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Flood Inundation Scenario Modeling for Regional 
Transportation Planning 
Katie Bunge – Assistant Planner - Skagit Council of Governments 

Metropolitan Planning Organizations typically use a travel demand model to simulate and forecast changes in the regional 
transportation system for development of the long-range Regional Transportation Plan (RTP). The RTP accounts for changes in 
land use as well as transportation infrastructure, but traditionally does not take into account environmental factors or climate 
forecasts. As the global climate changes, the frequency and intensity of natural hazard events will change as well. Building a 
resilient transportation system requires understanding these patterns and incorporating them into long-range plans. 

This presentation shares how transportation planners can “break” a travel demand model with GIS to understand the effects 
of hazard events on a regional transportation network. In this project, current flood forecasts were modeled with the current
roadway network, and climate-adjusted floods were modeled with the forecasted future roadway network. Adaptation 
scenarios were evaluated as a pilot for resilience planning in the face of changing flood paradigms in the Skagit Valley. 

Skagit County PUD  Water Demand Prediction Models
Chris Zemp – GIS Analyst – Skagit PUD

Despite being situated within the confines of the third-largest watershed on the West Coast and the home of the Skagit River 
— the largest river feeding into the Puget Sound — a majority of land within Skagit County, WA, continues to be on a well-
drilling moratorium — a moratorium that began over two decades ago. This decision, a product of conflict over water rights, 
and spurred by a series of court rulings and policies from governmental agencies, has left hundreds of acres of land and 
owners of said land without access to legally available water, while at the same time, terminating previously “exempt” wells.
As the main water purveyor in the county, the Public Utility District No.1 of Skagit County (“the District”), has a vested interest 
in ensuring the people of Skagit County can legally access water for generations to come. With the issue of water rights at the 
forefront, the District sought to calculate the theoretical maximum water demand for the service area’s three largest 
municipalities: (i) Mount Vernon, (ii) Burlington, and (iii) Sedro-Woolley, as well as their respective urban growth areas. 

To accomplish this, the District used a combination of GIS and statistics to develop two novel equations that provide water 
demand projections for both residential and commercial/industrial service connections, under the following land capacity 
scenario: the development of all vacant land to its maximum density, as currently zoned. Results show the District should 
expect, at minimum, an additional 48% increase in current water demand. This analysis and its results provide invaluable 
water system planning information to the District and crucial additional context to the ongoing legal use of water rights and
may help foster a better understanding between tribal nations, agriculture and the water municipalities of Skagit County. As 
average annual temperature continue to rise and water scarcity becomes more common, battles over water rights and legal 
access to water will undoubtedly heat up. Other water utilities throughout the country may find great utility in these methods 
and wish to apply a similar water demand analysis within their region.
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