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 Executive Summary 
 

 

PROJECT TITLE:  FLOOD MAPPING 

PROJECT ID:  CEEn_2018CPST_004 

PROJECT SPONSOR: INDRHI 

TEAM NAME:  The Flood Stoppers 

 

The main idea of this project is to ultimately generate damage curve outputs for areas and 

watersheds selected by Fidel Perez in the Dominican Republic that can give an idea of how 

expensive a varying flood might be in those areas. The steps for developing these curves include 

first, to explore the utility of the HAND procedures currently developed by Corey Krewson, 

second, to compile population density and infrastructure layers in the selected areas to assess 

impact in terms of human life and potential damage costs, and lastly, to explore the use of 

satellite imagery that can be used with model data to validate and also as a means of near-real 

time flood monitoring. This information could then be used to give to government officials in the 

Dominican Republic in helping them locate different areas they need to allocate resources and 

funding to developing and improving flood prevention infrastructure. Important milestones and 

their corresponding dates are as follows: 

• Basic App Functionality – Jan 25th 

• 100% App Completion – March 22nd 

• Final Presentation – March 11th   



 

Page 3 of 17 
 

Table of Contents 

 

 

Executive Summary.............................................................................................................................................. 2 

List of Figures ......................................................................................................................................................... 4 

Introduction ............................................................................................................................................................ 5 

Assumptions & Limitations ............................................................................................................................... 8 

Design, Analysis & Results ................................................................................................................................. 9 

Existing Application ........................................................................................................................................ 9 

Historical Floodplain Mapping Validation ........................................................................................... 10 

Depth-Damage Curves ................................................................................................................................. 11 

Lessons Learned ................................................................................................................................................. 14 

Conclusions .......................................................................................................................................................... 15 

Recommendations ............................................................................................................................................. 16 

Appendix A ........................................................................................................................................................... 17 

 
 

 

 

 

 

 

 

  



 

Page 4 of 17 
 

List of Figures 

 
Figure 1 Existing Flood Extent Application Regional View .................................................................. 9 
Figure 2 Existing Flood Extent Application – Flood Extent ............................................................... 10 
Figure 3. MODIS Data from a Study of South Asia ................................................................................. 11 
Figure 4 Damage per square meter for South America - residential buildings. ........................ 12 
Figure 5 Damage per square meter for South America - commerce. ............................................. 12 
Figure 6 Damage per square meter for South America - industry. ................................................. 13 
Figure 7 Damage per square meter for South America - transport. ............................................... 13 

 

 

 

 

 

 

 

  



 

Page 5 of 17 
 

 

Introduction 
 

The main purpose of this project is to explore and monitor flooding in certain regions of 

the Dominican Republic in order to provide tools to raise awareness of the socioeconomic impact 

that the floods have in the country. This project will explore the utility of the HAND procedures 

currently in development and will help compile population density and infrastructure layers to 

assess the impact and damages costs. Moreover, the project will explore the use of satellite 

imagery together with model data to validate and monitor real-time floods. 

To accomplish the goal mentioned, the team will develop an app which will facilitate and 

enable the tracking of floods data. Additionally, the group will provide progress reports and a 

PowerPoint presentation to present the results. Main accomplishments up to this point include 

meeting with a representative from the project sponsor, defining the scope of work, and this 

report. Some of the main milestones of the next semester include the trip to the Dominican 

Republic on January 25th and submission of the final report and presentation on April 11th. 
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Schedule 
 

Our schedule is a bit unorganized at the 30% mark in our project. The reason for this 
is that we are uncertain what will need to be done after we go to the Dominican Republic. 
Once we are able to visit the people of the Dominican Republic and get a better Idea of what 
we want from our web application, we feel that we will better be able to make a detailed plan 
to create a tool that will benefit them. 
 

Week Milestones 

10/08/18-10/12/18 ● Submit our statement of work. 
● Meet with Corey Krewson and discuss his current progress with the 

app, as well as how we might be able to build on it to include the 

impacts of flooding in the Dominican Republic. 
● Start to build a specification manual of what we want to have to app 

accomplish, and how we are going to do that. 
10/15/18-10/19/18 ● Submit our regular status report 2. 

● Research more specific details on the open source software and data 

we will need to build our application. 
● Wade and Dan: Research server we can use to store the data that 

we are provided. 
● Jared and Seth: Research open source GIS software that we can 

use to do spatial analysis. 
● Meet to discuss progress on 10/15 at 2pm. 

10/22/18-10/26/18 ● Submit our regular status report 3. 
● Continue to research more into open source software and how we 

can implement it into our app. 
● Meet to discuss progress on 10/22 at 2pm. 

10/29/18-11/02/18 ● Finish spec and start to run testing on what we have found. 
● Submit our regular status report 4. 

11/05/18-11/09/18 ● Meet with sponsor? 
● Submit our regular status report 5. 

11/12/18-11/16/18 ● Continue to build a working model of our GIS model that we will 

use to perform analysis. 
● Submit our regular status report 6. 

11/19/18-11/23/18 ● Continue to build a working model of our GIS model that we will 

use to perform analysis. 
● Submit our regular status report 7. 

11/26/18-11/30/18 ● Continue to build a working model of our GIS model that we will 

use to perform analysis. 
● Submit our regular status report 8. 

12/03/18-12/07/18 ● Continue to build a working model of our GIS model that we will 

use to perform analysis. 
12/10/18-12/14/18 ● Submit our 30% completion report. 

12/31/18-01/04/19 ● Christmas Break 
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01/07/19-01/11/19 ● Gather and Organize all of our Data, meet with professors to verify 

that our plans are valid. 
● Set up local development environments for Corey’s app. 

01/14/19-01/18/19 ● Start working on the basis of our app potentially work on some 

functionality that we can demonstrate in the DR (If time). 
● Make a presentation for the DR? 

01/21/19-01/25/19 ● Go to the Dominican Republic. 

01/28/19-02/01/19 ● Work on App 
o Start adding our flood damage curves to the app with 

visuals. 

● Start adding MODIS data to an archive to view flood extent for past 

floods. 

02/04/19-02/08/19 ● Work on App 
o Continue with adding flood damage curves and linking them 

with forecasts 

● Continue archiving MODIS data for validation of our flood extent 

maps historically. 

02/11/19-03/15/19 ● To be determined based on our circumstances and what we are 

struggling with. 
03/18/19-03/22/19 ● 100% App Completion 

03/25/19-03/29/19 ● Debug app and test user interface. 

04/01/19-04/05/19 ● Prepare for Final Presentation 

04/08/19-04/12/19 ● Final Presentation 
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Assumptions & Limitations 
 

Many of the assumptions and limitations for this project revolve around the distance gap 

between Utah and the Dominican Republic. It is being assumed that anything generated from 

ArcGIS, satellite imagery, population densities shapefiles, elevation data, locations of buildings, 

and any other information regarding the Dominican Republic is accurate and appropriate for the 

scope of this project. 

  

The damage curve selected to pattern the damage curves for areas in the Dominican 

Republic is the damage curve already existing for South Africa. It is being assumed that real time 

damage curves for the Dominican Republic would match that of one generated in South Africa. 

  

A limitation of this project’s scope is limited information and resources. Generating a 

damage curve specific to the Dominican Republic requires extensive input from multiple teams of 

government employees who have access to all sorts of real-time, ever changing data such as 

population density, location and cost of buildings, cost of reconstruction, specific zoning densities 

(i.e. agricultural, commercial, subdivision), and actual environment parameters. 
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Design, Analysis & Results 

 This section contains a summary of the design, analysis, and results that have been 
completed up to this point in the project. Specifically, this section covers the current state 
of the web application, our efforts to collect satellite imagery, and our research into depth-
damage curves. 

Existing Application 

The design of our web application will be built off of the existing Flood Extent application 

as built by Corey Krewson. The current state of this application is shown below in Figures 1 and 

2. The application shows a time series of forecasted flood extent maps for every stream reach in 

the Dominican Republic.  

 

 
Figure 1 Existing Flood Extent Application Regional View 
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Figure 2 Existing Flood Extent Application – Flood Extent 

We will be adding functionality to this application to show the economic impact of floods 

based on the extent of the flooding and the appropriate flood-damage curve for the area.  

 

Historical Floodplain Mapping Validation 

To begin the process of validating our HAND floodplain extent maps, we plan on 
gathering MODIS time series data to observe satellite floodplain data and compare it to our 
DEM generated HAND flood map. MODIS data has been used in other studies to observe 
floodplain extent. We currently have an archive of historical floods in the Dominican 
Republic provided by the Dartmouth Flood Observatory, and we plan to gather MODIS time 
series data that corresponds to the floods that they have archived. If we have enough time 
next semester, we also hope to be able to start to do a basic analysis of how well our HAND 
technique performs historically based on the ECMWF model routed with RAPID. 
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Figure 3. MODIS Data from a Study of South Asia 

 

Depth-Damage Curves 

In order to estimate the damage caused by the floods, it will be added to the application depth-

damage curves to measure the damage. Depth-damage curves denotes the flood damage that would 

occur at specific water depths per asset or per land-use class. In order to create such a curve for 

the Dominican Republic, much information, which is out of the scope for this project, would be 

required.  

 

Therefore, in order to estimate the damage, it will be used depth-damage curves created by The 

Joint Research Centre (JRC) for countries with similar climate characteristics as the Dominican 

Republic. The JRC is the European Commission's science and knowledge service which employs 

scientists to carry out research in order to provide independent scientific advice and support to EU 

policy. It is expected that by using a different country curve it will be possible to obtain a general 

idea of the monetary cost of flood damages. 
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The curves chosen for application in this project are those defined by the JRC for the countries 

of Brazil and St-Maarten which were considered the parameters to create the curve for South and 

Central America. 

 

 
Figure 4 Damage per square meter for South America - residential buildings. 

 

           
Figure 5 Damage per square meter for South America - commerce. 
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Figure 6 Damage per square meter for South America - industry. 

 

 
Figure 7 Damage per square meter for South America - transport. 
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Lessons Learned 
 

This semester our group was able to gain valuable knowledge from our experiences in 
CE EN 471A. We were able to hear from a variety of speakers and learn more about how to 
succeed in Civil Engineering. We were able to learn more about the process of generating 
flood maps using the HAND methodology. We were able to learn about a software package 
called HAZUS and its usefulness in approximating the cost of natural disasters in the United 
States. We learned about the Dartmouth Flood Observatory and the archive of historical 
floods that they have compiled. We learned about MODIS time series data and its use in 
looking at the surface water in historical floods. 

All these lessons have helped us to become more prepared as we go into the next 
semester to complete our capstone project. We feel confident that we will be able to 
overcome challenges and achieve the goals that we have set.  
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Conclusions 
 

At this point in the project, we have concluded that the creation of a flood-damage curve 

for every region in the Dominican Republic is infeasible in the terms of our project. We came to 

this conclusion by meeting with the project sponsor and researching flood-damage curve creation 

methods. The data required for the creation of an accurate flood-damage curve is extensive, and 

the computational techniques required are beyond the time allotted for this project. We have 

concluded that the use of a damage-curve from a similar country will be a more appropriate 

approach to the development of our web-application.  

 

Throughout the remainder of the project, we will be looking to make conclusions 

regarding the most effective flood-damage curve for use in specified areas of the Dominican 

Republic. We will also look to make conclusions regarding the validity of the flood extent maps 

produced through the HAND procedure. 
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Recommendations 
 

 

In order to obtain more accurate and reliable data of flood impact in the DR, it would be 

required the development of a depth damage curve specific to the country. Our recommendation 

is to encourage the agencies at the DR to develop a Depth-Damage curve for the country in order 

to improve the accuracy of the application developed in this project. 
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