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1.0 Introduction 

Flooding impacts millions of people around the world every year, fact that was 

reaffirmed in February, 2017, when nearly 200,000 residents of Northern California were 

evacuated from the Lake Oroville Dam area during extreme precipitation (Chokshi and 

McPhate 2017).  Whether caused by pluvial events, glacial outbursts, cloudburst events, 

flash floods, or landslides, flooding can damage infrastructure, reduce agricultural yield, 

and result in loss of human life.  The trend of increasing financial damages is due, in part, 

to urbanization: more than half of the world’s population currently resides in cities, a 

number than is projected to reach 75% by 2050 (Sanchez-Rodriquez et al 2007). One 

fifth of urban populations are estimated to reside in floodplains, a concern as the 

development of urban areas create increased runoff and lead to larger flood peaks 

(Sanchez-Rodriquez et al 2007, Genovese 2006). In the United States, flooding impacts 

more people and causes more damage than any other natural disaster. The cost of flood-

induced damages in the United States has doubled in the last century, from $3 billion 

annually in the early twentieth century to an estimated $6 billion annually today 

(Changnon et. al. 2000). 

Historically, mitigation of flood losses has been approached through a focus on 

risk abatement. In focusing on risk abatement, flood mitigation measures reduce both the 

probability and the impact of flooding (Kundzewicz and Matczak 2012). For example, 

dams modify flood characteristics by delaying and reducing flood peaks. In addition, 

dams can provide hydropower, recreational opportunities, and improved water supply 

(APFM 2012). The tradeoff, however, is that because they alter local hydrology, dams 

affect the environment by modifying riparian areas, altering landscapes, decreasing water 

quality, impacting fish migration, and eliminating ecosystem functions provided by 

natural flooding (APRM 2012, Gleick et al 2006). Additionally, dams and other structural 

flood control measures are associated with increasingly high economic costs due to the 

size of the infrastructure. In the United States, the average age of dams is 56 years old 

(ASCE 2017). The estimated cost to rehabilitate and address these aging dams is $64 

billion, while addressing the 30,000 miles of documented levees would cost an additional 

$80 billion (ASCE 2017). Another consideration associated with structural mitigation 

measures is the creation of dependency on the structure itself, leading to a false sense of 
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security (Kundzewicz and Matczak 2012).  Due to people considering the structural 

mitigation fail-proof, there is continued development in flood prone areas which leads to 

increased losses should failure occur (Kundzewicz and Matczak 2012). 

Alternative flood mitigation approaches focus on creating resiliency by 

minimizing economic and social losses through reducing exposure to flooding 

(Kundzewicz and Matczak 2012).  These non-structural mitigation measures target 

system resiliency through improving public awareness (APFM 2012). For example, the 

Community Rating System (CRS), established by the United States Federal Emergency 

Management Agency, decreases flood insurance premium costs for individuals by having 

communities target specific areas to maximize resiliency (National Flood Insurance 

2016). Community inputs include disseminating flood risk information, mapping and 

regulating flood-prone areas, reducing flood losses, and maximizing public mindfulness 

to flood warnings (National Flood Insurance 2016). In all areas, the CRS, like other non-

structural approaches, is aimed at minimizing flood exposure rather than modifying flood 

characteristics. In addition to minimizing social losses, non-structural mitigation 

approaches improve economic resilience through minimizing losses (APFM 

2012).  Through maximizing social input, and thus minimizing economic losses, these 

mitigation measures are often considered in terms of promoting flood resiliency and the 

ability to adapt the environments where flooding might be more prominent. 

Because non-structural measures rely on public participation and awareness, 

understanding what drives public preferences for flood mitigation is essential to flood 

hazard planning. People’s knowledge of and preferences for flood mitigation measures 

are influenced by numerous factors. Case studies have suggested that previous exposure 

to floods correlates to increased awareness of the risks associated with mitigation 

measures (De Marchi and Scolobig 2012, Carroll et al 2010). Demographics, including 

socioeconomic and health status, affect priorities and considerations when discussing 

flood risk (Rufat 2015). Despite flood risk analysis, however, there is a lack of research 

directly linking public preferences for flood mitigation measures to the factors that drive 

those preferences. What factors influence public preferences for different flood 

mitigation measures? For example, does prioritization of a mitigation measure correlate 
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to considering the economic, social, or environmental cost, or risk of failure more 

important? 

Broadly, this study investigates the tradeoffs between flood mitigation measures 

and the factors that influence public preferences. The study tasks involved three parts. 

First, the study attempted to characterize the tradeoffs between a comparably sized dam, 

early warning system, and floodplain reconnection. Secondly, the study gathered public 

preferences for flood mitigation measures. Lastly, the study identified the factors the 

public prioritizes when considering flood mitigation measures. The study is guided by 

two hypotheses. Firstly, we expected that support for flood mitigation measures would 

vary based upon the demographics the study considers within the study population. 

Secondly, we expected that flood mitigation measure preferences would differ based 

upon the factors people prioritize. 

2.0 Methods 

2.1 Study Area 

The Cowlitz River was selected as the case study basin due to a history of flood 

losses and access to USGS stream gauge data with a period of record that began prior to 

structural obstructions along the river. The Cowlitz River is in southwestern Washington, 

meandering 241 kilometers through Lewis and Cowlitz counties before converging with 

the Columbia River at Longview, Washington. The river passes through agricultural 

lands and small communities with populations ranging from 350 to 55,000 residents 

(United States Census Bureau 2015). The basin has a northwestern maritime temperature 

regime with precipitation occurring predominantly in October-March, with mean annual 

rainfall of 114 centimeters (LCFRB 2004).  Historically, before the mid-1900s when 

flood control measures were established along the river, annual floods were the norm 

(Wilma 2005). The Lower Cowlitz Watershed encompasses an area of 1139 square 

kilometers. Mayfield Dam, a 162,000kW dam constructed in 1963 that created the 911 

hectare Mayfield Lake, is one of three hydropower dams on the river (Tacoma Power 

Utility 2015). The model area extended from Mayfield Dam to the convergence of the 

Cowlitz with the Columbia River. 
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2.2  Flood modeling and loss analysis 

2.2.1    Flood elevations 

The Log-Pearson type III distribution (USACE 1993) was used to model the 

distribution of discharge downstream (USGS gauge 14238000) of Mayfield Dam for the 

years 1911 to 1962 (Figure 1). This demonstrated the historic non-modified flood levels.   

 

Figure 1 Return frequencies for USGS gauge 14238000, downstream of Mayfield Dam 

on the Cowlitz River, with data ranging from 1911-1962 (the year before dam 

construction) 

Flood elevations and losses were calculated using Hazus-MH version 3.0 (FEMA 

2015). With discharge values and digital elevation models (DEMs), the model uses a 

flowline denoted by the user to define a flood level via Manning’s n (Muthukumar 2005). 

This analysis is conducted every 305 meters along the flowline.  The flood surface is 

interpolated between the values. Hazus used discharge and digital elevation models 

(DEMs) to calculate the extent of the 100-year floodplain and flood depth (Figure 2). 
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Figure 2 The 100-year floodplain downstream of Mayfield Dam on the Cowlitz River 

 

2.2.1 Loss calculations 

A dam, early warning system (EWS), and floodplain reconnection were compared 

by assuming the mitigation measures were applied over the same size floodplain. When 

considering literature values, systems of similar size and magnitude to the study area 

were used whenever possible. The parameters of economic, social, and environmental 

costs, and risk of failure were considered to determine the impact of the three flood 

mitigation measures. 

The economic comparison between a dam, EWS, and floodplain reconnection 

incorporated model and literature values. Dam capital and annual costs were based on 

Mayfield Dam construction and operation and maintenance costs (Tacoma Power 

2015).  EWS capital and annual costs were based upon previously implemented systems 

of comparable size (Keating, Pettit, and Waas 2015). Floodplain capital costs considered 

the acreage per land use type within the floodplain and was determined using the land use 

types within the floodplain. Multiplying this acreage by the average cost per acre based 

on land type resulted in an estimate of the purchasing cost of the land. The capital 

investment did not consider the removal of infrastructure within the floodplain area due 

to limited availability of data on the cost of infrastructure relocation. 

/
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Social impacts of the mitigation measures considered the number of lives lost and 

the number of people resettled due to construction. The social impact of dam construction 

involved reviewing literature in the form of newspaper articles related to the construction 

of Mayfield Dam to estimate the number of people resettled (Schwarts 2015). An average 

population growth rate for Washington State was then applied to this value to estimate a 

modern population size (US Census Bureau (b) 2015). It was assumed that the dam and 

reservoir would eliminate overbank flooding during the 100-year event, thus no lives 

would be lost due to flooding for this design discharge. The social impact of an EWB was 

estimated using 2015 census data and the 100-year flood event inundation map to 

determine the total number of people, termed the population at risk (PAR), living in the 

floodplain. We then applied an empirical equation for loss of life with the assumption 

that an early warning system provides greater than 1.5 hours of warning time (Graham 

1999): 

loss of life=0.0002*PAR  (EQ. 1) 

For evaluating the impact of floodplain reconnection, it was assumed that everyone living 

in the floodplain would need to be relocated such that, should flooding occur, the 

floodplain would be vacant and thus no lives would be lost. 

Environmental benefits were assessed qualitatively to characterize the effects of 

the mitigation practices on water elevations, water quality, habitat access and quality, and 

sediment dynamics. The environmental impacts of dams were gathered from case studies 

in the Columbia River basin and broader investigation on the impacts of dams on 

associated ecosystems (Federal Energy Regulation Commission 2004; Northwest Power 

and Conservation Council 2005). Floodplain environmental impacts were based on a 

review of literature regarding the benefits of floodplain programs (Fischenich and 

Morrow 2000, River Partners 2015). 

Risk of failure considered probability of failure and consequences should failure 

occur, which included economic and social costs. Probability of dam failure was based on 

failure rates of similarly sized dams (Brown and Graham 1988). Economic impacts 

considered only reconstruction of the dam assuming catastrophic failure. Social impacts 

due to dam failure were assumed to be a potential of 100% loss of life (Graham 1999). 

Failure of an EWS was defined as any technological failure or communication failure that 
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would result in at-risk populations being unaware of a flood event. Due to EWSs being 

network based and thus having numerous nodes by which it can fail, the probability of 

failure was considered to an incalculable value. The economic impact of EWS failure 

considered the financial cost to replace the entire system. Social losses for risk of failure 

associated with dams and EWSs assumed everyone susceptible to flooding was at risk of 

losing their life. There was assumed to be no risk of failure associated with floodplain 

reconnection. 

 

2.3 Public preference and priorities survey 

The information concerning the mitigation measures synthesized into case studies. 

An online survey (Appendix B) used multiple choice, ranking, and short answer 

questions to gather information about the public’s prioritization of flood mitigation 

measures based upon the case studies. The survey was distributed to college list-serves, 

in classes, and to university students and professors at a land grant university and to 

professional audiences both domestic and internationally predominantly within the fields 

of engineering and medicine. 

Participants ranked the case studies in terms of personal support for the measures. 

Participants were asked to rank mitigation measure impacts (economic, social, and 

environmental impact, and risk of failure). The survey asked what measure people would 

choose if they were to minimize the impacts associated with risk of failure. Qualitative 

questions asked whether there were additional factors that people considered when 

comparing the mitigation measures. Participants provided basic demographic information 

in five areas, including previous experience with floods, nationality, age, occupation, and 

education. 

Participant’s demographic information and their preferred mitigation measure 

were compared to determine whether there were differences between categories within 

demographics (Figure 3).  Chi-square tests were used to determine whether the 

distribution of preference choices differed between the categories for each demographic. 

Further, the survey compared considerations among preferred mitigation type.  Chi-

square tests determined whether the distribution of considerations differed between the 

preferred mitigation type. 
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Qualitative survey data were analyzed by considering which flood mitigation 

measure was preferred and what comments, if any, were made by each respondent. 

Answers were sorted based upon participant’s preferred mitigation measure. Trends were 

identified by placing the comments into one of six thematic categories: environmental, 

economic, safety, social, scalability, and other considerations. This assisted in 

determining whether opinions were isolated or prevalent in numerous responses both 

within a flood mitigation measure and between the measures. (Patton, 2001; Miles, 1994; 

Auerach and Silverstein, 2003) 

3.0 Results 

3.1 Tradeoffs of Mitigation Measures 

The economic, social, and environmental costs, along with the risk of failure, 

were compared to determine the tradeoffs between mitigation measures (Table 1).  

 

Table 1 Tradeoffs between flood mitigation measures on the Cowlitz River. 

Impacts were assessed for the 100-year flood in order to normalize the 

impacts.  

 Impact Dam Early 

Warning 

System 

Floodplain 

Reconnection 

Economic Capital $44,500,000  $50,000  $75,000,000  

Annual Income $17,000,000  $45,000  0 

O & M $7,000,000  

Social  Lives Saved [Due 

to mitigation 

measure] 

100% 99.98% NA 

People Relocated 

[Due to 

construction] 

1,000 0 8,000 

Environmental  Water Table 

Elevation 

Decrease 0 Increase 

Water Quality Negative 0 Positive 

Habitat Negative 0 Positive 

Erosion mitigation Negative 0 Positive 

Risk of Failure Probability [of 

failure] 

1 in 200,000 Unknown 0 
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Economic Cost [if 

failure occurs] 

$44,500,000  $50,000  NA 

Loss of life [if 

failure occurs] 

Up to 100% Up to 100% NA 

 

A dam provided net economic gains, though this required a high capital 

investment, and no lives lost due to eliminating flooding (Figure 6). The tradeoffs 

associated with a dam were that required relocation was required, the system had 

negative environmental impacts, and there was a residual risk of failure. An early 

warning system required a low capital investment and low annual costs in addition to 

eliminating the need for relocation and resulting in no environmental damage. An EWS 

did not save all lives and had an associated risk of failure. Floodplain reconnection 

required no annual costs, saved all lives from flooding, had a positive environmental 

benefit, and had no risk of failure. The benefits came at the cost of a high capital 

investment and requiring relocation.  

 

Figure 3  Dams, Early Warning Systems, and Floodplain Reconnection offer a series of 

tradeoffs associated with their benefits and costs.  
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3.2  Public preferences for mitigation measures 

A total of 119 study participants completed the survey. Survey participants were 

multinational but predominantly from the United States, had at least some college 

education, and varied in age from 19 to 80. The most represented demographics were 

college students, medical professionals, engineers, and professionals who had at least 

some involvement with environmental issues through their work or studies. 

In considering the demographics, we found no evidence of statistically significant 

differences in the distribution of preferences among education, age, nationality, and 

occupation (a > 0.10, Figure 3). We found suggestive evidence that the distribution of 

preferences varied among groups with prior flood experience (C2 6 = 11.8, p = 0.066, 

Figure 3). Considering prior experience, people with both personal and work-related 

flood experience never prioritized dams relative to other mitigation measures. Further, 

people with no experience with floods were less likely to prioritize floodplains. 

 

Figure 4 Preferences for flood mitigation measures compared to demographics  

 

     In considering the ranking of the four factors the study considered (economic, 

social, and environmental costs, and risk of failure), there was a statistically significant 
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difference in the distribution of prioritized factors among the mitigation measures. (C2 6 = 

43.25, p <0.01, Figure 4). Participants who preferred floodplain mitigation were more 

likely to prioritize the environment, while participants who preferred an EWS were more 

likely to prioritize social costs. 

 

Figure 5 Distribution of primary priorities among preferred mitigation type  

 

3.3 Considerations influencing mitigation preferences 

     The survey data suggested that people have different perceptions of mitigation 

measures based upon their risk of failure. In minimizing risk of failure, 17% of 

respondents considered dams the best approach and 7% considered EWSs the best 

approach (Figure 5), despite both having a potential risk of failure corresponding risk of 

failure (Table 1). The remaining 76% of respondents chose floodplains, which have no 

risk of failure. 
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Figure 6 Survey responses to the question ‘Based on the case studies, which mitigation 

measure would you choose if you were to minimize the parameter of risk’.  

 

Qualitative survey results mentioned additional factors, including system 

flexibility and long-terms impacts, that influenced perceptions of mitigation measures. A 

70-year-old retired supporter of dams outlined that “early warning systems seem a good 

way to prevent loss of life, but they do not alleviate the catastrophic social and economic 

consequences of a flood. A dam is more effective in preventing such a disaster. Buying 

up intensely developed floodplain properties could cost as much as a dam with more 

negative social impacts.” A 30-year-old engineering student preferring floodplains 

considered the “lifetime of whatever system is in place. Systems, especially natural ones, 

are in a constant state of flux. Developing a system that is not overly rigid is important.” 

Additional factors discussed included local history, mobility of the population, and 

movies impacting perceptions. An American medical professional in support of EWSs 

suggested that “the bad reputation of the Corps of Engineers” contributed to the external 

influences that shaped preferences for/against certain flood practices. 

4.0 Discussion 

This study documented tradeoffs associated with flood mitigation measures that 

can impact preferences. Furthermore, the study investigated how public preferences for 

flood mitigation measures varies with demographics and priorities of the participants.   
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4.1 Priorities impact support for flood mitigation measures 

Survey results indicated that the flood mitigation measure people prioritize varied 

based upon the mitigation factors they prioritized, providing evidence that preferences 

were influenced by individual priorities. . For example, the 18% of survey participants 

who preferred dams considered the economics, social cost, and risk of failure primary 

factors in their decision-making process but did not prioritize environmental costs. 

Supporters of EWSs (30%) were more likely to consider the social cost, though the 

negligible environmental cost and minimal risk of failure were also considered. 

Floodplain reconnection supporters (52%) predominantly considered the environmental 

benefit to be the most important factor in the decision-making process. Understanding the 

prioritization of different factors is vital to creating flood resiliency. Flood resiliency on a 

community level is challenging due to the numerous stakeholders ranging from 

homeowners and managers to government agencies and businesses who prioritize 

different costs and benefits (Montgomery 2015). In considering these stakeholders, 

understanding the key factors that impact the decision-making process is vital to 

addressing social and economic challenges associated with flood mitigation. 

For example, for EWSs to be effective in mitigating flood losses, social support is 

required. EWSs depend upon a change in individual and community behavior to be 

effective (Jha et al. 2012). Effective EWSs combine pre-flood outreach and education of 

at-risk households with information about flooding and appropriate actions given a flood 

alert, at which point the people are encouraged to act to reduce the loss of life and 

property (Jha, Block, and Lamond 2012). In this type of situation, it is important that at-

risk individuals know, prior to a flood event, what actions should be taken when they 

receive a flood warning. Thus, understanding the observed relationship between EWSs 

and the prioritization of social impacts may warrant further research to investigate 

whether support, as indicated by this study, correlates to the willingness to effectively 

participate in an EWS. Understanding the public’s willingness to change behavior would 

assist in determining where an EWS is a viable flood mitigation option. 

Results also suggested that there is a discrepancy in comparing the actual to the 

perceived risk of flood mitigation measure failure. When asked which mitigation measure 

would minimize the risk of failure, 24% of survey participants chose dams or EWSs. Yet 
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both of these mitigation measures have a risk of failure, while floodplain reconnection 

does not. The lack of connecting mitigation measures to their associated risk of failure 

may relate to either a misunderstanding of floodplain reconnections or misconceptions 

related to risk. In addressing the latter, when considering flooding, Tobin (1995) 

proposed that the public is subject to the “levee effect.”. Because the probability of dam 

and EWS failure is low and unknown, respectively, the public often assumes the risk of 

flooding is non-existent (Kousky and Chabman 2015). This is, in part, why people 

continue to live behind levees: they do not associate living in an at-risk area as being 

high-risk (Bakker 2006). The underestimation of residual risk is seen throughout the 

literature, where people overestimate the probability of a good event from happening and 

downplay the probability of a bad outcome (Gilovich 1993). The general trend of people 

downplaying the risk of bad scenarios, such as flooding, may explain why respondents 

would support dams and early warning systems when minimizing risk of failure. 

 

4.2 Factors influence support for flood mitigation measures 

Additional factors discussed in the survey correlate with broader trends found in 

perceptions of natural disasters. Survey responses identified the reputation of the Army 

Corps of Engineers, mobility of the population, local history, and media representation as 

factors affecting  flood mitigation preferences. This finding is consistent with Ropeik’s 

(2002) study, which reported that trust, or lack thereof, in the agency providing 

information about a risk, in addition to media prevalence and personal experiences, can 

impact perceptions of natural disasters. The finding  that participants people with 

previous flood experience considered floods to be more of a threat than those without 

previous experience is also supported in the literature (McNulty and Rennick 2013). The 

parallel between support for mitigation measures and perceptions of natural disasters 

suggests that the same factors that affect flood risk awareness impact flood mitigation 

measure preferences. If this is the case, then considering perceptions of flood risk is 

likely to be an important component of increasing public awareness of floods. 
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4.3 Study limitations 

Three key simplifications were made in the comparison of the three flood 

mitigation measures. Economic costs associated with all of the mitigation measures 

considered all land within the floodplain, despite urban/suburban areas regularly being 

eliminated from floodplain reconnections analyses due to unrealistically high capital 

costs (River Partners 2015, Fischenich and Morrow 2000). Further, the cost of the 

removal of current infrastructure within the floodplain was not calculated, resulting in 

underestimating the capital investment associated with floodplain reconnection. With 

both dams and floodplains, indirect effects such as ecosystem benefits and secondary 

benefits associated with the measures were not considered. The maintenance costs of 

floodplain upkeep associated with high sediment load systems, such as the Cowlitz, were 

not considered. For all measures, economic calculations for the impact of mitigation 

measure failure only accounted for the cost of mitigation measures reconstruction but not 

losses to additional damaged infrastructure. 

Following survey distribution, an error was identified in the HAZUS-MH model 

used in the survey that led to an overestimation of floodplain size. Based upon this, 

capital costs in the survey were an overestimate for reconnecting the floodplain by $20 

million while the number of people relocated was overestimated by 120% percent. While 

the effect of this error is unknown on participants’ preferences, it is expected that the 

effect of reducing capital costs would have been to increase the already large support for 

floodplain reconnection. Because the relative magnitudes of the capital cost and 

relocation were similar, we expect that a similar distribution of survey responses would 

be found if we had used the more accurate floodplain size. 

Finally, since we did not have a probability-based sample, we cannot conclude 

that our results apply beyond our sampled respondents. To draw conclusions between the 

study population and the public, a more widely distributed survey based on a well-

defined sample frame is needed. Though 119 people responded to the survey, the number 

of effects evaluated was large enough that statistical tests, conducted on all survey 

questions, failed to always meet the suggested minimum value for some Chi-square tests. 

As such, some results for small samples could be attributed to chance instead of trends. 
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The sample size also inhibits knowing whether the responses are representative of the 

general public. 

5.0 Conclusion 

Comparing flood mitigation measures through modeling and an online survey 

allowed for analyses of the tradeoffs associated with each measure. The findings, listed 

below, provide insight into public preferences for flood mitigation, a valuable 

consideration in developing flood resilient communities. First, people prioritized different 

mitigation measures based upon the factors they prioritize. Secondly, survey respondents 

minimized the risk of failure associated with flood mitigation measures. Lastly, it 

appeared that individuals synthesized multiple considerations, including previous 

experience, media, and local history of flooding, when identifying perceptions of, and 

preferences for, flood risk and mitigation. 

The results establish a preliminary baseline for considering the public’s 

understanding of tradeoffs and highlight how factors prioritized by the public can impact 

their preferences for mitigation measures. The results are relevant to the ongoing 

discussion of the financial, environmental, and long-term sustainability of flood 

regulation measures.  The finding that respondents demonstrated misconceptions about 

the likelihood of failure for flood mitigation measures has implications for the 

effectiveness of flood mitigation measures that rely on public participate. The public 

must appropriately perceive floods as a risk in order for them to respond to flood 

warnings. 

The study findings highlight the need for further research. A more comprehensive 

analysis of tradeoffs includes quantification of  environmental gains and losses over the 

long term may impact change preferences for mitigation measures.  Future studies should 

also focus on ensuring a representative sample population is assessed. Finally, 

determining whether increased concern for the social impacts of flood mitigation 

measures correlates to an increased willingness to change behavior is an important factor 

in improving public involvement in flood prevention. 
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A. Supporting Graphics 

 

 
Figure A.1 Floodplain land use map 
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Table A.1  Calculating the total cost of buying the land in the 100-year floodplain 

based upon the average cost per acre based upon land use type  
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B. Survey 

1. Previous experience with floods (select all that apply): 

a. Personally experienced a flood 

b. Worked with modeling/assessing/preparing for floods 

c. None 

d. Other (please specify): 

2. Rank the following considerations when looking at flood prevention from most 

(1) to lease (4) important. 

a. Economic Impact (the cost of building, maintain, and operating 

infrastructure) 

b. Social Impact (the effect on people through relocation, change in lifestyle, 

and potential loss of life due to flooding) 

c. Environmental Impact (the environmental changes as a result of the flood 

mitigation measure) 

d. Risk of Failure (includes the likelihood of the mitigation measure filature 

and the economic and social impact should failure occur) 

3. The following three case studies are based upon calculated values in a river basin. 

Use the data provided and previous knowledge/experience to answer the 

questions. The case study information will be available for any questions relating 

to them.  

Additional background information: 

 *the mitigation measures effects 42,000 people 

 *The dam is also used for hydropower 

 *The main industry in the region is agriculture 

Explanation of case studies: 

 *Orange word/numbers indicate negative impacts/net losses 

 *Blue words/numbers indicate positive impacts/net gains  

4. Based on the case studies, if the listed parameter was your largest consideration, 

which flood prevention measure would you choose? 

a. Minimizing Cost  Dam/Early Warning System/Floodplain 

Reconnection 



Tradeoffs and Preferences Between Flood Mitigation Measures 26 

 

 

 

b. Minimizing Social Impact Dam/Early Warning System/Floodplain 

Reconnection 

c. Maximizing environmental conditions Dam/Early Warning 

System/Floodplain Reconnection 

d. Minimizing Risk of Failure Dam/Early Warning System/Floodplain 

Reconnection 

5. Rank the three flood prevention measures from most (1) to least (3) preferred.  

a. Floodplain Reconnection 

b. Early Warning System 

c. Dam 

6. You chose ___ [dependent on question #5 response] as your preferred method of 

flood prevention. How important were the listed parameters in your decision-

making? 5 stars=extremely important 0 stars=unimportant/irrelevant 

a. Economic impact 

b. Social Impact 

c. Environmental Impact 

d. Risk of Failure 

7. Are there any other factors that contribute to your perception of flood prevention 

practices? 

8. Country of origin 

a. China 

b. Ecuador 

c. India 

d. Nepal 

e. Netherlands 

f. United Kingdom 

g. United States 

h. Other: 

9. Age 

10. Occupation 

a. Agriculture sector 
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b. Banking/finance/economics 

c. Construction/manufacturing 

d. Educator 

e. Energy 

f. Environmental/natural resources management 

g. Medical/public health 

h. Water-resources management and engineering (supply, distribution, 

consulting, etc.) 

i. Student (please specific field of study) 

j. Other (please specify) 

11. Education 

a. Primary Education 

b. Secondary Education (student) 

c. Secondary Education (graduated) 

d. Tertiary (Graduate) Education 

e. Master’s or Equivalent 

f. Doctoral or Equivalent 

12. Additional comments? 

 

 





 

 

 

 

 

 

 

 

 


