Children, under 5 years old 
wc_el alternative dasymetric population based on Weldon Cooper future projections, Adults,  

65+ years old 
wc_aa alternative dasymetric population based on Weldon Cooper future projections, Black or 

African American 
wc_a alternative dasymetric population based on Weldon Cooper future projections, Asian 
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