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Summary 
Dr. Gilbert White, considered the father of floodplain management, created the Boulder Creek Flood 
Notebook as a research program aimed at emergency managers to report, in a timely fashion, the 
extent of loss of life, property damage, social disruption, and environmental destruction associated 
with historic flooding on Colorado’s Boulder Creek. Every year individuals use their smartphones to 
take thousands of digital photos of flooding whether it’s part of their job or because the flood 
directly impacts their community or property. These photos are often shared on Facebook, Flickr or 
in news stories, but just as often, these photos are subsequently lost once the next big flood event or 
news story comes along. 

The Community Flood Notebook prototype platform researched and developed by ASFPM’s Flood 
Science Center, would provide a standardized, comprehensive platform for storage and retrieval of 
flood event data by the public in partnership with local professional staff including floodplain and 
coastal managers, planners, and emergency managers. The Notebook would additionally allow 
communities to harness the crowdsourcing capabilities of mobile devices to engage the public in the 
flood documentation process, giving them ownership in the effort.  

Data can be collected before, during and after a flood and may include, but is not limited to 
geolocated photos, hydrographs, precipitation maps, river/tide gauges, videos and high water marks. 
Web services hosted by NOAA, USGS, FEMA and other federal and state agencies allow many of 
these datasets to be automatically integrated into web platforms like the Notebook. 

Communities would create a unique “Flood Event” for each flood that impacts their community. The 
proposed business model advocates that state programs, such as the State Floodplain Manager/NFIP 
Coordinator or State Hazard Mitigation Office, would host the Notebook platform for all the 
communities in their state, to ensure communities of any size have access. Over time, a collection of 
events would be archived, supporting the community’s institutional memory, hazard mitigation 
planning and flood risk communication efforts to name a few, all aimed at using information on past 
floods to reduce future flood losses. Local flood event documentation for larger regional, state or 
national flood events could be “rolled up” into a single named event, to help state and federal 
officials with recovery, mitigation and resilience planning. 
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Introduction 
Background 
Dr. Gilbert White (biography), 
considered the “father of floodplain 
management”, created the Boulder 
Creek Flood Notebook in 1994 as 
part of a research program aimed at 
emergency managers “to report, in 
a timely fashion, the extent of loss 
of life, property damage, social 
disruption, and environmental 
destruction associated with historic 
flooding on  Boulder Creek.” The 
Boulder Creek Flood Notebook was 
not fully implemented, but provided 
an ideal starting point and guidelines for the types of documentation communities should collect 
related to flood events. 

Beyond the Boulder Creek Flood Notebook, many other communities and states have documented 
flood events as well, using a variety of approaches that includes gathering attributes about property 
damage, capturing high water marks, collecting photos and videos and even developing journals or 
story maps. For example, South Carolina developed an interactive journal titled South Carolina 
Flooding 2015 (http://dnr.sc.gov/flood2015) to tell their story after 2015 historic floods. 

Similarly, New Mexico documented a historic flood event in 2013 through a collaboration with Silver 
Jackets members including the Albuquerque Corps of Engineers and National Weather Service 

Figure 1 – Boulder Creek Flood Notebook 
https://hazards.colorado.edu/archive/bcfn/ 

Figure 2 – New Mexico Flooding Story Map – 2013 
https://arcg.is/1qzz9n 

https://hazards.colorado.edu/gilbert-f-white/bio
http://dnr.sc.gov/flood2015


offices. The collaboration collected data, developed content and created an interactive story map 
titled Impacts of September 2013 Flooding in New Mexico. 

The National Weather Service (NWS), FEMA, and USGS all document or collect data on flood events 
in some capacity, sometimes through direct requests by a state or local entity. For example, the 
severe flooding in July of 2016 across northern Wisconsin prompted a cooperative study by USGS 
prepared in cooperation with Bad River Band of the Lake Superior Chippewa Tribe. The study was 
done to identify and survey HWMs and evaluate the magnitude of the flood, probability of 
occurrence, and extent of flood inundation (Accessed December 23, 2020: 
https://doi.org/10.3133/sir20175029). 

Another way that floods can be documented is through photographs and every year individuals use 
their smartphones and other mobile devices to take thousands of flood-related photos, whether it’s 
part of their job or just because the flood directly impacts their community or property. These 
photos are often shared as part of local news stories, on Facebook, Flickr or even on websites like 
FEMA’s Disaster Reporter, but just as often, these photos are subsequently lost once the next big 
flood event or story comes along. Additional issues with sites like Flickr or Facebook is the lack of 
standardized attributes or “tagging” meaning photos for the same flood event are not always easy to 
find or there’s incomplete or missing attributes such as photos location. The Flickr map shown below 
does have photo locations, but this example is not always the case. 

 
Overall, as the brief example above for Flickr highlights, most flood documentation efforts, whether 
captured by the public or professional staff from local, state or federal agencies, are not routinely 
standardized; they have limited guidelines to support basic documentation practices for local or state 
floodplain managers; and few offer long-term storage and easy access of the photos and 
documentations for use by floodplain managers or the public. 

Figure 3 - Flickr photo gallery with geolocated photos on the map 



Relevant Past Research & Development 
ASFPM’s Flood Science Center (FSC) has experience designing, developing and implementing web 
applications that integrate or standardize data collection, storage, and retrieval. ASFPM’s Library 
(https://library.floods.org/), an online digital library built on the Koha open source library platform, 
was originally designed and developed to support standardized cataloging and retrieval of project-
related publications and resources.  

The standardized approach to cataloging library resources allows these resources to be integrated 
into websites or within individual web pages, based on custom tags and attributes, which supports 
topic-based search and retrieval. For example, all publications, case studies and other resources 
related to ASFPM’s Elected Officials Guide (no.floods.org/ElectedOfficialsGuide) are cataloged as part 
of the larger ASFPM library, but through standardized attributes, only resources tagged as “Elected 
Officials Guide” will show up on the Guide’s webpages. 

FSC also developed a 
Flood Photo Viewer 
prototype as part of a 
past project focused on 
researching methods for 
collecting photos from 
the public that could be 
used to support the 
collection of high water 
marks after a flood.  

Communities, states, 
and federal agencies like 
FEMA and USGS often 
collect high water marks 
after a major flood, and 
photos are critical for 
this effort.  

FSC’s Flood Photo 
Viewer prototype 
allowed photos to be 
taken using a smartphone, digital camera, or mobile device; provided a way to upload the photo to a 
website and geolocate the photo if needed; allowed viewing and search of the photos through a 
map-based interface; and finally the photo database was integrated with USGS’s Short Term Network 
(STN) to support sharing of digital photos between ASFPM and USGS. The STN has since grown into 
a larger effort within USGS and now supports their Flood Event Viewer application, which is discussed 
in a later section of this report. 

The Flood Photo Viewer prototype did not receive further funding to support full implementation, 
but the research and experience provided several important outcomes. First, it highlighted the need 

Figure 4 – Flood Science Center's "Flood Photo Viewer" Prototype 

https://library.floods.org/
https://www.usgs.gov/mission-areas/water-resources/science/usgs-flood-event-viewer-providing-hurricane-and-flood-response?qt-science_center_objects=0#qt-science_center_objects


for a standardized, web-based approach to collecting, cataloging, and sharing flood photos. FSC staff 
presented on the Flood Photo Viewer at conferences and received feedback and interest from local 
floodplain managers on its potential uses. Second, the project helped identify potential state and 
federal partners, like USGS, that could be key stakeholders in providing and using photos in key 
functions related to their mission, such as post-flood studies and high water mark collection. Finally, 
the Flood Photo Viewer research and project provided the foundation for understanding the 
successes and challenges related to crowdsourced photos, ultimately leading to the concept and 
proposal to research how to efficiently and effectively document community flood events. 

Research and Development Approach 
Research Objective 
This project was undertaken by the Flood Science Center to research, recommend and develop a 
prototype that uses a standardized approach to document and share community flood event data. 
The current project and prototype are known as the Community Flood Notebook or the Notebook as 
it will be referenced throughout this report. A lean or agile research approach was taken to focus and 
prioritize the data to be included to support rapid development for more immediate use. A platform 
like the Notebook could include an endless amount of data and resources and over time new data 
and integration efforts will occur. 

The Notebook platform combines Gilbert White’s Boulder Creek Flood Notebook approach with the 
latest web technology and the crowdsourcing capabilities of smartphones and mobile devices that 
help engage the public in the documentation process. 

More specifically, the Notebook would provide a standardized, comprehensive platform for storage 
and retrieval of flood event data by the public in partnership with local professional staff, including 
floodplain and coastal managers, planners, and emergency managers. Data could be collected 
before, during and after a flood and may include, but is not limited to geolocated photos, 
hydrographs, precipitation maps, river/tide gauges, videos and high water marks. Another objective 
was to identify and prioritize critical data that should be included in the prototype based on 
exploration of existing data collection tools and sites discussed in a later section. 

It was anticipated as part of the project proposal that a well-designed, web-based platform could 
provide access to critical flood event data and information that communities need as input, but not 
limited to: 1) hazard mitigation plans, 2) flood risk communication efforts and 3) post-flood event 
response plans and 4) disaster funding grants, all aimed at reducing future flood losses while 
potentially reducing flood insurance premiums through FEMA’s CRS program.  

Further, the institutional memory for a community is critical as it relates to educating new property 
owners and providing a historical context to new floodplain managers, especially in communities 
with high staff turnover. 

Research Approach 
The following research questions drove the overall approach for this project: 

• What resources such as data and tools are already out there?  



• What data do existing resources and tools collect and preserve? 
• What constitutes good flood event documentation?  
• Is additional data collection/preservation needed? 
• Is there a gap that justifies the development of a new tool? 
• Who would use the new tool and why? 
• How would the new tool work? 

To answer the research questions, the project team used the following steps: 

1. Identify and review existing flood documentation tools and data 
2. Identify and document best practices, gaps and opportunities 
3. Prioritize data and resources to be collected, intended audience(s), anticipated uses and work 

flows 
4. Design standardized guidelines, features, functionality and data to be included 
5. Develop and pilot a prototype version of the Community Flood Notebook 
6. Document the research, development and testing process 

The following sections of this report provide the results of each step in order. 

Review of Existing Resources & Data 
The project team used a variety of methods to identify existing resources and data that support 
documenting flood events. In this report, we use the term “resource” to represent any website or 
application, tool, report or effort that supports collection and/or sharing of flood related data. The 
project team was aware of existing resources such as Gilbert White’s Boulder Creek Flood Notebook, 
FEMA’s Disaster Reporter and others. In some cases, the review of existing resources led to the 
discovery of others, and the project team simply did browser-based searches to discover sites like 
Esri’s Damage Assessment Dashboards and at least one National Weather Service website. 

Below is a list of the resources identified including a short description of each, along with the pros 
and cons as they relate to flood documentation efforts. We explored and reviewed many more 
resources not on the list below and we know there are likely many other tools available. As of the 
writing of this report, no other tool had significant differences or improvements over the tools listed 
here. 

University of Colorado: Gilbert White’s Boulder Creek Flood Notebook 
https://hazards.colorado.edu/archive/bcfn/ 

Brief Description: The purpose of the Boulder Creek Flood Notebook (BCFN) was to provide an 
agenda for field workers to collect data which will be included in the future publication of “The 
Boulder Creek Flood of (year): A Community Choice.” Following a major flood, the report would be 
distributed to emergency management agencies at the federal, state, and local levels as well as to 
other interested parties. 

Pros: The BCFN provided detailed instructions and data collection guidelines. It also highlights the 
need to document each and every flood event and ensure distribution to the public as well as local, 
state and federal stakeholders. 

https://hazards.colorado.edu/archive/bcfn/


Cons: The website is no longer functional and the detailed data collection effort required may go 
beyond the capacity in terms of time or staff resources and/or capabilities of many communities. 

National Weather Service:  2018 Father’s Day Flood - Houghton, MI 
https://www.weather.gov/mqt/fathersday2018weekendflooding 

Brief Description: The website provides a summary of the flood event along with a variety of data 
including ground photos, aerial photos (captured by the Michigan State Police), hydrographs, radar 
images, storm reports and more. 

Pros: This site helped identify critical data and resources that should be collected to help document 
a flood event. Additionally, the site indicates other key stakeholders, like the Michigan State Police, 
that should be considered for data collection efforts. 

Cons: It is unclear what NWS’ threshold is for storm size or impact as far as creating or collecting 
information for this event. It only appears that NWS staff can create the pages and add content. It is 
also unclear how long this site would remain available for use by the public or floodplain and 
emergency managers. 

US Geological Survey - Measuring 2016 flood in northern Wisconsin 
https://wim.usgs.gov/geonarrative/badriver2016flood/ 

Brief Description: This story map, produced by the U.S. Geological Survey, highlights how stream 
gauge data and high water marks (HWM) were collected by the USGS and Bad River Tribe and then 
used to produce flood inundation maps for the Bad River, Denomie Creek, and Bear Trap in northern 
Wisconsin. The detailed USGS Scientific Investigations Report 2017-5029 link: 
https://pubs.er.usgs.gov/publication/sir20175029 

Pros: The story map contains most the resources to be collected after a flood and made available for 
the public. The story map utilizes Esri web mapping platform to show locations of HWMs, gauges 
and other features and link these with photos. 

Cons: Creating story maps or building web maps needs Esri GIS software, online accounts and 
additional training. 

USGS Flood Event Viewer 
http://water.usgs.gov/floods/FEV/ 

Brief Description: The Flood Event Viewer (FEV) was created by USGS to provide public access to 
coordinated, short snippets (lengths) of coastal and riverine water-level and highwater mark records 
corresponding to major storms or other short-term events. The FEV also integrates with the USGS 
National Water Information System (NWIS) database (https://waterdata.usgs.gov/nwis) for display of 
time-series water data, which is different from the STN data. The FEV displays tide gages, rapid 
deployment gages, NOAA tides and currents stations, peak water level summaries, USGS coastal 
imagery and sensors specifically deployed for the event such as water level sensors, wave height 
sensors and meteorological sensors and their associated data. 

Pros: The USGS FEV integrates critical data from the Short Term Network (STN) and National Water 
Information System (NWIS) into a simple web map application and makes the GIS format data 

https://www.weather.gov/mqt/fathersday2018weekendflooding
https://wim.usgs.gov/geonarrative/badriver2016flood/
http://water.usgs.gov/floods/FEV/


available for download to the public. The FEV site provides instructions for application developers 
and general data seekers to access the web services data API to retrieve STN data by visiting the STN 
Web Services Documentation Page (https://stn.wim.usgs.gov/STNServices/Documentation/home) for 
more information, which includes full documentation of available endpoints and examples. There are 
several flood events going back to the early 1900’s that could help with historic knowledge of 
flooding for some areas of the country. 

Cons: The FEV only includes major flood events and any data included in the STN needs to be 
created or funded in partnership with USGS. It has not been research to understand what the 
standard or threshold is for a data to be included in the STN and thus added to the FEV. 

FEMA Disaster Reporter 
https://www.fema.gov/disaster-reporter  

Brief Description: The purpose of the FEMA Disaster Reporter is to crowdsource and share disaster-
related information for events occurring within the United States, allowing citizens, first responders, 
emergency managers, community response & recovery teams, and others to view and contribute 
information on a publicly accessible map. The Disaster Reporter is a feature in the FEMA App that 
allows users to take a photograph in a disaster area and submit it, along with a short text description. 
All approved disaster-related photos and text are posted. 

Pros: Phone app that allows the public or first responders, floodplain managers and more to upload 
photos with brief description. As part of overall FEMA app, flood warnings/alerts are also available. 

Cons: As of 11/16/2020 the public web mapping site to view photos and reports were not available, 
making it difficult to research potential integration or expansion of the app. The app does not collect 
other datasets beyond photos - e.g. gauge data, hydrographs. 

Wisconsin Emergency Management (WEM) - Ashland County Storm 
Images Story Map 
http://wem.maps.arcgis.com/apps/MapTour/index.html?appid=51208f63682e42b1a7d1c8c8c1512e66 

Brief Description: Simple Esri story map showing aerial flood photos taken by Civil Air Patrol and 
the county sheriff’s department.  

Pros: Geolocated photos linked with the interactive map provide much better context for viewing the 
photos and understanding where the flooding occurred. Additionally, the site indicates other key 
stakeholders, like the county sheriff's dept. or WI Civil Air Patrol, that should be considered for data 
collection efforts. 

Cons: Limited information associated with each photo beyond the location. No other data or 
information included and can only view the photos - there’s no way for the public or floodplain 
manager to add more photos. Story maps are generally one-off productions, meaning an additional 
step is needed to create the story maps, after the maps or photos are available. 

Wisconsin Emergency Management (WEM) - Northwest WI Flooding 
COP Map 
https://www.arcgis.com/home/webmap/viewer.html?webmap=e5d34e9a1b1643aab25d075ca9b79300 

https://stn.wim.usgs.gov/STNServices/Documentation/home
https://www.fema.gov/disaster-reporter
https://www.ready.gov/fema-app-toolkit
http://wem.maps.arcgis.com/apps/MapTour/index.html?appid=51208f63682e42b1a7d1c8c8c1512e66
https://www.arcgis.com/home/webmap/viewer.html?webmap=e5d34e9a1b1643aab25d075ca9b79300


Brief Description: ArcGIS Online Interactive map, based on a template for collecting data related to 
flood hazards. The map is a compilation of a variety of datasets and includes road closures, photos, 
and other images. The site does include NOAA observed precipitation and FEMA National Flood 
Hazard Layer, but as of 11/16/2020 several layers don’t load due to removal from web or incorrect 
configuration. 

Pros: Highlights many opportunities to compile or integrate photos and other flood event data into 
a web-based map.  

Cons: Unclear how the public or local floodplain and emergency managers could add photos and 
data. 

South Carolina Dept. of Natural Resources - South Carolina Flooding 
2015 Story Map 
https://scdnr.maps.arcgis.com/apps/MapJournal/index.html?appid=bc1ea6edf5eb495189be4968e0cd0edb 

Brief Description: This Esri story map journal includes flood and rescue images, maps of the flood 
event and a synoptic and chronological summary of how the historic rain and flooding unfolded with 
documentation of the meteorological and hydrological records. The interactive report also provides 
an opportunity to learn about the lives impacted by the flood. 

Pros: The story map identifies and displays several datasets that are critical to documenting a flood 
event and includes rain stations with animated rainfall totals, statewide precipitation records, river 
gauges with detailed flows and peak flows, dam failure locations and many photos along with 
detailed descriptions and narrative of the storm. 

Cons: Story maps are generally one-off productions, meaning an additional step is needed to create 
the story maps, after the maps or photos are available. 

University of New Mexico EDAC - September 2013 Flooding Story 
Map 
https://univofnm.maps.arcgis.com/apps/MapJournal/index.html?appid=e88db56dccef48ea92ae69a4705adb9d 

Brief Description: This story map focuses on the impacts of the rain event that took place between 
September 10 and 18, 2013 that caused extensive flooding and record stream flows across the State 
resulting in two Presidential Disaster Declarations totaling more than 18 million dollars. 

Pros: Extensive collection of data and resources to document the flood event. The UNM Earth Data 
Analysis Center (EDAC) project team also worked with several key stakeholders to get the data, 
including USACE Albuquerque District, National Weather Service, NM Floodplain Managers Assoc., 
NM Homeland Security and Emergency Management. 

Cons: Similar to other story map sites listed above. 

Madison, WI - Report Flooding and Damage 
https://www.cityofmadison.com/flooding/report/ 

https://scdnr.maps.arcgis.com/apps/MapJournal/index.html?appid=bc1ea6edf5eb495189be4968e0cd0edb
https://univofnm.maps.arcgis.com/apps/MapJournal/index.html?appid=e88db56dccef48ea92ae69a4705adb9d
https://www.cityofmadison.com/flooding/report/


Brief Description: The city provides this form to report flooding and damage to private property or 
public lands, including City parks. The city would use this information to prioritize repairs and to plan 
for upgrades to our City stormwater infrastructure to reduce flooding damage in the future.  

Pros: Provides a way for the public to share the location of flooding. 

Cons: Based on review of first page on the website, it doesn’t allow photos or other data to be 
uploaded. There does not appear to be a map or other reporting function that allows the public to 
see where the flood reports. 

MyCoast Storm Reporter Platform 
https://mycoast.org/sc/storm-witness/photos 

Brief Description: MyCoast enables state employees and “citizen scientists” to submit images, 
damage reports and associated location data about storm-damaged infrastructure. The mobile apps 
make the submission process straightforward, and the MyCoast servers allows state agencies to 
search, view and download this data easily. Reports can be provided to state coastal resource 
managers and municipal officials through MyCoast’s online tool set. MyCoast uses multiple tools to 
automatically gather weather and tidal information for a storm report based on its exact time and 
location, which includes nearly 200 data points and growing. All of this data is available for easy 
download by state leads. State agencies can view, approve, or trash posts as they come in. They can 
also view and contact their users, and download all their data and photos with a couple of clicks. 

Pros: MyCoast provides a mobile app that lets the public and city and state employees add photos 
along with attributes to help describe property damage. It also automatically pulls in data from tide 
gages and weather information. MyCoast uses a state-local partnership model where state 
hosts/maintains the platform for the benefit of communities. 

Cons: MyCoast is not focused on documenting flood events, especially riverine, stormwater or inland 
flooding. The platform only allows upload of photos, not allowing other flood related data or 
resources to be added. 

Esri - Examples of Configuring ArcGIS for Flooding 
https://arcg.is/15Wiiu 

Brief Description: Esri provides several GIS-based applications and data layers that can be 
configured for monitoring and capturing information related to flooding. Applications like the Public 
Information Map contain Live Feeds from the Living Atlas including Stream Gauges, National Water 
Model Hourly and Daily forecasts, and Forecast Precipitation and weather radar data. The Flood 
Dashboard for ArcGIS is a configurable web app that provides location-aware data visualization and 
analytics for a real-time operational view of people, services, assets, and events like action stages for 
stream gauges. Esri has other apps that support mobile and smartphone apps including damage 
assessments or crowdsourced photos. 

Pros: Esri’s suite of apps, tools and data layers can support robust visualization and documentation 
of flood events. Highlights the ability to integrate data from sources like the National Water Model 
(stream gauge data) and other NWS weather and forecast data. 

https://mycoast.org/sc/storm-witness/photos
https://arcg.is/15Wiiu
https://www.arcgis.com/home/item.html?id=206cddb57d92448ca5613abeb04b76cf
https://www.arcgis.com/home/item.html?id=b9ec31770ee643509b942dfdec393b7f
https://www.arcgis.com/home/item.html?id=51b2bc5d620543b2825c60cc75e9a441
https://www.arcgis.com/home/item.html?id=f9e9283b9c9741d09aad633f68758bf6
https://solutions.arcgis.com/emergency-management/help/damage-assessment/
https://solutions.arcgis.com/emergency-management/help/damage-assessment/


Cons: Requires getting Esri software licenses and considerable time and skills to implement for a 
state or community. 

Resource Best Practices, Gaps and Opportunities 
The first research question “What resources such as data and tools are already out there?” was 
answered in the last section through the identification of the most relevant resources – data, tools, 
apps – found as of the date of this summary report. This section answers the following research 
questions: 

• What constitutes good flood event documentation?  
• Is there a gap that justifies the development of a new tool? 

The research team put forward that any single flood event documentation platform should allow for: 

• Standardized and consistent data collection and storage across departments, organizations 
and all levels of government 

• Ease of use with a low barrier of entry for non-technical users 
• Cost-effectiveness and availability to all communities 
• Integration with trusted, science-based data providers 
• Availability to public and professional staff for adding, viewing, accessing and downloading 

content for various uses 
• Permanent storage to support long-term archives of flood events 
• Collection of the most relevant data related to a flood event that provides understanding of 

all the conditions before, during and after the flood event 

The following sections summarize the pros (best practices) and cons (gaps) of the resources reviewed 
above in terms of what constitutes a sound flood event documentation platform or process. 

Best Practices – The Pros 
Gilbert White’s Boulder Creek Flood Notebook (BCFN) provided the best starting point for any flood 
documentation effort at the local level. The site provided detailed instructions and data collection 
guidelines and standards for what to collect and by whom. It also highlighted the need to document 
each and every flood event and ensure distribution to the public as well as local, state and federal 
stakeholders. 

The BCFN and many of the resources helped identify a number of critical datasets that should be 
collected to help fully document a flood event. Data such as photos, hydrographs, stream and tide 
gauges and more were similar across many of the resources reviewed above. The most common 
datasets and those initially included in the Community Flood Notebook prototype are described in 
detail in the next section “Design Guidelines – Audience, Features and Data”.  

Several of the reviewed resources helped identify additional stakeholders that state or local 
practitioners can look to for key flood data, like the county sheriff's dept. or WI Civil Air Patrol, that 
should be considered for data collection efforts.  



Resources like MyCoast and FEMA’s Disaster Reporter utilize smartphone apps that allows the public 
or professionals like first responders and floodplain managers, to upload photos which require or 
automatically capture critical metadata like, the photographers name, photo location, and date/time 
of photo. These platforms also allow users to include various attributes about the photo, such as type 
of structure impacted, type of flooding (e.g. urban, riverine, coastal), flood damage and much more, 
helping provide essential information to describe the flood event and its impacts. Finally, these 
resources allow for geolocated photos displayed on an interactive map, which provides much better 
context for viewing the photos and understanding where the flooding occurred.  

Sites or platforms like Wisconsin Emergency Management’s Community of Practice Map or USGS’s 
Flood Event Viewer (FEV) highlight the many opportunities to compile or integrate photos and other 
flood event data into a web-based map. In particular, the USGS FEV integrates critical data from the 
Short Term Network (STN) and National Water Information System (NWIS) into a simple web map 
application and makes the GIS format data available for download to the public. 

Gaps – The Cons 
The Boulder Creek Flood Notebook (BCFN) is unfortunately, no longer functional and doesn’t appear 
to have ever been fully implemented, which would have helped determine the benefits and issues 
associated with the site and overall approach. The detailed data collection effort recommended by 
the BCFN may have also gone beyond the capacity and/or capabilities of staff resources and time for 
many smaller communities. It would be ideal for all communities to collect and store flood event 
data at the level of detail proposed by the BCFN, however, the floodplain manager or other 
professional staff in smaller communities, often have many other roles and duties, meaning they 
spend limited time working on flood-related tasks1. 

As of 11/16/2020 the FEMA Disaster Reporter public web mapping site to view photos and reports 
was not available, making it difficult to research potential integration or expansion of the app. 
However, the app does not collect other datasets beyond photos - e.g. gauge data, hydrographs, 
and is used for the collection of photos for other natural hazards, so it is not exclusively for flood 
events. 

Sites such as NWS’ 2018 Father’s Day Flooding or USGS’ Flood Event Viewer provide valuable data 
and information for major flood events, however it’s unclear what the NWS or USGS threshold is for 
storm size or impact as far as creating or collecting information for this event. Further, it only appears 
that NWS or USGS staff can create the pages and add content such as the Short Term Network in 
USGS’ case. In the case of the NWS site, it’s also unclear how long this site would remain available for 
use by the public or floodplain and emergency managers. 

The Esri Story Map sites are powerful for sharing a large variety of flood event data like photos, 
hydrographs, maps and more. The challenge with story maps is the time and effort required to pull 
all the information together and create the story map itself. Story maps are generally one-off 

                                                   
1 ASFPM’s Floodplain Management 2016: Local Programs Report was based on a survey of over 800 local 
floodplain managers around the country, and showed that nearly 70% of the respondents spend 10% or 
less of their time on floodplain management issues and less than 3% spend more than half their time on 
these issues. 



productions, meaning an additional step is needed to create the story maps, after the maps or 
photos are available. Further, creating story maps or building web maps with Esri GIS software or 
ArcGIS online requires the cost of purchasing the software and considerable time for training.  

Depending on how the story map was created, some story maps like the Wisconsin Emergency 
Management (WEM) Story Map for Ashland County, there is no other data or information included 
beyond the photos and users can only view the photos - there’s no way for the public or floodplain 
manager to add more photos. Additionally, the WEM Story Map has limited information associated 
with each photo beyond the location. This is a choice by the Story Map creator about what to include 
or not include, and without consistent collection and viewing standards, the resulting story maps and 
web pages for the other resources do not support compiling different flood event documentation 
efforts in order to provide a comprehensive understanding of the actual flood event itself. 

There are several other resources, in which, it is unclear how the public or local floodplain and 
emergency managers could add photos and data, which ultimately limits the ability to engage a 
broader range stakeholder. In other cases, like the City of Madison tool for reporting flood damage, 
there does not appear to be a map or other reporting function that allows the public to see where 
the results or location of the submitted flood reports. 

Finally, the MyCoast platform has the greatest potential for supporting a comprehensive flood event 
documentation platform, but currently, MyCoast is not focused on documenting flood events, 
especially riverine, stormwater or inland flooding. And, the platform only allows upload of photos, 
not allowing other flood related data or resources to be added. 

Opportunities – A New Platform is Needed 
Overall the flood documentation resources reviewed above, represented valuable options for 
collecting, attributing, storing and sharing data and information about flood events. However, there 
was not a single resource that met all the criteria that any single flood event documentation platform 
should allow, which was: 

• Standardized and consistent data collection and storage across departments, organizations 
and all levels of government 

• Ease of use with a low barrier of entry for non-technical users 
• Cost-effectiveness and availability to all communities 
• Integration with trusted, science-based data providers 
• Availability to public and professional staff for adding, viewing, accessing and downloading 

content for various uses 
• Permanent storage to support long-term archives of flood events 
• Collection of the most relevant data related to a flood event that provides understanding of 

all the conditions before, during and after the flood event 

Essentially, each resource did something well, but none did everything that is needed. No single 
resource routinely standardized the collection of new data or integration of external data collection 
(e.g. NWS or USGS web data services) for all the key data identified (see list of Data and Resources 
section below) for inclusion for a comprehensive flood documentation platform. Several of the 
resources do not support engagement and/or access by the public and professional staff to add, 



view, or download content. The cost or barrier of entry for non-technical users is significant for 
several of the resources, making them challenging for key target audience members like the public 
or floodplain managers in small communities with limited time and training. 

Based on the lack or gap of any single resource to accomplish the minimum criteria for documenting 
a flood event, the project team made the decision to use the MyCoast platform as a starting point for 
the development of a new tool. Through research and several requirements discussions with Blue 
Urchin, LLC, the developers of MyCoast, it was determined that the MyCoast platform, specifically the 
StormReporter functionality, would provide the best platform, with modifications, for developing a 
prototype Community Flood Notebook. 

MyCoast enables professional staff and “citizen scientists'' to submit photos, damage reports and 
associated location data about storm-damaged infrastructure. The mobile app makes the submission 
process straightforward, and the MyCoast servers allow state agencies to search, view and download 
this data easily. Reports can be provided to state coastal resource managers and municipal officials 
through MyCoast’s online tool set.  

MyCoast uses multiple tools to automatically gather weather and tidal information for a storm report 
based on its exact time and location. All of this data is available for easy download by state leads. 
State agencies can view, approve, or trash posts as they come in. They can also view and contact 
their users, and download all their data and photos with a couple of clicks. MyCoast uses a state-
local partnership model where a state hosts/maintains the platform for the benefit of communities. 

MyCoast is limited since it does not focus on documenting flood events, especially riverine, 
stormwater or inland flooding, and the platform only allows upload of photos, meaning it would 
need to be modified to allow upload or automatic collection of the other flood related data or 
resources needed for the Notebook. 

The Flood Science Center project team executed a contract with Blue Urchin to develop a prototype 
version of the Community Flood Notebook. The project team and Blue Urchin reviewed all the design 
guidelines from above and set forth on developing the prototype. Below is a discussion of the larger 
strategic design choices that were made, followed by more detailed specifications related to 
audience, features and functionality to be included. 

Design Guidelines - Audience, Features and Data 
Based on the pros and cons of the resources reviewed (see previous section) along with other 
research and discussions with local and state floodplain and emergency managers, a list of design 
guidelines was compiled based on the best practices and approaches found across all the resources. 
These best practices helped establish design requirements and specifications for the Community 
Flood Notebook prototype. This section answers the remaining research questions posed earlier in 
this report: 

• Who would use the new tool and why? 
• How would the new tool work?  



• What data do existing resources and tools collect and preserve and is additional data 
collection/preservation needed? 

The resource review process helped identify the “must haves” versus the “nice to have” with regards 
to the specific audience and potential benefits and uses; the best features and functionality to be 
implemented and finally which datasets, sources and content should be considered or prioritized for 
use in the Notebook. The guidelines listed below are broken down by: 1) Audience and Uses, 2) 
Features and Functionality, and 3) Datasets and Sources. 

Audience, Uses and Benefits 
The first step after looking at the existing tools was to establish who would use the Notebook and 
why. Based on understanding Gilbert White’s purpose for the Boulder Creek Flood Notebook, we 
went into this project knowing it would primarily be developed for local floodplain and emergency 
managers while also supporting efforts by state and federal agencies. An additional step that was still 
needed was to determine if there were additional users to consider and then further describe all 
users in terms of how they would contribute and use the content and data.  

It quickly became clear after reviewing the MyCoast platform and other tools like the FEMA Disaster 
Report, that the public would be a new and critical user to engage due to the availability of 
crowdsourcing and citizen science type tools that were not available when the Boulder Creek Flood 
Notebook was created. Based on the best practices of existing tools, below are the target audience 
and intended benefits of and uses for the Notebook. 

Audience 
● Primary 

○ Local practitioners and professional staff in floodplain, emergency, coastal 
management and planning 

○ General public including property owners, non-governmental organizations, 
academics, news media 

● Secondary 
○ Regional, state and national practitioners and professional staff in floodplain, 

emergency, coastal management and planning 

Uses 
● Support hazard mitigation planning 
● Provide documentation for disaster funding 
● Support after-action reports  
● Risk communication and public outreach with possible CRS credits 
● Document conditions before, during and after flood event 
● Potentially supports collection efforts for Building Condition Surveys captured by floodplain 

managers after an event 
● Provide means for property owners as well as floodplain manager, emergency manager, etc. 

to share and collect information about flood damage in their community. 
● Photos collected may support collection of high water marks, which can be further used for 

engineering model validation or other flood inundation mapping 



Benefits 
● Creates a permanent historical record of community flood event(s). In cases of high staff 

turnover, new property owners or potential buyers, the Notebook could provide the 
institutional memory for the community. 

● Save time and resources for communities by offloading the hosting potentially to state 
agencies 

Functionality and Features 
To support the identified audience members, which includes the public and practitioners, the 
following functionality and features were identified based on the previously reviewed tools. The list 
below describes which functionality and features should be included for a fully implemented Flood 
Notebook. 

Functionality - the Notebook should: 

● Let users (public or practitioner) post photos, with option to include additional descriptions 
or attributes about flood damage to buildings, infrastructure and more 

● Geolocate all photos uploaded to the site 
● Display all photos on a map that allows users to see where the photo was taken and the 

description of flood impact or damage 
● Automatically capture and display critical and relevant data and information available from 

state, federal or other data sources (e.g. hydrographs, peak flow, precipitation forecasts, 
stream and tide gauge data and more - see priority data list below) 

● Manually upload and post all critical and relevant data and information not captured 
automatically 

Features - The Notebook should: 

● Provide a low barrier of entry, maintenance and use for local practitioners. Professionals do 
not want another tool or data repository that adds to their workload - it needs to 
complement their existing work or replace multiple tools 

● Support cross-departmental coordination and collaboration - could be used by public works, 
engineers, planners to support flood documentation efforts and uses 

● Have intuitive and user-friendly processes and functions 
● Provide detailed guidance and instructions for using the Notebook 

Data & Resources 
This section provides a list of the most common data and resources collected or used in the 
previously reviewed resources with a focus on identifying data and resources to initially include for 
the Notebook. There will always be more data and resources to consider, but with increased options, 
comes increased complexity and maintenance.  

Data and resources described here will include different data types and formats ranging from photos, 
videos, graphics, charts and reports to actual datasets such as high water marks in spreadsheet 
format. Data and resources may be available as stand-alone file types (e.g. jpg, pdf, xlsx) or through 
web services and Application Programming Interfaces (APIs) that allow access to features and data. 



For simplicity here, the general category of the data or resource is provided along with a short 
description and potential stakeholders (e.g. data source). Specific attributes within the data or data 
types, formats or web services are not provided.  

The list below ranks in descending order from most to least common the data or resources 
considered for initial inclusion for the Notebook. 

● Photos - showing impacts, damage and mitigation success (e.g. open green space) 
Source: citizens; staff at local, state or federal or agencies; news or academic organizations 

○ Ground level images 
○ Aerial level images - aircraft or drone acquired, generally from professional staff  

 
● Videos - showing impacts, damage and mitigation success (e.g. open green space) 

Source: citizens; staff at local, state or 
federal or agencies; news or academic 
organizations 

○ Ground level videos 
○ Aerial level videos - aircraft or drone 

acquired, generally from 
professional staff 

 
● Hydrographs - a graph of a hydrologic 

variable (e.g., stage, discharge, or velocity) 
past a fixed point on a river or channel over 
time.  
Source: National Weather Service (NWS) 
 

● Stream gauges - real-time water-monitoring sites throughout the U.S., which continuously 
record the stream stage and streamflow over time. 
Source: U.S. Geological Survey (USGS) 
 

● Tide gauges - A tide gauge measures 
changes in sea level relative to a datum (a 
height reference) and applications include 
nautical charting, navigation, tsunami and 
storm surge warnings and much more. 
Source: National Oceanic & Atmospheric 
Administration (NOAA) 
 

● Precipitation/Rainfall maps and data - 
intuitive way of presenting precipitation or 
rainfall gauge data using contour lines 
connecting points with equal rainfall values 

Figure 5 - NWS Hydrograph 

Figure 6 - USGS Stream Gauge Graph 



are filled in and color coded, allowing simple map to see rainfall amount over different time 
periods – from hours to days (or even years). 
Source: National Weather Service (NWS), Iowa Mesonet 
 

● Radar maps and data - Doppler radar 
detects precipitation and wind, 
providing information on storm 
structures, the location of atmospheric 
boundaries, and the potential for hail. 
Radar loops animate a series of still 
radar images over a chosen period of 
time in a given location helping show 
how a storm moved across the area. 
Source: National Weather Service 
(NWS), Iowa Mesonet 
 

● High Water Marks - Measuring the 
elevation of high-water marks, which 
are marks that leave a visible trace of 
floodwaters left by mud or debris on 
trees or buildings, provides valuable information for developing flood inundation and risk 
maps. 
Source: USGS Short Term Network (STN), FEMA, state and local programs 
 

● Flood inundation maps 
- A flood inundation 
map shows the extent 
and depth of flooding 
that occurred in various 
communities as a result 
of a major storm or flood 
event. USGS and other 
local or state agencies 
may produce flood 
inundation maps after an 
event, however, flood 
inundation maps are not 
created for every event. 
Source: USGS, other 
state and local partners 
 

Figure 7 - Next-Generation Radar (NEXRAD) from the Iowa 
Environmental Mesonet (IEM) – Iowa State University 

(https://mesonet.agron.iastate.edu/) 

Figure 8 - USGS High Water Marks and Flood Inundation Map for Bad 
River flood July 2016 



● News Stories - Local, regional, state or national news sites often provide a diverse and rich 
source of information to help document a flood 
event and include stories, photos, property damage, 
financial loss and more.  
Source: varied online news sources 
 

● Event-specific reports - Flood reports may be 
funded by state, tribal or other agencies and may be 
produced by state and federal agencies. Flood 
reports often contain most of the data listed in this 
report (e.g. high water marks, tide and stream gauge 
flows, rainfall amounts), but these flood reports are 
generally created only after significant events and if 
funding is available. 
Source: USGS, FEMA, other federal, state and local 
partners 
 

● Satellite images - Satellite 
imagery from private and 
public systems such as 
Landsat-7, can be collected 
and analyzed to extract flood 
extents and generate GIS data 
for use in post-flood event 
planning. New analysis 
methods using Artificial 
Intelligence and Machine 
Learning are producing even 
more options for flood 
warnings and post-flood 
mapping. Extracting flood 
extent does require 
specialized software and 
people, but in some cases 
these services are available 
from state or federal agencies or programs. 
Source: National Fish & Wildlife Service (NFWS), state partners like WisconsinView 
(http://wisconsinview.ssec.wisc.edu/hazard-support/) 

Figure 9 - USGS Scientific Investigation 
Report "Flood Report" 

Figure 10 - Near-Infrared (NIR) SPOT-2 Satellite Image - Dark areas 
show flood water extent 

http://wisconsinview.ssec.wisc.edu/hazard-support/


Prototype Development 
Strategic Development Choices 
Below is a list of larger strategic design choices that were made to help implement the lean/agile 
development approach for this project.  

1. The community would be the base level of data collection efforts (vs. regional or state) and 
the local practitioner would instantiate or create a “Flood Event”. A Flood Event may be 
localized flooding that only impacts a single community or it could be a larger state-wide or 
even nation-wide event like Hurricane Sandy in 2012 or the Midwest Flooding in 2019.  

2. Only the top 5 to 8 priority datasets or resources would be included in the prototype. In the 
end, the prototype included the following: 

a. Photos including aerial photos from professional agencies 
b. Hydrographs 
c. Stream/tide gauges 
d. Precipitation/rainfall maps 
e. Radar loops 
f. Daily weather maps 
g. News stories 

3. A smartphone app for crowdsourced photos would not be developed at this time due to the 
significant time and resources needed to develop a phone app that works across the various 
phone platforms and requirements for submitting the app to each vendor. A mobile-enabled 
version would still allow photos to be taken and posted to the Notebook. 

4. Data collection efforts would focus on data available after the flood event. When considering 
when data could be collected or is available, there are different options for: 

a. Before the flood - e.g. flood warnings and other forecasts or notices 
b. During the flood - e.g. photos, tide/stream gauges, hydrographs, peak flows 
c. After the flood - e.g. photos, news stories, tide/stream gauges, hydrographs and 

more 

The last option, for “after the flood” was chosen since all of the priority datasets identified for 
this option for the Notebook would be available from the state or federal data sources. In 
many cases, there are time limits or windows of opportunity for when some event data can 
be “automatically” requested via an API from sites like NOAA or USGS. For example, NWS 
hydrographs are only available via API for a few days before and after the flood event.  

5. A manual data collection method would be the primary method for uploading or posting 
data to the Notebook due to the “window of opportunity” for automated data requests 
discussed above. The FSC project team focused on how and where the data would be 
acquired, then documented the step-by-step procedures for acquiring or downloading the 
data to a local computer. Once available on a local desktop or laptop, the Notebook would 
allow easy upload to the platform. 

Note: It is fully expected and essential for use by local practitioners that further development of the 
Notebook would include automatically collecting most, if not all, of the data identified as critical for 



the Notebook. The integration of NOAA and other federal agency data, tools and products would 
directly bring these resources to more practitioners and the public in an easily digestible, web-based 
platform. 

Design Specifications 
Audience - User Workflow 
Who creates a “Flood Event” page, when is it created, and who can contribute content? 

The anticipated workflow is based on the proposed business model (see below), in which staff from a 
state agency, such as the State Hazard Mitigation Officer or State Floodplain Manager, hosts the 
Flood Notebook for all of the communities in their state. The state-level coordinator may send out 
alerts or notices to communities to create a Flood Event when a large flood is forecast or in-progress. 
But, in all cases, the local practitioner would create the event pages, which allows all content (photos 
and data) to be added, either manually or automatically. The basic workflow is outlined below for 1) 
smaller, localized events or 2) larger, multi-region events: 

● Localized or smaller Flood Event 
○ Local practitioner  

■ Creates a Flood Event page 
■ Populates required information about the event 

● Time period, name of event, etc. 
■ Requests photos from the public via social media or email 
■ Manually adds other priority and/or critical content 

Note: In cases where data collection can be done automatically, once the event is created, the data 
will be immediately added, such as stream or coastal gauge data pulled from NOAA or USGS data 
services. 

● State-wide or larger Flood Event 
○ State coordinator 

■ Creates a state-wide Flood Event page 
■ Populates required information about the event 

● Time period, name of event, etc. 
■ Sends out notice to impacted communities to create local Flood Event page 
■ Local practitioner follows steps above 

Audience - User Roles and Permission levels 
Based on the above workflow, a set of user roles, permission levels and notification procedures has 
been developed. For the prototype, only the State-level and Developer-level roles and accounts will 
be implemented. The basic user roles are listed below – more detailed specifications have been 
developed for later implementation – that describe specific users, access/permission levels and how 
notifications between all users would be coordinated. The basic user roles are: 

● Public-level 
○ No login account: general viewing 
○ Login account: can view and add photos 



● Community-level - Login account required 
○ Creates the “flood event” 
○ Can view and add all content (photos and data) 

● State-level - Login account required 
○ Coordinates with the community-level owner 
○ Can summarize or roll up community-level “flood events” into a state “flood event” 

● National-level - Login account required 
○ Coordinates with state-level owners 
○ Can summarize or roll up state-level “flood events” into a national “flood event” 

● Developer-level - Login account required 
○ Reserved for platform developer 

Features and Functionality 
The Community Flood Notebook prototype will support the following summarized features and 
functionality. 

● Homepage: 
○ Account (button) 

■ Login - for existing users 
■ Register - to become a new user 

○ View Events (button) 
■ Will display a list of all publicly available events 

○ Create Events (button) 
■ Allows creation of a new community event with the following information: 

● Name of event 
● Description of event 
● Start/end date of event 
● State(s) impacted 

○ Learn More (button) 
■  Will include instructions and more info about Notebook 

● Event page: 
○ Pictures (button tab) - this is the default tab displayed on the “Event Page”. 

■ Displays a map with location of all photos shown on the page 
■ Displays all photos uploaded to the event 
■ Add a photo (button) - opens page to upload photos, geolocate, report flood 

damage 
● Attributes collected for each photo may include: 

○ Date and time of photo (pre-populated if exists in photo EXIF 
data 

○ Flood type (list of flood types) 
○ Classification of site (class list) 
○ Damage to report (yes/no) 

■ Damage to roads (yes/no) 
● Impacts to roads (if yes) 



■ Damage to buildings (yes/no) 
● Impacts to buildings (if yes) 

■ Flood damage types (list of types) 
○ Mitigation present (list of mitigation types) 

○ Hydrographs (button tab) -  
■ Add a Hydrograph (button) - opens page to upload graphs, provides detailed 

instructions for acquiring 
○ Stream/tide gauges (button tab) -  

■ Add Stream Gauge Data (button) - opens page to upload graphs, provides 
detailed instructions for acquiring 

○ Precipitation/rainfall maps (button tab) -  
■ Add a Rainfall Map (button) - opens page to upload maps/data, provides 

detailed instructions for acquiring 
○ Radar Loops/maps (button tab) -  

■ Add a Radar Loop (button) - opens page to upload maps/data, provides 
detailed instructions for acquiring 

○ High water marks (button tab) -  
■ Add High Water Marks (button) - opens page to upload data, provides 

detailed instructions for acquiring 
○ Aerial Photos (button tab) -  

■ Add Aerial Photos (button) - opens page to upload photos, provides 
instructions 

○ News stories (button tab) -  
■ Add a News Story (button) - opens page to insert a link to the news story 

○ Daily Weather Maps (button tab) - 
■ This data type and tab was added to the initial prototype, but will be 

removed as national weather maps are not critical.  

The basic user account permissions, features and functionality for the identified data sources were 
implemented in the prototype. The next step in the development of the Notebook was to test and 
evaluate the prototype version. 

Alpha Version Testing and Evaluation 
Alpha testing is generally defined as early software testing by in-house staff and can also be done by 
the potential users or customers of the application. Alpha software may contain significant errors, 
incomplete guidance and may not contain all of the features that are planned for the final version. 
Below is a summarized description of the testing and evaluation process for the prototype that was 
carried out in three phases: 

1. FSC Project Team testing and evaluation 
2. Digital Coast Crowdsourcing Project Team testing and evaluation 
3. New Jersey Pilot Community testing and evaluation 



The FSC project team did considerable testing once the first prototype version was delivered. The 
project team created several “flood event” pages (see Fig. 11), added data based on the step-by-step 
instructions provided for each, and generally tried to “break” the site. The FSC team documented 
issues and worked with Blue Urchin to make modifications and ensure the basic features and 
functionality could be shared for a next level of testing and evaluation. 

 

The Crowdsourcing Project Team similarly created several “flood event” pages, followed the step-by-
step instructions and added data. The Crowdsourcing team went further as well, as they started to 
evaluate how the prototype aligned with the larger “uses and benefits” for which the Notebook was 
being designed. Highlights of this evaluation included: ensuring that community-level users export 
data for reporting purposes; understanding the roles of the various users and ensuring the 
permissions and access to the data matched those users; and making the interface more intuitive 
and efficient by adding all photo locations (i.e., ground-level and aerial photos) to the map and 
creating “multiple tabs” across the top of an event page so all the data/content types could be seen 
immediately, letting users quickly know what data is available or could be added.  

Furthermore, Ms. Auermuller also recommended that the Notebook development team should 
consider ways to integrate or use other regional data sources. For example, the Stevens Institute of 
Technology created the Stevens Flood Advisory System (http://hudson.dl.stevens-tech.edu/SFAS/), 
which allows individuals to receive a “Stevens SFAS Flood Advisory Notice” via email. These reports 
are sent out in Adobe PDF format and would be valuable documentation as part of local flood event 
archive. 

Figure 11 - Event 
Page from the 
Community Flood 
Notebook 
Prototype. The 
"Event" landing 
page shows all the 
available data 
sources (e.g. 
Hydrographs, Gauge 
Data) and also has a 
map showing the 
photo locations that 
have been added. 



Modifications were made based on the FSC and Crowdsourcing Team testing and evaluation process. 
Finding potential pilot communities to test the alpha-version was part of the discussion between the 
FSC and Crowdsourcing team as we went through the process. In particular, Lisa Auermuller from the 
Jacque Cousteau National Estuarine Research Reserve in New Jersey and associated with Rutgers 
University, has worked with a large number of communities in NJ on coastal flooding, mitigation and 
resilience issues. Ms. Auermuller was able to reach out to several floodplain managers and planners 
in two NJ communities, with both of them accepting the invitation to test and evaluate the Notebook 
prototype. Additionally, Vanessa Dornisch, the Coastal Training Program Coordinator at the Jacques 
Cousteau NERR, participated in the testing and evaluation process. 

The New Jersey communities and staff that accepted the invitation were: 

● Upper Township - only experiences coastal flooding due to things like high tide and storm 
surge, no riverine or stream flooding impacts 

○ Paul Dietrich, Municipal Engineer & Floodplain Manager 
● Brick Township - experiences coastal and riverine flooding impacts 

○ Tara Paxton, Township Planner/Affordable Housing Administrator 
○ Elissa Commins, Township Engineer & Floodplain Manager 

The FSC project team set up an introductory call and web meeting with the three members from the 
NJ townships and Lisa Auermuller and Vanessa Dornisch from the NERR. Paul, Tara, Elissa and 
Vanessa all agreed to test and review the prototype, with follow-up calls planned for November 10th 
and 18th. On the follow-up calls, the evaluators were asked several questions that focused on 
specific technical and functionality issues and on larger issues related to usability and relevance to 
their daily job functions. Below is a summary of highlighted issues and discussions from the follow-
up calls. 

Technical and functionality issues: 

● Links to external website should always open in a new tab/window 
● Allow upload of Adobe pdf documents for all data types 
● Provide preview of the photo while selecting the various inputs for the photo and while 

adding storm data attributes 
● Provide editing capabilities for events, photos and other content once created or added. 
● Show title, community name, date, short description of each event on View Events page 
● For the public view, make data tabs visible only if data exists; in other words, hide tabs/pages 

that don’t have content 
○ For content providers, show all tabs, but make tabs “greyed-out” or provide some 

kind of indication that no data has been added. Need to always show the tabs so 
users know that data can be added 

Additional data to consider: 

● Create a category like “Other Documents” for content that isn’t captured elsewhere 
● Support upload of videos - these could be by the public or local, state and federal agencies 

(e.g., drone flights by police or emergency management) 



● Support upload of other regional data like the Steven SFAS Flood Advisory Notice 
documents. 

● Need to be able to choose certain data features - for example, it would be beneficial to allow 
the local floodplain manager to choose which tide or stream gauges or which NWS weather 
station they want to use 

● Could this be a platform for storing other “flood management” related documents like 
Elevation Certificates 

Meeting the needs of floodplain managers: 

● Automation or automatically pulling the data from local, state and federal data sources was 
shared as a critical need for the Notebook. It would provide or support: 

○ A single storage location for all flood event documentation 
○ Storage of data for post-flood inspection related to infrastructure such as culvert 

failures or other capital infrastructure failures 
○ FEMA CRS reporting 
○ After-action storm reports 
○ Collection of evidence for disaster funding 
○ This could help document impacts of combined flooding (Brick Township) - there are 

almost no flood engineering studies on the combined riverine and coastal flooding 
○ Exporting of data in report format or as GIS web map services or download of GIS 

data layers 
● Challenges related to the platform would be:  

○ Lack of staff and time for migrating documentation from older events to the 
Notebook, however there would be value in having documents from older events 
stored in one place 

○ The local floodplain manager would need to get in habit of creating an event and 
adding content right away, but if data collection is automated, this barrier almost 
goes away 

○ Phone service during disaster can be a problem if trying to create an event or upload 
photos - for example, during Hurricane Sandy cell towers were down 

○ Local police use drones for post-event damage assessments, would be valuable to 
include/integrate, but police don’t always like sharing all their photos and videos so 
need to consider security and access permission levels 

Conclusions and Next steps 
Through the research, design, development and evaluation of the prototype version of the 
Community Flood Notebook platform shared in this report, the Flood Science Center has identified 
the core audience and the value to that audience, which is critical information in moving forward 
with funding proposals that could fully implement the Notebook.  

Each of the three local floodplain managers that were involved in the prototype evaluation expressed 
interest and saw value in having the Notebook integrated into their work, if done well and data 
automation was included. It’s acknowledged that the opinions of only three local floodplain 



managers is a small sample set upon which to base conclusions. However, in initial conversations 
with other state and local managers, upon understanding the purpose of the Notebook, similar 
positive feedback was expressed.  

As one example of others that we talked to, Lee Miller, the Emergency Manager from Montgomery 
County in Kansas, shared in a November, 2019 email that “Preservation of professional knowledge 
and experience is my goal. I was aware of the 2007 Coffeyville flood due to my work at another 
agency, but had no direct knowledge. Now that I work here, learning the details and mistakes from 
2007 is complicated by people retiring, loss of records, and the passage of time.”  He went on to 
describe the lack of records from other past floods and his goal “to leave a timeline, and a record of 
challenges and solutions for later generations of floodplain and EM professionals in SE Kansas. 
Leaving a historical record for the general public is also a secondary goal for me.” When we talked by 
phone, Lee shared the need for having a centralized place to store drone videos of streams that the 
county captures before a flood event. The drone can capture new video during or after a flood 
following the same programmed flight path as before the flood, allowing for detailed comparison of 
the stream over time. 

Finally, the individuals from the Digital Coast Partnership Crowdsourcing Team and from Blue Urchin 
all have experience and knowledge working with and on tools aimed at local practitioners and each 
continued to see value in the Notebook in support of local floodplain, emergency and coastal 
managers and planners. 

Next Steps 
To understand how development and maintenance for the Notebook could be funded, we first 
describe the proposed Business Model and other potential funding sources. FSC, through conference 
presentations and other outreach opportunities, will continue to talk with more local and state 
floodplain managers in order to fully understand all of their needs and gauge their interest in having 
a platform like the Notebook. 

Business Model 
FSC recommends that the Community Flood Notebook be set up as a subscription service sold only 
to state agencies - a state agency or agencies would subscribe and be the primary host for the 
benefit of all their communities. The state program(s) officials that would make the most sense to 
consider as partners or collaborators would be the State Floodplain Manager / NFIP Coordinator or 
State Hazard Mitigation Officer; other key state programs/staff to consider would be the state 
Coastal Zone Management program and the Geographic Information Officer.  

Each state could have a unique “brand” for their platform, helping the public or other customers 
recognize the unique experiences that each state has related to flooding, but with the underlying 
platform collecting and reporting flood event data through a standardized approach, outlined in the 
section “Audience – User Workflow” above. 

Using this standardized approach based on local data collection is critical for the platform to support 
combining or rolling up flood events from the local level to the regional, state and national level 
since flood disasters such as Hurricane Harvey occur at all scales. The roll up of local events would 



allow for mitigation planning, risk communication, reporting and institutional memory at the state 
and federal levels. 

Pricing cannot be determined at this time, but would vary according to usage levels, customized 
options, length of subscription, and other factors to be determined. The long-range outcome 
through this project would be setting up a continuous funding mode - a.k.a., a subscription-based 
service - that supports continuous improvements, maintenance and technical support for local 
floodplain managers. 

Fully Developed Community Flood Notebook 
The original project proposal for this research intended to look at opportunities and requirements for 
hosting and building basic story maps similar to South Carolina’s interactive journal titled “South 
Carolina Flooding 2015” (http://dnr.sc.gov/flood2015). This was not completed as part of this project 
due to several factors, including challenges and effort needed to focus on developing the 
Community Flood Notebook prototype and Esri’s story map templates were going through major 
updates. However, if future funding is obtained, FSC will look at developing a story map template 
utilizing ESRI’s ArcGIS Online web services. FSC has developed workshop materials that teach novice 
users how to plan, collect data and build story maps using ESRI’s story map templates. These 
workshop materials along with historic flood documentation would provide a significant contribution 
to communities looking to document their historic flood events using the story map format. 

Along with the potential to create story map templates that complement the data and content 
collected for a flood event, the FSC will look for additional funding to fully implement all the features 
and functionality identified during the review process (listed above).  

Potential Funding Opportunities 
A fully developed and tested Beta version of the Notebook platform is needed as the Flood Science 
Center does not anticipate that a state agency would fund final development and then subscribe to 
the platform as described in the Business Model section above. 

In early November, 2020, FSC submitted a funding proposal to NOAA’s Office for Coastal 
Management (OCM). OCM has some program funds that could be used to support efforts like the 
Notebook as it’s being worked on as part of the Digital Coast Partners Crowdsourcing Team. Lori 
Cary-Kothera with OCM offered to be the project sponsor and point-of-contact for the Notebook 
funding proposal.  

The NOAA OCM project funding would support taking the Notebook from prototype to full 
implementation. This process would include: 1) researching and integrating data from other federal 
agencies such as NOAA, USGS or other options to automate collection of prioritized datasets 
(currently a manual process); 2) fully implementing the desktop and mobile device experiences to 
support full crowdsourcing capabilities; 3) implementing all user levels, access and roles with 
automated notification rules; 4) engaging the Digital Coast Partners, Crowdsourcing Connect Team 
for evaluation, coordination, outreach and awareness; and 5)  getting agreements with at least one 
state partner committed to long-term hosting and coordination through state agencies in floodplain 
management, hazard mitigation, coastal management and the geographic information office. 

http://dnr.sc.gov/flood2015


FSC will know in early 2020 if the funding was awarded. If funding is awarded, FSC anticipates 
starting the next phase of development in May or June of 2020. 

Presentations and Awareness 
A deliberate effort is underway to create awareness about the Community Flood Notebook with the 
goals of 1) finding potential state-level subscribers; 2) identifying additional needs, use cases and 
benefits; and 3) creating interest among local floodplain managers in order to gather additional 
evidence about the need and desire for the Notebook.  

To date, FSC has submitted abstracts to present at two conferences: 1) NOAA’s Coastal GeoTools 
Conference (virtual) in February 2020, and 2) ASFPM’s National Conference (in-person or virtual) in 
May 2020. The Coastal GeoTools abstract has already been accepted and the next step will be to 
record the presentation in January. A PowerPoint presentation will be created for use at these and 
any other conferences or events.  
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