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A New Flood Forecasting System for the United States

• A National Water Center was 
established on the Tuscaloosa 
campus of University of 
Alabama by the National 
Weather Service and federal 
agency partners 

• It has a mission to assess 
hydrology in a new way at the 
continental scale for the 
United States



Texas Advanced Computing Center
Used to build Prototype of the National Water Model (2014-2015)

1.2 million gallon cooling tank



National Water Model

Forecast Configurations:

• 3-Hour and 28-Hour Analysis and 
Assimilation (Hourly and Daily)

• 18-Hour Short Range Forecast (Hourly)
• 10-Day Medium Range Forecast (6-

Hourly)
• 30-Day Long Range Forecast (Daily)

Operational Since 2016

Continuous water forecasting for 
2.7 million stream reaches in US

Water is now like weather – forecast everywhere all the time



Hurricane Harvey, August 2017

compiled from noaa.gov
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5 days

First Landfall as 
Category 4 Hurricane
at 10PM on 
Friday 25 August

Second Landfall as 
Tropical Storm
at 4 AM on 
Weds 30 August
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Hurricane Harvey – Record Precipitation

Harvey 5-day Precipitation averaged 280 mm more than previous worst storms

Harvey 2-day precipitation was the worst recorded storm in US history
Harvey 3-day Precipitation averaged 125 mm more than previous worst storms
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Forecasting Harvey using National Water Model
10-day Ahead Forecast Actual



Forecasting the Flood Impact of Harvey

Houston is going to get inundated

10 PM, Friday 25 August

Using National Water 
Model Medium Range forecast

Location of flood impact in Houston was known
before Hurricane Harvey reached coast 

165 miles to Southwest



Flooded Residential Buildings in Houston

Flooded Buildings

Mapped Flood Zone

Flood covered 64% of area of City of Houston 

Outside 
flood zones

(58%)

Inside
100 year 

flood zone
(23%)

100 - 500 year 
flood zone

(19%)

210,000 Flooded Buildings

Source: City of Houston, Civis, Dewberry



Questions

• Are increases in flood severity and frequency anticipated?
• What are recent tools and models?
• National Water Model is a tremendous innovation
• Hydrology has always been “bottom up” from local watersheds
• Now it is also “top-down”  from continental scale – connecting cause and effect

• Where are gaps in knowledge?
• Linking coastal, riverine and direct rainfall-based flooding
• Dealing with the complexities of urban areas
• Linking physical impact with social vulnerability




