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What is

WRF: Weather Research 
− Used for both research a

It is a supported “comm
and shared resource wit
development and centra
Its development is led b
NOAA/NCEP/EMC with p
FAA, NRL, and collabora
and other government a
overseas

GURME 2009 W
Mesoscale & Microscale Me

s WRF?

and Forecasting Model
nd operational forecasting

unity model”, i.e. a free 
th distributed 
alized support
by NCAR, NOAA/GSD and 
partnerships at AFWA, 
ations with universities 
agencies in the US and 
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Who use

Academic atmospher
(d i h i(dynamics, physics, w
research)
Forecast teams at op
Applications scientistApplications scientist
Hydrology, Utilities)
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ts (e g Air Qualityts (e.g. Air Quality, 
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What can WRF

Atmospheric physics/pa
C t d hCase-study research
Real-time NWP and fore
Teaching dynamics and 
Regional climate and seRegional climate and se
research
Coupled-chemistry appCoupled chemistry app
Global simulations
d l d lIdealized simulations at 
convection, baroclinic w
simulations)
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simulations)
Data assimilation resear

F be used for?

arameterization research

ecast system research
NWP
asonal time-scaleasonal time scale 

licationslications

l (many scales (e.g. 
waves, large eddy 
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Convective-scale 

QuickTime™
BMP decomBMP decom

are needed to see 
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Forecasting (4km)

™ and a
mpressormpressor

this picture.
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Hurricane Katrina Simula

Quick
BMP d

are needed t
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ation, using moving nest

kTime™ and a
decompressorp
to see this picture.
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Channel configurati

QuickT
BMP de

are needed to 
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on (climate studies)

Time™ and a
ecompressorp
see this picture.
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Global WRF c

QuickTime™
BMP decom

are needed to see t
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™ and a
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Model, Key

3rd-order Runge-Ku
hscheme

High-order advectiong
Scalar-conserving (po
Complete Coriolis, cu
terms
Two-way and one-wa
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y Features

tta time integration 

n scheme
ositive definite option)
urvature and mapping 

ay nesting
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Model, Key

Choices of lateral bou
it bl f l d tsuitable for real-data

simulations
− Specified, Periodic, O

Full physics options tFull physics options t
atmospheric radiatio
boundary layer and cboundary layer, and c
processes
Grid-nudging and ob
Digital Filter Initializa
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Digital Filter Initializa

y Features

undary conditions 
d id li da and idealized 

pen, Symmetric, Nested
to representto represent 
n, surface and 
cloud and precipitationcloud and precipitation 

bs-nudging (FDDA)
ation option
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Model, D

Fully compressible, non-hy
option)

b d f llMass-based terrain followi
( )

s
t πμ

μ
ππη =

−
= ,

μ

where  π is hydrostatic pre
μ is column mass
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Dynamics

ydrostatic (with hydrostatic 

dng coordinate, η

tπ−

essure, 
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Model, Grid

C-grid sta

V

y

V

QuickTime™ and a
 decompressor

are needed to see this picture.U U

V xV x

horizontal
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aggering
z

WW

QuickTime™ and a
 decompressor

are needed to see this picture.U U

W xW

vertical
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Model, GridModel, Grid
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Requirement

Global terrain information 
(static data) on projection “a”(static data) on projection a

M t l i l d tMeteorological data 
(regional/global) on 
projection “b” (GRIB)projection b  (GRIB)

Source DataSource Data
GURME 2009 W

Mesoscale & Microscale Me

Source DataSource Data

s to run WRF

Meteorological and 
terrain information for 
our domain. (netCDF)

WRFWRF
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Requirement

Global terrain information 
(static data) on projection “a”

Create domain
Project static data onto this d

d01 d t

geogrid

(static data) on projection a

M t l i l d t

geo_em.d01.<date>

Reformat meteorological data
(GRIB < > IM f t)

ungrib
Meteorological data 
(regional/global) on 
projection “b” (GRIB)

(GRIB <=> IM format)
No re-projection

FILE:<date>
projection b  (GRIB)

Project meteorological data 
onto model domain

met em d01 <date>

metgrid

met_em.d01.<date>

Source DataSource Data
GURME 2009 W

Mesoscale & Microscale Me

Source DataSource Data

s to run WRF

domain

a 

Meteorological and 
terrain information for 
our domain. (netCDF)Vertically interpolate to 

eta levels. 
wrfinput_d01

fbd d01

real

wrfbdy_d01

WRFWRF
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Basic Software

Fortran 90/95 compi
C compiler
PerlPerl
netCDF library

P bli d i i hPublic domain mpich
Graphical display pacGraphical display pac

GURME 2009 W
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e Requirement

ler

f MPI for MPI
ckageckage
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Porta

Runs on Unix single, 
l tfplatforms:
− IBM SP AIX (xlf)
− Linux (PGI, Intel, g95,

compilers)p )
− SGI Altix (Intel)

Cray XT (PGI Pathsca− Cray XT (PGI, Pathsca
− Mac Darwin (xlf, PGI, 
− Others (HP, Sun, SGI O

GURME 2009 W
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ability

OpenMP and MPI 

, gfortran, Pathscale 

le)le)
Intel, g95 compilers)
Origin, Compaq)
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User Su

Email: wrfhelp@ucar.
User Web pages:

http://www mmm uca− http://www.mmm.uca
− Latest update for the 
− WRF software downlo
− Various documentatio

Users’ Guides
Technical NoteTechnical Note
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upport

edu

ar edu/wrf/users/ar.edu/wrf/users/
modeling system
ad
on
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