WRF Tutorial

A Hands-on Overview of the WRF
Modeling Process
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Provide an overview of the WRF modeling system
‘Familiarize attendees with the mechanics of
running WRF

Give attendees hands-on experience in running
WRF

Over-satisfy NCAR'’s suggested workshop
prerequisite
eave attendees with all sorts of unanswered

guestions to explore! —_—

~ Build a population of WRF experts at UAF
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__Current WRF activities

— Overview of the WRF modeling system
midnight logins and environment setup
Setting up a local case study

Hand-holding you through a Hurricane
Katrina case study

Quick ‘n dirty visualization

~ Runnin rallel jobs
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Numerical Weather Prediction
Simulate weather systems for
— Weather forecasting — weather models are one

of the main tools used by forecasters to predict
the weather

— Experimentation (play “what if”) — use the
- computer as an atmospheric laboratory

" —Research — gain greater insight into
atmospheric processes




_Nh_merical solution of equations that define
atmospheric processes

— Start with initial conditions and timestep our way

towards a solution

— For horizontal dynamics, place a grid on the
model domain, calculating new solutions at
-~ each grid point, at each timestep.

~ — Higher resolution grids tend to yield more
accurate solutions at greater expense.
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Grid Resolutions — High (1nm)



Basic NWP Algorithm

Initialize each grid block with temperature, moistu re, pressure,
surface parameters

# Timestep from initial conditions
For t = starttime to endtime step t

For each horizontal grid block

Compute the new weather at time t+ t as a function of
the weather at time t in the neighbouring grid blocks

Use the new weather in the grid block to compute ne  w
vertical weather parameters for time  t+ t

End For

End For







Grid Resolution



Good Numerical Forecasts
Require...



Sources of error in NWP



Some Widely Used Global
Models

Global Forecast System
NOAA freely available

US Navy
much data available

Global Environmental Multiscale Model
Meteorological Service of

Canada

European Centre for
Medium-Range Weather Forecasts limited
avalilability




Some Widely Used Regional Models

WRF Source Code




Some Widely Used Regional Models

NAM

MM5 Source Code download

The source code of ARPS is freely available




Ensembles



A Comprehensive Source of
Current Model Runs






WRF Performance
Benchmarks



What are we doing with WRF?



Operational WRF



Value to WFO FAI



Value to WFO FAI



Current Operational WRF



Current Operational WRF



Current Operational WRF



Implementing Daily Operational
Runs — lots and lots of pieces



Short-term Plans for Operational
WRF



Medium-term plans for
Operational WRF



Operational WRF in Montana



NRMM'’s History



Initial Prototyping



Gene Petrescu
Supercomputer



NRMM'’s History



Operational WRF — Missoula NRMM



Operational WRF — Missoula NRMM



Operational WRF - Preprocessing



Case Studies — Tanana Winds



Case Studies — Tanana Winds
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Case Studies - Inversions



PAFA Soundings



Fairbanks Area Obs



Fairbanks Area Obs

Temperature (deg C)

Fairbanks Area Obs
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Model vs. Sounding at PAFA
02Feb07 00Z



Missoula Inversions



Oops!

KMSO Actual Report — Temp -7C / DP -7 C / Wind — Calm / Dense Fog



Oops!

KMSO Actual Report: Temp -5F / DP -6F / Wind Calm / Patchy Fog



Major Problem!



WRF Architecture



A Typical WRF Run on midnight
(Overview)

Run a script to install template directories in you r
filesystem



Install Template Directories in Your
Filesystem






A Typical WRF Run on midnight
(Overview)

Create a model domain



Create a Model Domalin
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netCDF file produced by
geogrid.exe



Create the Domain, Then Verify



Height from geo_em.d0l1.nc



NOTE — you may need to run
module load ncl-5.1.0

before idt will work



Nested Domain for Northern US
Rockies



Nested Domain for Alaska



A Typical WRF Run (Overview)

Get input data for initial and lateral boundary
conditions



Get Input Data



NAM Grid 216 (AWIPAK)



NAM Grid 212 (AWIP3D)



Observations for Data Assimilation



AVN Input Files for 2005-08-28 00Z



Domain of an AVN Input File



A Typical WRF Run (Overview)

Ungrib the input data to an intermediate standard form
understood by WRF pre -processing utilities
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Ungribbed files



A Typical WRF Run (Overview)

Extract and interpolate the input data to match the
model domain



Extract and Interpolate Degribbed
Data to Match Model Domain



netCDF files containing input
data translated and interpolated
for our particular grid




A Typical WRF Run (Overview)

Extract initial and lateral boundary conditions fro m
Input data and modify vertical coordinate system



Extract Initial and Boundary
Conditions









D







From WPS

Lateral BC’s

/
%: Initial conditions




PSFC from wrfinput_dO1
(Verify with ncview)



A Typical WRF Run (Overview)

Run the model



Run the Model






A Typical WRF Run (Overview)

Do something with the output



Postprocessing

Start
time

2005-08-28 OO 00:00



ncview Model Output






Submitting PBS Job



Viewing stdout



Viewing stdout



Resources



WRF Portal

http://www.wrfportal.org



