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• Provide an listing of community user resources for 
WRF-Hydro and its configuration as the NWM

• Singular reference for code, data processing tools, 
training materials, user support mechanisms

• Highlight different development and use applications 
by user community around the world

Outline



• WRF-Hydro began in 2003  (as ‘Noah-distributed’)
• Originally:  Hydrologically-enhanced land surface model used for 

land surface initialization of weather and climate prediction models
• Evolved: Multi-scale representation of terrain and channel routing 

physics and multi-physics land surface thermodynamics

• Able to run with prescribed meteorological data (‘one-way) 
or in a ‘two-way’ coupled mode with an atmospheric model

WRF-Hydro Model Overview

Gridded atmospheric data

Fully dynamic atmospheric
model

Land surface hydrologic 
states & fluxes



Model Outputs: Examples from the NWM

1km Soil Moisture
250m Depth to soil saturation

1km Evapotranspiration

250m Surface overland flow depth

NHDPlus channel flow and velocity

Ensemble streamflow predictions



• The National Water Model configuration of WRF-Hydro 
began operations in Aug. 2016 by NOAA NWS/OWP

• NWM configuration contains a set of physics options, 
model element/resolution selections and data processing 
algorithms tailored for operational hydrologic prediction for 
the CONUS

WRF-Hydro Model Overview

WRF-Hydro Model 
‘Ecosystem’



Model Overview



https://ral.ucar.edu/projects/wrf_hydro

Model Resources

https://ral.ucar.edu/projects/wrf_hydro


https://ral.ucar.edu/projects/wrf_hydro
Resources: Website

One point of information
for all things WRF-Hydro®

179,843 page views by 
52 countries 

Provides Access to:
• Model code (via GitHub, 

packaged releases & Docker 
containers)

• Processing Tools
• Support & Training Materials
• Presentations
• Publications
• Events
• Community Profiles

https://ral.ucar.edu/projects/wrf_hydro


https://ral.ucar.edu/projects/wrf_hydro/model-code

Publicly available since 2009

~2,000+ Downloads/Clones 
per Release (annually) 

Public GitHub Repository:

https://github.com/NCAR/wrf_
hydro_nwm_public/releases

Resources: Model Code

https://ral.ucar.edu/projects/wrf_hydro/model-code


https://github.com/NCAR/wrf_hydro_nwm_public/

• Public Github repository since 
June 2018 (migrated from internal 
svn repo)

• Complete & open view of active 
development

• Contribution guidelines mark-down 
document

• Code of conduct

Resources: Model Code Development



https://ral.ucar.edu/projects/wrf_hydro/technical-description-user-guide

Spanish Docs
Released in
2018

FAQ Page 
viewed 2,515 

times in 2 
years

Resources: Documentation



Resources: Tools & Test Cases
https://ral.ucar.edu/projects/wrf_hydro/pre-processing-tools https://ral.ucar.edu/projects/wrf_hydro/testcases

Standalone Testcase – Gridded, NWM
Coupled Testcase - Gridded



https://ral.ucar.edu/projects/wrf_hydro/training-materials
Resources: Online Training Materials

YouTube Video Viewed 
1,600 times in 1 year

Training Containers Downloaded 
1,800 times in 1 year



https://ral.ucar.edu/projects/supporting-the-noaa-national-water-model

Resources: NWM Configuration



https://ral.ucar.edu/projects/wrf_hydro/contact

Support: Helpdesk & Forum

University

Government

Other
Commerical

WRF-Hydro Helpdesk Users by 
Industry Sector



Support: User’s Forum
http://bit.ly/wrfhydrousersforum

Users Helping Users



Improve community access to CONUS-scale model domains

• Watershed scale data access

• Research and education

• Support multiple models

CUAHSI Subsetter



http://subset.cuahsi.org

(160 km, 104 km)
~ 70 Mb

(4608 km,  3840 km)
~ 30 Gb

Subsetter: Web Application



• Provides static domain data
• Requires gridded FORCING data, e.g. NLDAS
• Executed using https://github.com/NCAR/wrf_hydro_nwm_public

• CUAHSI utilities and notebooks are available

NWM Subsetter: Running a Simulation

https://github.com/NCAR/wrf_hydro_nwm_public


Headwater Reaches

Expect differences in operational results and subset results 
caused by: No lakes and reservoirs*, nudging, or, restarts.
*a decision made by the NWS Office of Water Prediction

NWM Subsetter: Caveats



Partial Mainstem

USER BEWARE: There are NO checks to ensure that the entire 
upstream watershed has been subset!

NWM Subsetter: Caveats



NWM Subsetter: Notebook Resources



Hands-On Training: Workshops

• Taught by subject matter experts
• Provide in depth & individual support
• Face to face networking

• 2 International since 2014 
• 3 NWM Federal Agency since 2017

https://ral.ucar.edu/projects/wrf_hydro/events



CUAHSI-NCAR Training Workshop Applicant Type
(39 Countries)

Student Professional -Academic

Federal Agency Post-Doc

Professional -Non-Academic Professional

Hands-On Training: Workshops

• 7 Co-Sponsored with CUAHSI since 2015 (2 x Year) 
• Application process began in 2018
• Out of 548 applicants – have served 302



Next NCAR-CUAHSI 
Workshop: 
• June 1-5, 2020
• Applications open in January 
• Travel support available for 

graduate students

More information: cuahsi.org/education/training

Hands-On Training: Workshops



Hands-on Training: 
Summer Institute 

at the 
National Water Center

• Partnership between CUAHSI and the National 
Weather Service 

• Seven-week residential program at the National 
Water Center in Tuscaloosa, Alabama

• Eligibility: MS and PhD students enrolled in US 
universities

• 147 students from 77 universities have been trained 
on the National Water Model since 2015 

• National Water Model developed from WRF-Hydro®
• Described as a “transformational educational 

experience”
• Students: Apply by January 13, 2020 

cuahsi.org/education/summerinstitute



Upcoming Summer Institute Overview Webinar
Wednesday November 20th 2:00 pm EST

Fred Ogden, Visiting Senior Scientist, National Water Center, NOAA/NWS/Office of Water Prediction

Connection information: cuahsi.org/education/summerinstitute



Community: Spotlight

https://ral.ucar.edu/projects/wrf_hydro/communityspotlight

Highlighting Users, their research, and their contribution 
to the WRF-Hydro Community.



Community: Connection

• Social Medial Outlets: 
• @WRFHydro https://twitter.com/WRFHydro

• #WRFHydro
• @CUAHSI https://twitter.com/CUAHSI

• User’s Forum: http://bit.ly/wrfhydrousersforum
• Email List serv: 

https://ral.ucar.edu/projects/wrf_hydro/subscribe
• News: https://ral.ucar.edu/projects/wrf_hydro/news
• Community Spotlight: 

https://ral.ucar.edu/projects/wrf_hydro/communityspotlight
• Contact Us: 

https://ral.ucar.edu/projects/wrf_hydro/contact
• Events: https://ral.ucar.edu/projects/wrf_hydro/event
• CUAHSI:

• Email: commgr@cuahsi.org  
• Website: https://www.cuahsi.org



Community: Connection

Publications
https://ral.ucar.edu/projects/wrf_hydro/publications



Community: Connection

Presentations
https://ral.ucar.edu/projects/wrf_hydro/presentations



Community: Users World Wide
Usage by Country of WRF-Hydro® Online Resources

Ongoing Collaborations & Applications



Summary
Online Resources:
• https://ral.ucar.edu/projects/wrf_hydro

• Contact: wrfhydro@ucar.edu
• https://www.cuahsi.org

• Contact: commgr@cuahsi.org 

Presenters:
• David Gochis – gochis@ucar.edu
• Anthony Castronova - acastronova@cuahsi.org
• Julia Masterman - jmasterman@cuahsi.org

Organizers:
• Molly McAllister – mollymca@ucar.edu 
• David Gochis – gochis@ucar.edu
• Julia Masterman - jmasterman@cuahsi.org
• Anthony Castronova - acastronova@cuahsi.org
• Emily Clark - eclark@cuahsi.org 

https://ral.ucar.edu/projects/wrf_hydro
https://www.cuahsi.org/
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