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Flood-induced mobility in rural and urban coastal jurisdictions: A homeowner’s 1 
perspective 2 
 3 
Abstract 4 
Coastal flooding often exceeds homeowners' capacity to cope with repetitive damages and 5 
profoundly disrupts their livelihoods. Permanent relocation has been proposed as a solution for 6 
some coastal areas experiencing recurrent flooding and anticipating acceleration of impacts. 7 
However, it is unclear if homeowners living in such areas would support this strategy, where they 8 
would choose to go, and why. This study evaluates the willingness to relocate and the reasoning 9 
behind it among rural and urban homeowners residing in coastal high-risk areas. The rural versus 10 
urban comparison explores how attitudes toward relocation differ between these settings with 11 
distinct sociodemographic, economic, and cultural profiles. A mail survey administered on the 12 
Eastern Shore, Maryland, and in the Hampton Roads metropolitan area, Virginia, measured how 13 
willingness to relocate differs across the socioeconomic spectrum, prior flood exposure, concerns 14 
with flood impacts, and preferences for relocation destination. The survey responses were 15 
analyzed using descriptive and inferential statistics. The results show that more than one-third of 16 
respondents would consider relocating. The willingness to relocate was marginally influenced by 17 
socioeconomic factors and flood experiences and instead was significantly correlated with the risk 18 
of disastrous flooding, inadequate insurance compensation, and worsening crime. However, data 19 
show a clear shift in relocation support and the distance of the preferred destination from minor 20 
to significant flooding. Rural respondents are slightly less likely to relocate than urban ones. 21 
Descriptive statistics indicate nuanced differences in flood experiences, reasons to relocate, and 22 
preferences for a new destination between rural and urban populations. 23 
 24 
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 26 
Introduction 27 
Many coastal areas face an uncertain future due to shifts in flood regimes, including increased 28 
frequency and magnitude of tropical storms (Emanuel 2020; Marsooli et al., 2019) and sea level 29 
rise (SLR) (Sallenger et al., 2012) that augments storm surges and subsequent damages in 30 
populated areas (Neumann et al. 2015). Changes in flood patterns indicate the growing need for 31 
adaptation across all coastal systems, either as a series of interconnected pathways (Barnett et 32 
al., 2014) or a fundamental change in how communities reduce vulnerability, such as permanent 33 
relocation (Fedele et al., 2019). In either case, identifying place-based contextual factors is a 34 
foundational step of effective adaptation for any location (Klein et al., 2000). Those factors, 35 
grounded in local culture, history, and values, will influence community and political support for 36 
different adaptation strategies (Griggs & Reguero, 2021). While knowledge of physical flood 37 
protection using grey and green infrastructure is well established, it is less available for permanent 38 
relocation due to difficulties capturing evolving human behaviors. This paper addresses the 39 
empirical gap in understanding people’s attitudes towards relocation in coastal communities 40 
challenged by chronic and episodic flooding. It uses survey data to evaluate the reasons driving 41 
the willingness to relocate among rural and urban coastal homeowners. 42 
 43 
Relocation may become a realistic option for residents with limited copying capacity and ability to 44 
adapt. Knowing what must be done to adapt does not always translate into action. For example, 45 
a cross-scale analysis of 226 coastal adaptation policies across the globe revealed that only half 46 
of them are implemented, with most not reflecting climate risk and being prevalently focused on 47 
urban areas (Olazabal et al., 2019). There is also a risk that such policies favor in-place adaptation 48 
strategies over permanent relocation, which, according to Gibbs (2016), may be deliberately 49 
overlooked due to its political risk and distributional impacts, especially if considered as a 50 
proactive measure. Another consideration that may affect the relocation risks is the coping 51 
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capacity (Smith & Wandel, 2006) or the skills and resources available to deal with the impacts of 52 
hazards or disasters (Gaillard, 2010). In the context of SLR, coping capacity reflects the 53 
cumulative contributions of individuals and their relationship with other local community structures 54 
(Klein & Schmidt-Thomé, 2006). It is also closely related to distributional issues like wealth and 55 
income, affecting the financial ability of residents to deal with flood risk (Felsenstein & Lichter, 56 
2014). Changes in socioeconomic characteristics, environmental conditions, and flood hazards 57 
can overwhelm the coping mechanisms of even more self-sufficient and resourceful communities 58 
(Few, 2003). On the other hand, relocation can increase coping capacity with flooding (Mensah 59 
& Ahadzie, 2020).  60 
 61 
The household decision to employ relocation as an adaptive strategy is shaped by many personal 62 
factors, such as flood experiences, values, culture, and history. Several surveys have explored 63 
preferences for relocation, participation in buyouts, and attitudes toward managed retreat. For 64 
example, according to Seebauer & Winkler (2020a), the decision to relocate is primarily influenced 65 
by financial costs, and if they are similar between staying and moving, then other psychosocial 66 
factors like place attachment and anxiety about future flooding become important. Individuals with 67 
a stronger place attachment prefer to remain in their community and support in-situ strategies, 68 
normalizing their risk and coping capacity (Holley et al., 2022). Based on a questionnaire 69 
administered in two Bay County communities in Florida, researchers found that respondents were 70 
primarily concerned with finding a job in a new location and with their safety when considering 71 
relocating, preferring options that would allow them to preserve their family and social networks 72 
(Song & Peng, 2017). Survey respondents living in the flood-prone Mississippi River Delta in 73 
southern Louisiana who are willing to consider moving are prevalently younger renters dissatisfied 74 
with their current living conditions and experienced flooding (Correll et al., 2021). 75 
 76 
Another survey of Old Saybrook’s residents in Connecticut shows that they have high flood risk 77 
awareness but diverge on how to address it, revealing more concerns about impacts on natural 78 
resources, infrastructure, and community services than on the increase in taxes, insurance rates, 79 
and development restrictions (Johnston et al., 2015). Interviews conducted in areas affected by 80 
Hurricane Sandy show that awareness of coastal impacts is unrelated to risk tolerance, 81 
preferences for different solutions, and willingness to act individually to deal with flooding (Wong-82 
Parodi et al., 2017). A household survey of New York City neighborhoods also affected by 83 
Hurricane Sandy further indicates that homeowners who adopted modest adaptation strategies 84 
are 80% less likely to relocate in the future but would reconsider their decision if observing their 85 
peers relocating, flooding becoming more frequent, or property values depreciating (Buchanan et 86 
al. 2019). Another survey conducted in this area three years post-Sandy shows that buyout 87 
participants had lower place attachment and social capital than those who stayed and recovered 88 
in place and were located next to the buyout area (Binder et al. 2018). People affected by 89 
repetitive flooding tend to support flood reduction efforts, including relocation, especially if they 90 
are less attached to the homes and communities that shape their identity (Kick et al., 2011). Still, 91 
many residents prefer less expensive flood control strategies, which are easy to implement and 92 
are promoted or required by the locality, especially for costly properties with emotional 93 
significance for the occupants (Brody et al., 2017). 94 
 95 
The most common mechanism for implementing relocation is via buyout programs. Robinson et 96 
al. (2018) found that people's participation in buyout programs is based on their location and 97 
proximity to flood risk, length of tenure in the home, experience with prior hurricanes, perceived 98 
vulnerability, and being White. Fraser et al. (2003) noted a divergence in risk perception between 99 
buyout program officials, who tend to be more focused on the future flood risk, and residents, who 100 
are more concerned with the financial aspects, availability of affordable housing, and loss of social 101 
networks in surveyed communities in North Dakota and North Carolina. In Canada, a national 102 
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survey found that people are socially receptive to buyouts in flood-prone areas if they are 103 
voluntary, transparent, externally funded, and offer different compensation options and monetary 104 
incentives (Raikes et al., 2023). However, De Vries and Fraser (2012) noted that many surveyed 105 
buyout participants found these programs involuntary as administered by officials representing 106 
government interests. The decision to relocate is also affected by the availability of buyout 107 
programs, participation criteria, the available compensation, and the specific funding stipulations 108 
favoring neighborhoods that experience more damage and flooding (Fu & Gregory, 2019). 109 
Despite the growing awareness of the buyout programs and related cost-benefits, less is known 110 
about existing forced relocation in low-lying areas and the associated social injustices (O'Donnell, 111 
2022). Even though many studies discuss programs and financial mechanisms for coastal 112 
relocation as an adaptive strategy (e.g., Peterson et al., 2020; Greer et al., 2022) and offer 113 
projections of large-scale coastal migration (e.g., Hauer et al., 2024; Lincke & Hinkel, 2021), there 114 
is notably less research focused on understanding the fundamental reasoning behind the decision 115 
to relocate. Similarly, Greer et al. (2022) found that although the buyouts literature is growing, it 116 
is prevalently focused on buyout experience, buyout practice and implementation, housing policy, 117 
flood reduction, and justice and equity, and not on the circumstances leading to buyouts. 118 
 119 
This study measures considerations influencing the decision to relocate and the selection of 120 
relocation destinations from a purposive sample of rural and urban homeowners residing in areas 121 
with heightened flood risk. It uses descriptive and inferential statistics of survey data of 103 122 
responses to provide empirical evidence of reasoning driving relocation preferences. Thus far, 123 
there is no national or regional baseline of relocation preferences, mainly due to complexities in 124 
obtaining high-resolution primary data in high-risk locations already experiencing substantial 125 
research fatigue and saturation. This increasingly common data collection barrier likely also 126 
affected our sample size. Regardless, our survey offers an invaluable perspective on relocation 127 
from some of the most physically vulnerable coastal areas in the U.S. with heightened relocation 128 
risk. It also intentionally captures insights from both urban and rural populations to provide a more 129 
inclusive assessment. In addition to highly urban Hampton Roads, Virginia, the survey was 130 
conducted in two rural coastal counties on the Delmarva Peninsula in Maryland with preserved 131 
coastal rural character. Such rural areas often have higher flood risk, more socially vulnerable 132 
populations, a flood-sensitive economy, a lower tax base, and fewer individuals trained in flood 133 
prevention (Rhubart & Sun, 2021). Small satellite communities tend to receive less support for 134 
adaptation to SLR due to their remoteness and distance from the central government institutions 135 
(Bhattachan et al., 2018). They are also at an adaptive disadvantage due to their dependence on 136 
fewer industries to sustain their livelihoods, limited access to relevant data to inform their actions, 137 
fewer stakeholders vested in policymaking, and limited political power and visibility (Fitton et al. 138 
2021). The Hazard Mitigation Grant Program (HMGP) assistance allocations awarded between 139 
urban and rural counties from 1989 to 2018 show substantial inequalities in the distribution and 140 
duration of HMGP assistance, with more funds and planning time allocated to urban than rural 141 
counties, leaving “rural counties in the dust” (Seong et al., 2022, pg. 1). 142 
 143 
Coastal Virginia and Maryland are known for their heightened risk of compound flooding, 144 
exacerbated by the high relative SLR. Current flooding estimates might underestimate what may 145 
transpire in the future by failing to account for comprehensive compound impacts caused by 146 
extreme rainfall, storm surge, and river discharge augmented by high tides and strong winds that 147 
may push water upstream—a common scenario in the Chesapeake Bay (Kerns & Chen, 2022). 148 
Rezaie et al. (2021) found that floodplain can increase 1.3-2.3 times in low and 2.1-4.7 times in 149 
high SLR projections, leading to $5.8-8.6 billion in damages and 1-1.2 million people affected in 150 
the Chesapeake Bay area, and making current protection of little value to address future risks. 151 
The heightened relative SLR primarily reflects land subsidence due to groundwater withdrawal, 152 
causing subsidence rates of around 2.8mm/year in southern Chesapeake Bay (Eggleston & Pope, 153 
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2013). This geographic area, which includes the Hampton Roads area, is also prone to frequent 154 
and expansive nuisance or recurrent tidal flooding, causing localized traffic disruptions (Praharaj 155 
et al., 2021). The literature review on flood risk and adaptation in Maryland found that even a 156 
modest SLR will have considerable impacts on the coastline and tidally-influenced waterways, 157 
potentially leading to a significant loss of infrastructure and economic impacts (Teodoro & Nairn, 158 
2020). In Hampton Roads, storm-surge flooding will further affect the most socially vulnerable 159 
populations with limited ability to cope with and prepare for its impacts (Kleinosky et al., 2007). 160 
Even though coastal adaptation strategies exist to control episodic and chronic flooding in coastal 161 
areas, such as protection (e.g., green infrastructure and shoreline hardening), accommodation 162 
(e.g., early warning system and building codes), and retreat (e.g., rolling easements, setbacks, 163 
and relocation), it may take 20-30 years for their implementation (Mitchell et al., 2013). 164 
 165 
In Virginia, the total area exposed to relative SLR is expected to be 424 square miles in 2040 and 166 
534 square miles in 2060, including a significant portion of roads and buildings affected even by 167 
minor tidal flooding (McLeod et al., 2020). These anticipated SLR scenarios would increase the 168 
risk of extreme flooding, especially around mid-century when rare flood events become a more 169 
common occurrence, putting at risk 200,000 homes, 4,500 miles of roads, 77 schools, five power 170 
plants, 535 EPA-listed hazardous waste sites, and sewage treatment facilities, and a portion of 171 
Department of Defense installations (Norfolk Naval Station, Norfolk Naval Shipyard, and Joint 172 
Base Langley-Eustis) located below 9 feet of elevation (Strauss et al., 2014). The low-lying areas 173 
of Hampton Roads also have a high storm surge risk, especially in the south and along the eastern 174 
edge of the region, where even weak or moderate hurricanes can lead to substantial flooding 175 
(Kleinosky et al., 2007). Two rural counties on the Eastern Shore peninsula in Maryland also have 176 
a high flood risk, with Dorchester experiencing a 3.9 mm/year SLR increase and 1.67m increase 177 
by 2100 and Talbot experiencing a 3.48 mm/year and 1.49 m increase (Nature Conservancy, 178 
2016). Like in Hampton Roads, the accelerated relative SLR will amplify storm surge exposure in 179 
this rural area and subsequent damages to the built environment, with a typical flood depth 180 
increase of 30% in 2050 and 50-70% by the end of this century (Li et al., 2020). 181 
 182 
Methods 183 
Survey locations. Urban municipalities Norfolk, Hampton, Portsmouth, and Virginia Beach 184 
represent independent cities in the Virginia Beach-Norfolk-Newport News Metropolitan Statistical 185 
Area (MSA). Even though these municipalities are physically and socioeconomically 186 
interconnected, their socioeconomic context varies (Appendix I: Table A1). Virginia Beach has 187 
the highest land area and population but the smallest population density, with some parts still 188 
preserving their rural character. It also has a notably higher percentage of the affluent, wealthier 189 
white population and homeowners than the other three cities. Norfolk has the lowest rate of older 190 
residents and the highest percentage of rental properties. Hampton and Portsmouth have similar 191 
sociodemographic characteristics. Two neighboring rural counties, Talbot and Dorchester, on the 192 
Eastern Shore in Maryland, also differ in size, socioeconomic characteristics (Appendix I: Table 193 
A2), and cultural, fiscal, and historical context (Author et al. 20XX). Compared to Dorchester 194 
County, Talbot County is smaller and more populated, with greater residential density and a 195 
Whiter, more educated, and older population. It also has higher income and lower poverty levels. 196 
Dorchester is the second largest Maryland county, with agriculture and forestry being primary 197 
economic activities, followed by the seafood industry, which provides a livelihood for many coastal 198 
villages (Cole, 2008; MD Department of Commerce, 2019). These factors could shape the 199 
willingness to relocate and affect relocation decision-making because of stronger place 200 
attachment and dependence on water- and land-based economic activities, in contrast to the often 201 
more transient urban areas vested in the service economy. Socioeconomic characteristics can 202 
also drive such decision-making by placing more weight on relocation drivers that reflect unique 203 
age, educational, or employment opportunities-related needs. 204 
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Survey approach and design. The survey was administered in the geographic areas within the 205 
inundation corridors identified by Mitchell et al. (2022) that indicate a 2% annual exceedance 206 
probability (AEP) of storm surge flood risk using the 2015 North Atlantic Coast Comprehensive 207 
Study’s statistical coastal flood hazard data at different Sea Level Rise (SLR) scenarios (Figure 208 
1). To identify survey recruitment areas, we selected addresses of homeowners within the 209 
combined inundation raster layers that show flood exposure based on the present, 2030, 2060, 210 
and 2090 SLR projections. This raster was then converted into a polygon separating flood-prone 211 
versus non-flood-prone areas. The inundation polygon was intersected to identify all residential 212 
parcels of land that may be inundated under any SLR scenarios (present to 2090). 213 
 214 

 215 
Figure 1. Survey recruitment areas (Cities of Hampton, Norfolk, Portsmouth, and Virginia Beach in 216 

Virginia, and Dorchester and Talbot County in Maryland). 217 
 218 
Urban geospatial parcel-level data were obtained from the Hampton Roads Geospatial Exchange 219 
(HRGEO, 2020) and rural data from the MDProperty View database (Maryland Department of 220 
Planning, 2020). The selected residential parcels were then converted into point features. 221 
Density-based clustering with self-adjusting distances identified clusters of home addresses 222 
representing neighborhoods within the study locations. The clustering was performed to identify 223 
areas with more densely populated cohesive residential neighborhoods that would allow more 224 
efficient survey recruitment and have higher socioeconomic cohesion. The minimum cluster size 225 
in Hampton Roads was 200, while the minimum in the Maryland counties was 100, to account for 226 
lower population density in rural locations. Clusters adjacent to major waterways exposed to 227 
flooding were selected for surveying. Addresses within the clusters were selected using the GIS 228 
random sampling tool to ensure that the sample is proportional to the size of the cluster to meet 229 
the targeted number of addresses (200 in each Hampton Roads municipality and 400 in each of 230 
Maryland counties). Each locality had addresses attached to the parcel data except the City of 231 
Hampton. These addresses were obtained from the city’s property information system using 232 
parcel IDs (City of Hampton, 2020).  233 
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We used purposive sampling, targeting only residents living in flood-prone inundation corridors of 234 
interest in selected rural and urban geographic locations. The survey was administered to 235 
homeowners 18 years of age or older who speak English via mail to comply with the COVID-19 236 
pandemic IRB restrictions on Human Subject Research in person (IRB #19-586). Virginia Tech's 237 
printing services mailed out 1,600 survey packages on July 28, 2020, consisting of a recruitment 238 
statement, consent form, and survey to 800 parcels in Hampton Roads (200 in each: Portsmouth, 239 
Norfolk, Hampton, Virginia Beach) and 800 on the Eastern Shore (400 in each county: Dorchester 240 
and Talbot). The paper survey consisted of 18 quantitative and two open-ended questions listed 241 
in the same order in all mailed packages (Appendix II). Most survey instruments were replicated 242 
from previous research that validated the effectiveness of survey instruments in measuring 243 
attitudes toward relocation (Author et al., 2015). The response rate was 6.5% (n=103), likely due 244 
to the COVID-19 pandemic circumstances and the survey's difficult topic. The surveys were 245 
digitized, transformed into binary independent variables, and used in descriptive and statistical 246 
analysis. A Pearson's Chi-square test for independence and a multinomial logit model described 247 
in Appendix III assessed the relationships between the dependent variable (willingness to 248 
relocate: yes, maybe in the future, and no) and the independent variables for the other survey 249 
questions. This analysis was performed in R. 250 
 251 
3. RESULTS 252 
The survey results show that 36% of respondents would consider permanently relocating due to 253 
flooding, 49% would consider doing so in the future, and 15% would not. The sample had 34 rural 254 
responses (24 in Dorchester County and 10 in Talbot County) and 69 urban responses (22 in 255 
Norfolk, 12 in Portsmouth, 14 in Hampton, and 21 in Virginia Beach). The respondents' 256 
socioeconomic profile is available in Appendix I, Table A3. In summary, 55% of respondents 257 
were over 60, 88% were white and well-educated, and 75% completed college and graduate 258 
degrees, mostly with medium to high income, part-time employment, and retired status. 259 
Considering our recruitment strategy solely focused on the coastal areas with the highest flood 260 
risk that might face the risk of flood-induced relocation, our sample is not representative of their 261 
respective municipalities and prevalently captures older, more educated, and whiter residents. 262 
Additional geospatial analysis could provide more insights into the population distribution within 263 
each municipality based on their sociodemographic and economic profile and assess whether 264 
such a subgroup tends to reside in locations closer to the coastline. A correlation analysis using 265 
Pearson's Chi-square test found that only education (p=0.0455*) was significantly associated with 266 
willingness to relocate, primarily due to less educated respondents (Less than High School, High 267 
School, and Other) being more likely to relocate and the most educated group being more likely 268 
to say Maybe. In addition, a combined full and part-time employed variable demonstrated 269 
significance (p=0.0329*), with 62.7% of the unemployed responding Yes and 23.3% responding 270 
Yes, with 46.7% of those who are also employed responding Yes. 271 
 272 
Exposure and impacts. The majority of respondents experienced flooded roads (64%), followed 273 
by flooded yards (51%) and parking lots (38%) more than five times, while most never 274 
experienced flooded homes (78%) (Figure 2, top right). Among flood impacts, respondents most 275 
commonly experienced school delays and closures (59%), difficulty commuting to work (58%), 276 
yard/tree damage (54%), business delays and closure (54%), and canceled doctors and other 277 
appointments (37%) (Figure 2, left). They were least likely to experience an increase in crime 278 
(2%), difficulty obtaining homeowners insurance (11%), neighbors moving out and renting their 279 
homes (17%), and damage to personal items in the house (18%). One-quarter of respondents 280 
observed neighbors moving out and selling their homes. Pearson’s Chi-square Test for 281 
Independence was also run on each of the six exposure variables, and none of them were found 282 
to be significantly statistically correlated with willingness to relocate. Thus, although 92.3% of 283 
those who did experience damage answered “Yes” or “Maybe” to be willing to relocate, 82.2% of 284 
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those who did not experience damage also chose one of these two options. Among the fourteen 285 
flood impact responses, only "Difficulty commuting to work" was significantly associated with 286 
willingness to relocate, albeit only at the p<0.1 level (p=0.0652). Of those who experienced such 287 
difficulty, 91.2% said either Yes or Maybe to relocation, and of those who did not, only 76.2% said 288 
either Yes or Maybe to the possibility of relocating. 289 
 290 
 291 

 292 
 293 

Figure 2. Survey responses in percentages to questions “What types of flood events have you 294 
experienced in your community and how many times?” (top right) and “Up to this date, which of the 295 
following did you experience due to flooding in your community?” showing “Yes” responses (left). 296 

 297 
 298 
Relocation drivers. In the combined "agree and strongly agree" categories, most respondents 299 
said that they would permanently relocate if they experienced disastrous flooding (74%), if 300 
insurance would not cover all damages (73%) and if crime worsened (70%) (Figure 3). These 301 
three considerations also dominated the strongly agreed category with 47%, 46%, and 39%, 302 
respectively. Other pressing reasons for deciding to relocate were house damages (63%), the 303 
buyout offer (59%), experience with significant flooding (58%), and limited access to services 304 
(51%). The respondents disagreed and strongly disagreed that they would relocate if they only 305 
experienced sporadic (73%) or frequent minor (61%) nuisance flooding. The responses that 306 
received the least favorable agreement were the possibility of moving together with their 307 
neighbors (16%) and the availability of a land/sea-tied job (14%). The most neutral reasons to 308 
relocate were frequent school closures (38%), frequent business closures (42%), and assistance 309 
with finding a new job (39%). Generally, the likelihood of relocating increases as the intensity of 310 
experienced flooding increases (Figure 3). However, the relationship is not entirely linear 311 
because there is a much bigger difference in outcome between the set of larger events and the 312 
set of smaller events than between the individual types of events in each case.  313 
 314 
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Figure 3. Survey responses to the question “Would you consider relocating from this community due to 344 
coastal flooding if?” ranked by Strongly agree category in percentages (those significantly correlated to 345 

the willingness to relocate are marked with a star icon). 346 
 347 
In a follow-up open-ended question about the most critical factors influencing respondents’ 348 
decisions to relocate due to coastal flooding, many noted concerns with exposure to storm surges, 349 
rising sea levels, higher tides, land sinking, and increased flood frequency. When talking about 350 
flooding, respondents expressed their concerns using adjectives such as recurring, severe, 351 
severity/frequency, occasional, extreme, catastrophic, constant, continued, persistent, major, 352 
dangerous, disastrous, and seasonal. These descriptive words indicate respondents’ concerns 353 
with flood duration, frequency, spatial extent, and severity, suggesting different tolerance levels 354 
towards the risk manifestation. Many respondents mentioned chronic flooding as a reason to 355 
relocate. As flood impacts leading to relocation, respondents listed substantial or total property 356 
damage, the projected decrease in property values, direct flooding of property and home, 357 
anxiety/stress/ worry about flooding and recovery, driving through the water, power outage, loss 358 
of landline and internet (especially if only Digital Subscriber Lines service is available), well-water 359 
contamination, impassable roads, and school closures. 360 
 361 
Respondents sometimes used a specific reference when describing their relocation threshold, 362 
e.g., impacts lasting more than two days or more than twice a year, indicating different tolerance 363 
ranges. Most were concerned with impacts on their homes and their intensification (e.g., frequent, 364 
significant, constant, and closer to the house), leading to compound problems and financial costs 365 
(e.g., “constant destruction of property that would lead to our asset becoming a 366 
liability”). Outcomes of flood exposure would also contribute to the decision to move, e.g., inability 367 
to obtain house insurance, dealing with insurance claims, a substantial decrease in property 368 
value, unreliable access to amenities such as grocery stores and gas stations, failure to see family 369 
and go to work, associated costs, impacts on personal safety, job loss, impacts on family, 370 
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neighbors moving out, and inability to use the property as wanted. Other more personal concerns 371 
included aging/advanced age and the related need for advanced medical care and proximity to 372 
family, the importance of raising a family in the same area, crime, job safety, enjoyment of the 373 
coastal natural environment (scenic marsh/bay/beach, wildlife), and loss of historical character of 374 
the place. Some respondents expressed concern with moving costs, uncertainty about their 375 
options, and finding an alternative location nearby if they serve as caregivers for a family member, 376 
share child custody, or need to be closer to specialized health care and facilities accepting military 377 
benefits. Noted benefits that would ease relocation include the compensation for home acquisition 378 
and coverage of moving expenses, employment opportunities elsewhere with the same pay, lower 379 
flood risk, milder weather, “same community vibe,” personal safety, same suburban or urban 380 
setting, a college town, progressive politics, retaining access to the waterfront, and ability to move 381 
together with family or to be closer to them. One respondent pointed out issues with and the 382 
importance of local government to effectively address community flood problems.  383 
 384 
The second open-ended question asked respondents to list a specific tipping point or threshold 385 
of the decision to relocate in response to flooding. Home damage and increased crime are the 386 
most commonly noted tipping points. Here, the respondents also used descriptive words referring 387 
to the intensification of flooding as a tipping point. Some respondents mentioned the intolerable 388 
duration of flood exposure (e.g., roads remain flooded for more than two days or are unpassable 389 
at all times). Many also listed the anticipated decrease in property value, total or catastrophic 390 
property loss, personal security/safety, community decline (e.g., poor school quality/performance, 391 
children missing school, socioeconomic decline, and feeling uncomfortable), and financial 392 
implications (e.g., no resources for dealing with flood problem, insurance claims, and increasing 393 
cost of living). Other reasons to move were inability to repair damages, reduced access to 394 
amenities, regular evacuations, street flooding, closure of services and amenities, failure to obtain 395 
home or car insurance, decreased quality of life, land loss, loss of life, availability of buyout 396 
programs and offered compensation, negligence and poor response from the city, and neighbors 397 
moving out. 398 
 399 
Other reasons to relocate. The responses associated with the reasons to relocate besides 400 
flooding were split into two groups for comparison based on the respondents’ ages (Appendix I, 401 
Figure A1). A majority of both the younger group (age 19-59) and the older group (age 60+) either 402 
agreed or strongly agreed that they would relocate to be closer to their family and friends (68% 403 
and 64%, respectively). The two groups were also similar in their responses to the relevance of 404 
places of cultural or sentimental importance (32% / 33% agree or strongly agree, and 41% / 38% 405 
neutral). As one might expect, however, being closer to hospitals and health care services was 406 
more important for the older group (39% younger and 52% older answered agree or strongly 407 
agree). In contrast, the importance of being closer to better job opportunities (61% younger and 408 
21% older) and to schools (33% younger and 8% older) was either agreed with or strongly agreed 409 
with to a much greater extent by the younger group. 410 
 411 
Preferences for selection of relocation destination. When respondents were explicitly asked 412 
where they would relocate in response to different types of flooding and community-level impacts, 413 
the only answers significantly correlated with the overall willingness to relocate were those 414 
associated with disastrous flooding and increased crime. In the case of catastrophic flooding, 415 
most respondents would prefer to stay in the same region (27%) or to move to a different state 416 
(26%), followed by relocation within the same county (16%) or the same state (15%), and then 417 
the same community but a different neighborhood (11%). Only 5% of respondents would move to 418 
another home within the same neighborhood. The results were similar for the increasing crime, 419 
with respondents preferring to move within the same region (28%), a different state (19%), the 420 
same county (16%), a different neighborhood within their current community (16%), and to the 421 
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same state (12%). Only 9% of respondents would consider staying in the same neighborhood. 422 
The matrix for flood exposure variables shows a clear shift in preferences for relocation 423 
destinations from minor flooding to more significant flood events (Appendix I: Table A4). For 424 
sporadic and frequent minor flooding, respondents would prevalently choose to relocate to a 425 
different house in the same neighborhood (36% and 28%, respectively) or within the same 426 
community (21% and 27%). The preference for staying locally erodes for significant and 427 
disastrous flooding, while that for moving regionally, statewide, and out of state increases. The 428 
only notable consideration for the community-level flood impacts that would prompt respondents 429 
to move further distances is crime increase.  430 
 431 
The respondents were also asked where they would prefer to relocate due to coastal flooding in 432 
general. The results were similar to those mentioned above, with most preferring to stay in the 433 
same region (29%) or to move to a different state (24%). To a lesser extent, respondents would 434 
choose to stay in the same community but move to a different neighborhood (15%), another home 435 
in the same neighborhood, or elsewhere within the same state (11% each). Only nine percent of 436 
respondents would want to stay in the same county. Overall, most respondents would prefer to 437 
relocate within the same region. Respondents were also asked what type of setting they would 438 
choose to move to. Although the results were not significantly correlated with the decision to 439 
relocate, the majority of respondents would prefer to move to a suburban setting (44%), followed 440 
by rural (32%) and then urban (22%). 441 
 442 
Rural versus urban perspective. Descriptive statistics show that rural and urban responses 443 
differ across several categories. Rural respondents were older (64% vs. 50% age 60 and above), 444 
whiter (100% vs. 84%), and less educated (76% vs. 84% with college, graduate, or certificate 445 
degree). Half of the urban sample was fully employed, 9% part-time, and 29% retired, while in the 446 
rural group, 43% of respondents were full-time employed, 14% part-time (14%), and 43% retired. 447 
Rural residents were also less wealthy than urban ones, with 65% of urban respondents earning 448 
over $75,000 and 23% below this amount, and 44% of rural respondents having income above 449 
$75,000 and 42% below. Fewer urban respondents lived in the same home for ten or more years 450 
(49%) versus 59% rural. Almost half of all urban residents were affiliated with the military, primarily 451 
as veterans (29%) and then as spouses of active-duty family members (17%) or active-duty 452 
personnel (3%). In the rural area, only 35% of respondents were affiliated with the military. Many 453 
more rural residents had National Flood Insurance Program (NFIP) flood insurance policy (76% 454 
vs. 65%). A higher number of rural residents experienced roadway (74%) and yard (73%) flooding 455 
more than five times (60% vs. 39%) than the urban group. Another substantial difference was in 456 
the experience with flooded homes, with 33% of rural homeowners having their homes flooded 457 
vs 17% of urban. On the other hand, the rural residents experienced less flooding of the parks, 458 
parking lots, and businesses, perhaps because there are fewer in the rural setting. As for the 459 
specific flood impacts, urban residents experienced more issues with commuting to work (63% 460 
vs. 47%) and school delays and closures (63% vs. 52%). In rural areas, respondents experienced 461 
more damage to vehicles (30% vs. 17%) and houses (34% vs. 22%), personal items in the home 462 
(31% vs. 8%), negative impacts on home value (38% vs. 18%), neighbors selling homes and 463 
moving out (32% vs. 21%), and increase in rundown and neglected properties (38% vs. 12%). 464 
Both groups practically did not experience any increase in crime. Rural respondents would mostly 465 
prefer to stay in the same region (36%) or move to a different state (30%) and, to a lesser extent, 466 
remain in the same county (15%), same neighborhood (12%), and same community (6%). Urban 467 
respondents would also primarily like to stay in the same region (30%), followed by different state 468 
(21%), same community (19%), same state (13%), same neighborhood (10%), and same county 469 
(6%). The majority of rural respondents would move to another rural area (67%) and then 470 
suburban (18%) and urban locations (15%), while urban would mostly move to suburban areas 471 
(58%) and, to a lesser extent, to urban (25%) and rural (16%). 472 
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3.2. Regression analysis 473 
Correlations were generated between each of the responses above, and the results were used to 474 
derive a multinomial logit regression model to assess the relative contribution of each variable to 475 
the willingness to relocate due to flooding (Figure 4, Appendix IV: Table A4). The dependent 476 
variable (willingness to relocate) had three levels: "No," "Yes," and "Maybe in the future,” while 477 
“No” was specified as the reference category. In our sample, 36.7% of respondents were willing 478 
to relocate, 15.3% were not willing to relocate, and 48% would consider doing so in the future. 479 
The sample was further classified based on the respondents’ residence in a rural or urban setting, 480 
using the street addresses associated with the survey responses. An initial regression model was 481 
constructed to include the interaction between these two settings and the most relevant 482 
independent variables. This model was then iteratively refined by assessing the significance of 483 
the model at each stage and removing the independent variables or interaction terms with VIF 484 
values greater than 5.0. The final model had a high R-squared value (R2: 0.48525) and minor 485 
residual deviance among all the tested models. Both sub-models (Yes versus No and Maybe 486 
versus No) indicate that many more significant variables are associated with being willing to move 487 
than with maybe doing so in the future. The two significant variables in the Maybe category are 488 
gender (females being more likely to say No versus Yes or Maybe to relocate than men) and the 489 
offer of comparable housing elsewhere (with respondents more likely to say Maybe to relocate 490 
than No). Concerning willingness to relocate versus not, the model shows that homeowners, 491 
respondents who would experience sporadic minor flooding and worsened crime and are offered 492 
comparable housing elsewhere, are significantly more likely to relocate. The same is true for 493 
respondents who experienced business delays and closures, although to a lesser extent. 494 
Although there are no significant interactions between rural and urban responses and other binary 495 
variables at p < 0.05, urban females are more likely to relocate than males at a lower significance 496 
level, implying that urban females are slightly more likely to relocate than rural females. 497 
 498 
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 499 
Figure 4. The multinomial logit model shows significant results when comparing Yes and Maybe 500 

responses to No (Yes, n=31; No, n=15; Maybe in the future, n-45). 501 
 502 
There is only a five-point difference in willingness to relocate between urban and rural 503 
respondents (38% urban vs 33% rural). Further, only 9% more rural residents would not consider 504 
relocating (12% urban vs 21% rural). To the question, "If respondents would consider relocating 505 
from this community due to coastal flooding," in the strongly agree and agree category for periodic 506 
minor flooding, responses are similar between urban and rural samples. However, with an 507 
increase in the frequency of minor flooding, urban respondents' support for relocation triples in 508 
the strongly agree category. Overall, urban respondents are more likely to consider relocation in 509 
response to minor flooding than rural respondents (20% vs. 6% for sporadic and 27% vs. 9% for 510 
frequent minor flooding in combined strongly agree and agree categories). Urban respondents 511 
are also more likely to relocate if they experience significant and disastrous flooding and house 512 
or vehicle damage than rural ones. Twice as many urban respondents would consider relocating 513 
if businesses experience interruptions or have to close due to flooding than the rural respondents. 514 
More urban respondents would relocate if crime worsens (76% vs. 57%) and neighbors, friends, 515 
and family move out (46 vs. 35%) than the rural group. The option to obtain land- or water-based 516 
employment was more important to rural respondents (23% vs. 10%).  517 
 518 
When asked about other reasons for permanent relocation besides flooding in "strongly agree 519 
and agree" categories, more urban residents would like to be closer to friends and family (67% 520 
vs. 59%), better job opportunities (46% vs. 26%), schools (24% vs. 10%) and places of cultural 521 
or sentimental importance (36% vs. 25%). Rural residents prefer to be closer to hospitals and 522 
health care (56% vs. 41%). As for the specific location, rural and urban residents would choose 523 
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to stay in the same region (30% each). Next, urban residents would prefer to relocate out of state 524 
(21%), remain in the same community but in a different neighborhood (19%), and stay in the same 525 
state (13%). Rural respondents would mostly prefer to move out of state (30%) or stay within the 526 
same county (15%). Three times more urban residents would choose to stay in the same 527 
community than rural ones. For the desired setting, urban respondents would prioritize relocation 528 
to suburban areas (59%), followed by urban (25%) and rural (16%). The vast majority of rural 529 
respondents would prefer to stay in rural settings (67%), with fewer moving to suburban (18%) or 530 
urban (15%) locations.   531 
 532 
4. DISCUSSION 533 
The main objective of this study is to understand what is driving preferences for permanent 534 
relocation among rural and urban residents living in flood-prone coastal corridors in the Mid-535 
Atlantic region. The survey shows that more than one-third of respondents would permanently 536 
relocate due to flooding, and only 15% would not. Socioeconomic variables were not associated 537 
with willingness to relocate except education and employment, with less educated and full- and 538 
part-time employed more likely to relocate. Most respondents experienced flooding in their 539 
surroundings (e.g., roads, yards, and parking lots) but not in their residences (78%). The results 540 
were almost identical when the data was normalized by the length of time each respondent lived 541 
in their current home. The most common impacts included school delays and closures, difficulty 542 
commuting to work, yard damage, and business disruptions and closures. The least experienced 543 
flood impacts were crime increase, difficulty obtaining home insurance, damage to personal items 544 
in the home (reflecting negligible house damage), and neighbors moving out and renting their 545 
homes. However, 25% of respondents noticed neighbors moving and reselling their homes, which 546 
may continue in flood-prone communities due to the lack of residential property disclosure for 547 
prior flooding in Maryland and Virginia.   548 
 549 
Even though many respondents experienced flooding and its impacts, two exposure questions 550 
were not significantly correlated with willingness to relocate. Yet, most open-ended responses 551 
listed flooding as a primary reason to move. One reason for such discrepancy could be that 552 
surveyed households did not yet reach the flood-related threshold for this decision. Descriptive 553 
statistics show that more respondents would be more likely to relocate if they experienced 554 
disastrous flooding (74%) than sporadic or frequent minor flooding. On the contrary, Bohra-Mishra 555 
et al. (2014) found that disasters are less likely to lead to permanent relocation than sustained 556 
chronic hazard impacts. The other most notable reasons to relocate were inadequate insurance 557 
coverage that would not compensate for all damages, crime increase (even though most 558 
respondents did not yet experience any related to the flooding), house damage (also a rare 559 
occurrence), and a buyout offer. There is a clear trend shifting from “Maybe in the future” to “Yes” 560 
responses with flood risk intensification. The respondents would not relocate if they only 561 
experienced sporadic (73%) or frequent (61%) minor flooding. This result may reflect their 562 
confidence in coping with occasional flooding due to already implemented flood prevention 563 
measures or experiences that did not result in substantial damages and psychosocial impacts. 564 
Other personal reasons to relocate include the closer proximity to family and, to a lesser extent, 565 
healthcare facilities, amenities, and better job opportunities. The least important considerations in 566 
relocation decision-making were the possibility of moving together with their neighbors (16%) and 567 
the availability of a land/sea-tied job (14%). Most respondents would prefer to stay locally and 568 
move to a suburban setting, followed by rural and the least urban locations. However, the only 569 
responses significantly correlated with the overall willingness to relocate were those associated 570 
with experiencing disastrous flooding, inadequate insurance compensation, and worsening crime. 571 
The last concern likely reflects an anticipated aspect that might be related to an expected 572 
community decline due to repetitive flooding, something that has been observed in the literature 573 
as a factor in relocation reasoning (Fraser et al., 2003; Author, 2023). 574 
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The matrix for flood exposure variables shows a clear shift in preferences for relocation 575 
destinations from minor flooding to more significant flood events. The literature widely explored 576 
the relationship between flood exposure and migration intentions. One study found that fear of 577 
flooding and flood damage primarily drives the decision to sell the property and move out of the 578 
floodplain (de Koning et al., 2019). Hurricanes, coastal storms, and floods lead to increased out-579 
migration to nearby and even more distant locations, generally to areas with a lower risk of future 580 
events (Sheldon & Zhan, 2022). Ekoh et al. (2022) found that prior experience with flood severity 581 
statistically affected risk perceptions and, consequently, future migration intentions. Similarly, 582 
Duijndam et al. (2022) observed that past encounters with flooding were strong predictors of 583 
migration intentions in flood and SLR-prone areas of Vietnam. For the exposure to sporadic and 584 
frequent minor flooding, respondents often chose to relocate to a different house in the same 585 
neighborhood (36% and 28%, respectively) or within the same community (21% and 27%, 586 
respectively). With significant and disastrous flooding, the preference for staying locally 587 
diminishes, while it surges for relocation to the same region or state and out of state. Crime 588 
increase is the only significant factor prompting respondents to move greater distances among 589 
the community-level flood impacts.  590 
 591 
The regression model identified a few predictors of the decision to relocate: owning a home, 592 
experiencing sporadic minor flooding, more crime and business closures, and being offered 593 
comparable housing elsewhere. The regression model did not find a significant difference 594 
between rural and urban responses. However, urban and rural respondents differ in many ways. 595 
Rural residents are only 5% less supportive of relocating than urban residents and 9% less likely 596 
to reject this option. The rural sample is whiter, older, less educated, with fewer full-time and more 597 
part-time employees, while at the same time experiencing more flooding and more damage. At 598 
the same time, rural residents appear more resilient, with higher numbers having the NFIP policy 599 
and higher tolerance for flooding before considering relocation. Very few rural respondents would 600 
relocate due to sporadic or frequent minor flooding. They would be more likely to relocate due to 601 
significant or disastrous flooding but still less than urban respondents. Urban respondents are 602 
more likely to relocate if businesses close or operate irregularly, friends, family, and neighbors 603 
move out, and crime worsens because of flooding. They would move to be closer to friends and 604 
family, better job opportunities, schools, and places of cultural and sentimental importance than 605 
rural respondents. On the other hand, rural respondents would consider relocating to be closer to 606 
hospitals and healthcare. An urban growth model simulating SLR risk in Brisbane, Australia, 607 
indicates that relocation may be a more effective strategy for rural areas than densely populated 608 
developed urban areas that may benefit from physical SLR protection (Wang et al., 2021). This 609 
model confirms the need for a differing approach to coastal adaptation of rural and urban areas, 610 
including managing relocation risks. Another argument for shifting attention to rural areas is their 611 
propensity for compounding socioeconomic impacts, where relocating population might include 612 
younger and more adaptable residents, leaving older, less resilient ones behind (King et al., 613 
2014).    614 
 615 
This study evaluated a comprehensive set of potential relocation drivers that stem from previous 616 
research, namely qualitative primary data. Some considerations were likely overlooked due to 617 
sample characteristics. For example, having children can strongly motivate willingness to relocate 618 
(Fraser et al., 2003). For instance, Kirschenbaum (1996) found that the intent to relocate is closely 619 
related to concerns about children’s psychological well-being. Similarly, Seebauer and Winkler 620 
(2020b) observed that fear of flood impacts on children’s prospects played a decisive role in their 621 
willingness to relocate, primarily to ensure that flood-affected houses don’t become a financial 622 
burden or liability. This survey did not ask about the family structure but relied on the school 623 
closure questions to capture subpopulations with school-age kids as a proxy measure. Even 624 
though most respondents (59%) observed school delays and closures due to flooding, only 26% 625 
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agreed and strongly agreed this would be an important factor in their decision to move. The survey 626 
also collected information on the affiliation with the military, considering that this geographic area 627 
has a substantial number of military families due to its proximity to coastal military installations 628 
and supporting facilities. We were interested to see if military experiences (e.g., resilience to harsh 629 
conditions and mobility) and training (e.g., discipline and self-sufficiency) might affect willingness 630 
to relocate among this subpopulation. Overall, we found that the most notable difference between 631 
the civilian and military populations was among ‘yes’ responses, with a higher number of civilians 632 
(41%) saying yes to relocation than those affiliated with the military (30%). More military affiliates 633 
would consider relocating in the future (54%) than civilians (45%). Military families may have a 634 
different tolerance threshold and confidence in coping with adversarial situations than the civilian 635 
populations.   636 
 637 
We also found that employment and education are linked with a willingness to relocate, with less 638 
educated and full- and part-time employees more likely to relocate. De Vries and Fraser (2012) 639 
found no statistical relationship between educational attainment and the acceptance of buyout 640 
offers in a telephone survey among property owners in four different urban flood-prone locations. 641 
Further, our results show that almost one-quarter of respondents (24%) observed neighbors 642 
selling homes and moving out. Ando and Reeser (2020) state that the expectations of neighbors’ 643 
responses significantly drive willingness to pay (WTP) for a proactive binding relocation contract 644 
activated upon major structural damage that would expedite the buyout process. Thus, this 645 
observation may mean that more residents may consider relocating once they notice their 646 
neighbors doing so in response to flooding to ensure they are not the last standing house on the 647 
block. Even though Binder et al. (2018) found that social capital and networks have a central role 648 
in relocation outcomes, in our survey, only 16% of respondents would consider relocating with 649 
their neighbors.  650 
 651 
This preference only slightly varies between rural and urban respondents, with 13% of the rural 652 
sample agreeing and strongly agreeing they would relocate if able to move together with their 653 
neighbors, compared to 18% of urban residents. This finding is consistent with Author (2023), 654 
where most surveyed coastal residents would not care about moving with their neighbors. It might 655 
be possible that those willing to relocate feel they could still maintain the same social relationships 656 
from a new location, either by staying nearby or relying on technology to stay connected with their 657 
social circles. The social relationships within the community are very complex and influential in 658 
the decision to move. For example, a community survey of Oakwood Beach and Rockaway Park 659 
residents found that place-based factors like previous flood exposure, local culture, and sense of 660 
place play an important role in buyout participation (Binder et al., 2015). Respondents who 661 
reported greater social support also noted higher flood tolerance and confidence in collective 662 
adaptation efforts, affecting their decision to stay or move in response to flooding (Wong-Parodi 663 
et al., 2017). Households that have already undertaken some adaptations may be less likely to 664 
consider other more preventative options like buyouts due to single-action bias with implications 665 
on strategies that must be adjusted to changing risk (Buchanon et al. 2019). 666 

 667 

Even though a significant body of literature is exploring the concept of relocation, buyouts, and 668 
managed retreat, fewer studies use quantitative primary data to elicit relocation attitudes among 669 
at-risk populations in a systematic and transferable manner. Some results of this study are 670 
consistent with previous surveys measuring willingness to relocate. For example, Elliott & Wang 671 
(2023) found that voluntary flood-driven relocation is a highly local process that can reduce flood 672 
risk but with ethnic and racial connotations where mostly white communities are more likely to 673 
stay and cope than relocate to more racially diverse areas. The findings of this study based on 674 
the secondary data are aligned with our survey results, indicating a preference for local relocation. 675 
When probing preferences for relocation destinations, we intentionally did not use numerical 676 
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ranges but terms with a more relevant meaning for the general public, which may introduce some 677 
ambiguity on how individual scales are defined. Even though 29% of our respondents would stay 678 
in the same region (Eastern Shore or Hampton Roads) and 24% would move to another state, 679 
46% would remain locally within the same county. Elliot and Wang (2023) found most buyout 680 
participants moved within 7.4 miles of driving distance, with 58% retreating, staying within a 10-681 
mile drive of their original location and 74% within a 20-mile drive. Respondents in another study 682 
on relocation intentions in two flood-prone communities in Australia indicated a willingness to 683 
relocate (23% and 32%), preferably to a different part of the town, with fewer considering a 684 
different community (King et al. 2014). Considering the spatial distances in our rural study areas 685 
and neighborhood size in urban locations, staying locally has a broader meaning, often referring 686 
to a larger area than described in the study above. 687 
 688 
The author (2023) found that the key predictors of willingness to relocate are crime, future flood 689 
risk, community support during crises, higher property taxes, proximity to amenities, low hazard 690 
and disaster risk, and offer of comparable housing in similar community elsewhere, and not the 691 
prior exposure and experience with flooding. It also showed that the most common impacts are 692 
difficulties commuting to work and school delays and closures. In our study, although older age 693 
was not significantly correlated with willingness to move, 55% of respondents were over 65, and 694 
34% were retired, indicating the importance of capturing relocation perspectives from this 695 
subpopulation. A longitudinal survey of older adults revealed that while they may be pushed to 696 
move by a disaster, their relocation planning is primarily driven by the pull of improving their 697 
residential situation, which also predicts whether they would consider moving altogether, mainly 698 
reflecting their physical health (Erickson et al., 2006). Another concept explored in the context of 699 
flood risk in cohesive coastal rural communities like Tangier Island, Virginia, is relocation in place 700 
that is less invasive than far-distance dislocation and can be achieved by elevating the structure 701 
or moving it elsewhere on the same lot or down the street (Moore & Acker, 2018).   702 
 703 
Our results also complement the body of literature focused on the economic reasoning in mobility 704 
decisions. For example, Kline and Moretti (2014) note that the influx and outflux of people in an 705 
area may affect the local cost of living and housing market, causing further ripples in housing 706 
demand. Harris and Todaro (1970) highlight the economic aspects and employment needs as 707 
important migration drivers in both rural and urban communities. In addition, other attributes like 708 
pollution, crime, racial profile, and access to business hubs often drive labor mobility (Roback, 709 
1982) that may cross-pollinate with flood risk mobility in coastal communities.    710 
 711 
Empirical evidence will be increasingly important in informing policies to address mobility in the 712 
coastal zone. For example, improving understanding of people’s reasons and concerns for 713 
moving could advance efforts facilitating support for the cultural transition of accepting relocation 714 
out of the floodplain as an effective way of preventing hazard exposure (de Koning et al., 2019). 715 
Science-based policies may have a detrimental role in shaping this discourse, considering the 716 
reluctance to change the paradigm that prioritizes staying in place based on political risk, 717 
especially if introduced proactively (Gibbs, 2016). Another reason for the hesitancy to consider 718 
this adaptation strategy stems from the profoundly personal psychosocial impacts relocation may 719 
have on the families and the adverse outcomes observed from past relocation efforts (Perry & 720 
Lindell, 1997). Interviews and focus groups conducted in Staten Island, NYC, post Hurricane 721 
Sandy revealed substantial political and financial barriers to implementing relocation programs if 722 
introduced without a major disaster or consecutive flood events (Braamskamp & Penning-723 
Rowsell, 2018). Thus, due to the lack of impactful manifestation of flood hazards, other push and 724 
pull forces may play a more dominant role in relocation-decision making, incentivizing proactive 725 
relocation efforts. Emphasizing other benefits of moving beside the flooding, such as better 726 
economic opportunities, improved housing, and safer streetscape, has lower political risk and 727 
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simultaneously tackles multiple community objectives. Thus, additional research should focus on 728 
measuring the role of various pull and push forces, their relationship, and their impact on the 729 
decision to voluntarily move while recognizing that some households and communities do not 730 
wish to relocate. It should also aim to understand why this immobility is rooted in sociocultural, 731 
political, and emotional values that may surpass estimates solely based on the flood risk and 732 
justify investment in other options besides leaving (Farbotko et al., 2020). 733 
 734 
The questions used in this survey replicate prior studies conducted in different geographic areas 735 
with statistically validated survey instruments. The format balances the needs of surveying 736 
modality (e.g., mail, phone, online, or in-person), the complexity of questions (e.g., multiple 737 
choice, Likert scale, and open-ended), and effort (e.g., time for voluntary vs. compensated input). 738 
The survey length and type of inquiries were carefully developed to answer research questions 739 
while making them accessible to diverse coastal populations. Thus, some elicited responses use 740 
common simplified terms to refer to processes and outcomes that are more complex in real life. 741 
Neither are they using terminology that could be polarizing or emotional, distracting from the two 742 
key concepts, flooding, and relocation risk. We are mindful that relocation decision-making is 743 
more complex and emotionally challenging in the real world than what was captured in our survey. 744 
We had to omit some more nuanced questions to achieve adequate survey response and 745 
retention rate for the statistical analysis.  746 
 747 
Further, this survey was initially envisioned as a door-to-door data collection planned for May 748 
2023. Considering this period also marked the first few months of the COVID-19 pandemic, we 749 
had to adapt the survey modality to ensure no in-person contact with respondents. Despite the 750 
$5 gift card incentive per completed survey, we still had a low response rate of 6.9%. Even though 751 
the sampling approach was carefully devised to reach random households in flood-prone rural 752 
and urban locations, our final sample had twice as many urban responses (69 vs. 34). This 753 
sampling issue limited our statistical analysis and the generalizability and transferability of our 754 
findings to other similar coastal locations. Lastly, our sample may not represent all populations in 755 
the study area, and it is not intended to do so. The discrepancy stems from our purposive sampling 756 
strategy targeting only homeowners living in the narrow flood-prone shoreline corridors compared 757 
to the rest of the city and county that might have low flood and relocation risk. Often, those 758 
locations are inhabited by people who need to be close to water to tend to their boats and engage 759 
in a water-based economy or those who choose to live close to water and often pay more for 760 
access to this commodity.    761 
 762 
5. CONCLUSIONS 763 
Relocation is increasingly proposed as a coastal adaptation strategy for flood risk reduction where 764 
other in situ options are not economically, physically, or technically viable. Scientific and policy 765 
discourse on relocation has evolved over the last decade, namely calling for a more integrated 766 
and nuanced relocation planning process and implementation, from the initial public engagement 767 
to the assessment and support of relocation destinations. However, policymakers need tangible 768 
empirical evidence to justify their relocation decisions, such as land use changes, development 769 
regulation, resource allocation, and improved buyout programs. Our results reaffirm the 770 
importance of some relocation drivers, such as concerns about future flooding, crime increase, 771 
and insufficient insurance compensation, in alignment with existing literature. The same holds for 772 
the preferred relocation destinations that are predominantly local.  However, findings also provide 773 
evidence of new nuances in relocation reasoning, such as the role of gender, education, 774 
employment, and type of flood exposure, that should be explored in future research. For example, 775 
we found that the concerns with the anticipated intensity of flooding may affect not only the 776 
willingness to relocate but also the distance of such a move. This result indicates different 777 
tolerance levels at the intersection of what respondents experienced and what they expect to 778 
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experience in the future. Thus, the role of risk perceptions in the decision to relocate warrants 779 
further research attention. 780 
 781 
Further, we observed novel differences in relocation perspectives between rural and urban 782 
surveyed populations. Even though they were not statistically significant due to our small sample 783 
size and imbalanced representation of urban versus rural respondents, they indicate that these 784 
two populations may have dissimilar perspectives on the risk and possibility of moving due to 785 
coastal flooding. Lastly, our analysis identified a few predictors of relocation, namely 786 
homeownership, experience with sporadic minor flooding, increased crime and business 787 
closures, and an offer of comparable housing elsewhere. Even though some of these concerns 788 
have already been identified in the literature as relocation drivers, our survey further reinforces 789 
their importance in relocation decision-making. Consistent evidence about the key attributes 790 
influencing coastal mobility can encourage their broader use as indicators in geospatial analysis 791 
and inform the development of computer models and simulations using secondary data. It can 792 
also embolden officials to take a fresh perspective on future mobility within their jurisdictions and 793 
policy interventions that could improve relocation outcomes while minimizing its impact on 794 
communities. 795 
 796 
REFERENCES 797 
Ando, A. W., & Reeser, C. (2022). Homeowner Willingness to Pay for a Pre-flood Agreement for 798 

a Post-flood Buyout. Land Economics, 98(4), 560-578. 799 
City of Hampton (2020) https://hampton.gov/1850/Geographic-Information-Systems-GISMaps 800 
Barnett, J., Graham, S., Mortreux, C., Fincher, R., Waters, E., & Hurlimann, A. (2014). A local 801 

coastal adaptation pathway. Nature Climate Change, 4(12), 1103-1108. 802 
Bhattachan, A., Jurjonas, M. D., Moody, A. C., Morris, P. R., Sanchez, G. M., Smart, L. S., ... & 803 

Seekamp, E. L. (2018). Sea level rise impacts on rural coastal social-ecological systems 804 
and the implications for decision making. Environmental science & policy, 90, 122-134. 805 

Binder, S. B., Baker, C. K., & Barile, J. P. (2015). Rebuild or relocate? Resilience and postdisaster 806 
decision-making after Hurricane Sandy. American Journal of Community Psychology, 56, 807 
180-196. 808 

Binder, S. B., Barile, J. P., Baker, C. K., & Kulp, B. (2019). Home buyouts and household recovery: 809 
neighborhood differences three years after Hurricane Sandy. Environmental 810 
Hazards, 18(2), 127-145. 811 

Bohra-Mishra, P., Oppenheimer, M., & Hsiang, S. M. (2014). Nonlinear permanent migration 812 
response to climatic variations but minimal response to disasters. Proceedings of the 813 
National Academy of Sciences, 111(27), 9780-9785. 814 

Braamskamp, A., & Penning-Rowsell, E. C. (2018). Managed retreat: a rare and paradoxical 815 
success, but yielding a dismal prognosis. Environmental Management and Sustainable 816 
Development, 7(2), 108-136. 817 

Brody, S. D., Lee, Y., & Highfield, W. E. (2017). Household adjustment to flood risk: A survey of 818 
coastal residents in Texas and Florida, United States. Disasters, 41(3), 566-586. 819 

Buchanan, M. K., Oppenheimer, M., & Parris, A. (2019). Values, bias, and stressors affect 820 
intentions to adapt to coastal flood risk: a case study from New York City. Weather, 821 
Climate, and Society, 11(4), 809-821. 822 

AUTHOR 823 
Cole, W.D. (2008). Sea level rise: Technical guidance for Dorchester County. Maryland Eastern 824 

Shore Resource Conservation & Development Council, Annapolis, MD, USA. 825 
Correll, R. M., Lam, N. S., Mihunov, V. V., Zou, L., & Cai, H. (2021). Economics over risk: Flooding 826 

is not the only driving factor of migration considerations on a vulnerable coast. Annals of 827 
the American Association of Geographers, 111(1), 300-315. 828 



19 
 

De Vries, D. H., & Fraser, J. C. (2012). Citizenship rights and voluntary decision making in post-829 
disaster US floodplain buyout mitigation programs. International Journal of Mass 830 
Emergencies & Disasters, 30(1), 1-33. 831 

Duijndam, S. J., Botzen, W. W., Hagedoorn, L. C., Bubeck, P., Haer, T., Pham, M., & Aerts, J. C. 832 
(2023). Drivers of migration intentions in coastal Vietnam under increased flood risk from 833 
sea level rise. Climatic Change, 176(2), 12. 834 

Eggleston, J., & Pope, J. P. (2014). Land subsidence and relative sea-level rise in the southern 835 
Chesapeake Bay region. US Department of the Interior, US Geological Survey. 836 

Emanuel, K. (2021). Response of global tropical cyclone activity to increasing CO 2: Results from 837 
downscaling CMIP6 models. Journal of Climate, 34(1), 57-70. 838 

Ekoh, S. S., Teron, L., Ajibade, I., & Kristiansen, S. (2022). Flood risk perceptions and future 839 
migration intentions of Lagos residents. International Journal of Disaster Risk Reduction, 840 
83, 103399. 841 

Elliott, J. R., & Wang, Z. (2023). Managed retreat: a nationwide study of the local, racially 842 
segmented resettlement of homeowners from rising flood risks. Environmental Research 843 
Letters, 18(6), 064050. 844 

Erickson, M. A., Krout, J., Ewen, H., & Robison, J. (2006). Should I stay or should I go? Moving 845 
plans of older adults. Journal of Housing for the Elderly, 20(3), 5-22. 846 

Farbotko, C., Dun, O., Thornton, F., McNamara, K. E., & McMichael, C. (2020). Relocation 847 
planning must address voluntary immobility. Nature Climate Change, 10(8), 702-704. 848 

Fedele, G., Donatti, C. I., Harvey, C. A., Hannah, L., & Hole, D. G. (2019). Transformative 849 
adaptation to climate change for sustainable social-ecological systems. Environmental 850 
Science & Policy, 101, 116-125. 851 

Felsenstein, D., & Lichter, M. (2014). Social and economic vulnerability of coastal communities to 852 
sea-level rise and extreme flooding. Natural hazards, 71, 463-491. 853 

Few, R. (2003). Flooding, vulnerability and coping strategies: local responses to a global 854 
threat. Progress in Development studies, 3(1), 43-58. 855 

Fitton, J. M., Addo, K. A., Jayson-Quashigah, P. N., Nagy, G. J., Gutiérrez, O., Panario, D., ... & 856 
Stempel, P. (2021). Challenges to climate change adaptation in coastal small towns: 857 
Examples from Ghana, Uruguay, Finland, Denmark, and Alaska. Ocean & Coastal 858 
Management, 212, 105787. 859 

Fraser, J., Elmore, R., Godschalk, D., & Rohe, W. (2003). Implementing floodplain land 860 
acquisition programs in urban localities. The Center for Urban & Regional Studies, 861 
University of North Carolina at Chapel Hill FEMA. 862 

Fu, C., & Gregory, J. (2019). Estimation of an equilibrium model with externalities: Post‐disaster 863 
neighborhood rebuilding. Econometrica, 87(2), 387-421. 864 

Gaillard, J. C. (2010). Vulnerability, capacity and resilience: Perspectives for climate and 865 
development policy. Journal of International Development: The Journal of the 866 
Development Studies Association, 22(2), 218-232. 867 

Gibbs, M. T. (2016). Why is coastal retreat so hard to implement? Understanding the political risk 868 
of coastal adaptation pathways. Ocean & coastal management, 130, 107-114. 869 

Greer, A., Brokopp Binder, S., & Zavar, E. (2022). From hazard mitigation to climate adaptation: 870 
a review of home buyout program literature. Housing Policy Debate, 32(1), 152-170. 871 

Harris, J. R., & Todaro, M. P. (1970). Migration, unemployment and development: a two-sector 872 
analysis. The American economic review, 60(1), 126-142. 873 

Hauer, M. E., Jacobs, S. A., & Kulp, S. A. (2024). Climate migration amplifies demographic 874 
change and population aging. Proceedings of the National Academy of Sciences, 121(3), 875 
e2206192119. 876 

Holley, J. R., McComas, K. A., Lambert, C. E., Snider, N. P., & Tucker, G. K. (2022). Responding 877 
to flood risk in Louisiana: the roles of place attachment, emotions, and location. Natural 878 
Hazards, 113(1), 615-640. 879 



20 
 

HRGEO (2020). Hampton Roads Geospatial Exchange Online. Retrieved from 880 
https://www.hrgeo.org/ (April 12, 2010). 881 

Elliott, J. R, & Wang, Z. (2023). Managed retreat: a nationwide study of the local, racially 882 
segmented resettlement of homeowners from rising flood risks. Environmental Research 883 
Letters, 18(6), 1-9. 884 

Johnston, R.J., A.W. Whelchel, C. Makriyannis and L. Yao. 2015. Adapting to Coastal Storms 885 
and Flooding: Report on a 2014 Survey of Old Saybrook Residents. George Perkins 886 
Marsh Institute, Clark University and The Nature Conservancy, Connecticut Chapter. 887 
Worcester, MA. 888 

Kerns, B. W., & Chen, S. S. (2022). Compound effects of rain, storm surge, and river discharge 889 
on coastal flooding during Hurricane Irene and Tropical Storm Lee (2011) in the Mid-890 
Atlantic region: coupled atmosphere-wave-ocean model simulation and 891 
observations. Natural Hazards, 1-34. 892 

Klein, J. & Schmidt-Thomé, P. (2006). Impacts and Coping Capacity as key elements in a 893 
Vulnerability assessment on Sea Level Change Scenarios. Geological Survey of Finland, 894 
Special Paper 41; 45–50. 895 

Klein, R. J., Buckley, E. N., Nicholls, R. J., Ragoonaden, S., Aston, J., Capobianco, M., ... & Nunn, 896 
P. D. (2000). Coastal adaptation. Methodologies and Technological Issues in Technology 897 
Transfer. A Special Report of IPCC Working Group III, 349-372. 898 

Kleinosky, L. R., Yarnal, B., & Fisher, A. (2007). Vulnerability of Hampton Roads, Virginia to storm-899 
surge flooding and sea-level rise. Natural Hazards, 40, 43-70. 900 

Kick, E. L., Fraser, J. C., Fulkerson, G. M., McKinney, L. A., & De Vries, D. H. (2011). Repetitive 901 
flood victims and acceptance of FEMA mitigation offers: an analysis with community–902 
system policy implications. Disasters, 35(3), 510-539. 903 

King, D., Bird, D., Haynes, K., Boon, H., Cottrell, A., Millar, J., ... & Thomas, M. (2014). Voluntary 904 
relocation as an adaptation strategy to extreme weather events. International Journal of 905 
Disaster Risk Reduction, 8, 83-90. 906 

Kirschenbaum, A. (1996). Residential ambiguity and relocation decisions: Population and areas 907 
at risk. International Journal of Mass Emergencies & Disasters, 14(1), 79-96. 908 

Kline, P., & Moretti, E. (2014). People, places, and public policy: Some simple welfare economics 909 
of local economic development programs. Annu. Rev. Econ., 6(1), 629-662. 910 

Li, M., Zhang, F., Barnes, S., & Wang, X. (2020). Assessing storm surge impacts on coastal 911 
inundation due to climate change: case studies of Baltimore and Dorchester County in 912 
Maryland. Natural Hazards, 103, 2561-2588. 913 

Lincke, D., & Hinkel, J. (2021). Coastal migration due to 21st century sea‐level rise. Earth's 914 
Future, 9(5), e2020EF001965. 915 

Marsooli, R., Lin, N., Emanuel, K., & Feng, K. (2019). Climate change exacerbates hurricane flood 916 
hazards along US Atlantic and Gulf Coasts in spatially varying patterns. Nature 917 
Communications, 10(1), 3785. 918 

McLeod, G., Allen, T., Steinhilber, E., Hutt, S., Solano, M., & Burdick, K. (2020). Future sea level 919 
and recurrent flooding risk for coastal Virginia. Commonwealth Center for Recurrent 920 
Flooding Resiliency (CCRFR), Norfolk, Virginia. 921 

MD Department of Commerce (2019). Brief Economic Facts: Talbot County, Maryland. Retrieved 922 
from https://talbotworks.org/wp-content/uploads/2019/08/TalbotBef.pdf (Accessed March 923 
27, 2023). 924 

Maryland Department of Planning (2020). Property Map Products. 925 
https://planning.maryland.gov/Pages/OurProducts/PropertyMapProducts/MDPropertyVie926 
wProducts.aspx (April 10, 20202). 927 

Mensah, H., & Ahadzie, D. K. (2020). Causes, impacts and coping strategies of floods in Ghana: 928 
A systematic review. SN Applied Sciences, 2, 1-13. 929 

https://www.hrgeo.org/


21 
 

Mitchell, M., Hershner, C., Herman, J., Schatt, D. E., Eggington, E., & Center for Coastal 930 
Resources Management, Virginia Institute of Marine Science. (2013) Recurrent flooding 931 
study for Tidewater Virginia. 932 

Moore, J., & Acker, L. (2018). Recurrent flooding, sea level rise, and the relocation of at-risk 933 
communities: Case studies from the commonwealth of Virginia. Virginia Coastal Policy 934 
Center, 26. Virginia Institute of Marine Science, William & Mary. Williamsburg, VA. 935 

Nature Conservancy, 2016. Maryland Coastal Resiliency Assessment. M.R. Canick, N. Carlozo 936 
and D. Foster. Bethesda, MD. 937 

Neumann, J. E., Emanuel, K., Ravela, S., Ludwig, L., Kirshen, P., Bosma, K., & Martinich, J. 938 
(2015). Joint effects of storm surge and sea-level rise on US Coasts: new economic 939 
estimates of impacts, adaptation, and benefits of mitigation policy. Climatic Change, 129, 940 
337-349. 941 

Olazabal, M., Ruiz de Gopegui, M., Tompkins, E. L., Venner, K., & Smith, R. (2019). A cross-942 
scale worldwide analysis of coastal adaptation planning. Environmental Research 943 
Letters, 14(12), 124056. 944 

O'Donnell, T. (2022). Managed retreat and planned retreat: a systematic literature review. 945 
Philosophical Transactions of the Royal Society B, 377(1854), 20210129. 946 

Perry, R. W., & Lindell, M. K. (1997). Principles for managing community relocation as a hazard 947 
mitigation measure. Journal of Contingencies and Crisis Management, 5(1), 49-59. 948 

Peterson, K., Apadula, E., Salvesen, D., Hino, M., Kihslinger, R., & BenDor, T. K. (2020). A review 949 
of funding mechanisms for US floodplain buyouts. Sustainability, 12(23), 10112. 950 

Praharaj, S., Chen, T. D., Zahura, F. T., Behl, M., & Goodall, J. L. (2021). Estimating impacts of 951 
recurring flooding on roadway networks: a Norfolk, Virginia case study. Natural Hazards, 952 
107, 2363-2387. 953 

Raikes, J., Henstra, D., & Thistlethwaite, J. (2023). Managed retreat from high-risk flood areas: 954 
exploring public attitudes and expectations about property buyouts. Environmental 955 
Hazards, 22(2), 136-151. 956 

Rezaie, A. M., Ferreira, C. M., Walls, M., & Chu, Z. (2021). Quantifying the impacts of storm surge, 957 
sea level rise, and potential reduction and changes in wetlands in coastal areas of the 958 
Chesapeake Bay Region. Natural Hazards Review, 22(4), 04021044. 959 

Rhubart, D., & Sun, Y. (2021). The social correlates of flood risk: variation along the US rural–960 
urban continuum. Population and Environment, 43, 232-256. 961 

Roback, J. (1982). Wages, rents, and the quality of life. Journal of Political Economy, 90(6), 1257-962 
1278. 963 

Robinson, C. S., Davidson, R. A., Trainor, J. E., Kruse, J. L., & Nozick, L. K. (2018). Homeowner 964 
acceptance of voluntary property acquisition offers. International Journal of Disaster Risk 965 
Reduction, 31, 234-242. 966 

Sallenger, A., Doran, K. & Howd, P. (2012). Hotspot of accelerated sea-level rise on the Atlantic 967 
coast of North America. Nature Climatic Change 2, 884–888.  968 

Seebauer, S., & Winkler, C. (2020a). Should I stay or should I go? Factors in household decisions 969 
for or against relocation from a flood risk area. Global Environmental Change, 60, 102018. 970 

Seebauer, S., & Winkler, C. (2020b). Coping strategies and trajectories of life satisfaction among 971 
households in a voluntary planned program of relocation from a flood-risk area. Climatic 972 
Change, 162(4), 2219-2239. 973 

Seong, K., Losey, C., & Gu, D. (2022). Naturally resilient to natural hazards? Urban–rural 974 
disparities in hazard mitigation grant program assistance. Housing Policy Debate, 32(1), 975 
190-210. 976 

Sheldon, T. L., & Zhan, C. (2022). The impact of hurricanes and floods on domestic migration. 977 
Journal of Environmental Economics and Management, 115, 102726. 978 

Smit, B., & Wandel, J. (2006). Adaptation, adaptive capacity and vulnerability. Global 979 
environmental change, 16(3), 282-292. 980 



22 
 

Song J, & Peng B. (2017). Should We Leave? Attitudes towards Relocation in Response to Sea 981 
Level Rise. Water, 9(12): 941. 982 

Strauss, B., C. Tebaldi, S. Kulp, S. Cutter, C. Emrich, D. Rizza, and D. Yawitz (2014). Virginia 983 
and the Surging Sea: A vulnerability assessment with projections for sea level rise and 984 
coastal flood risk. Climate Central Research Report. pp 1-29. 985 

Teodoro, J. D., & Nairn, B. (2020). Understanding the knowledge and data landscape of climate 986 
change impacts and adaptation in the Chesapeake Bay Region: A systematic review. 987 
Climate, 8(4), 58. 988 

Wang, S., Liu, Y., Feng, Y., & Lei, Z. (2021). To move or stay? A cellular automata model to 989 
predict urban growth in coastal regions amidst rising sea levels. International Journal of 990 
Digital Earth, 14(9), 1213-1235. 991 

Wong-Parodi, G., Fischhoff, B., & Strauss, B. (2017). Plans and prospects for coastal flooding in 992 
four communities affected by Sandy. Weather, climate, and society, 9(2), 183-200. 993 

 994 
 995 
STATEMENTS & DECLARATIONS 996 
 997 
Funding: This material is based upon work supported by the National Science Foundation under 998 
Grant No. 1920478. 999 
Conflict of interest: The authors declare that they have no known competing financial interests 1000 
or personal relationships that could have appeared to influence the work reported in this paper. 1001 
Data acquisition: The dataset collected and analyzed in this study is not publicly available due 1002 
IRB confidentiality agreement. 1003 


