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Developmental Testbed Center (DTC)
To serve as a bridge between research and operations to facilitate the activities of both halves of

the NWP Community

— Research: functionally similar operational environment to test and evaluate new NWP
methods over extended retrospective periods

— Operational: benefits from DTC testing & evaluation of strengths and weaknesses of new

NWP advances prior to consideration for operational implementation

New Science and Technology >

DTC
NCAR/RAL<>NOAA/ESRL

< Operational Codes

DTC Director, Bill Kuo: DTC Model Testing and Evaluation Activities in Support of R20 in

NWP, Ballroom A, 11:00am, Thursday
DTC ’ DTC Webpage at http://www.dtcenter.org/
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Where is the DTC?
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DTC Data Assimilation Mission

® Provide code management for operational code and coordinate

distributed developers

® Bring operational code to community and provide technical

support

* Conduct objective tests and evaluation for sponsors, operational

centers, and community users

® Assist community research to operation transitions

S,

Developmental Testbed Center



/ Gridpoint Statistical Inte

Unified variational (var) data assimilation (DA) system

with hybrid ensemble-var capability
*  Global and regional applications
*  Weather and climate

Operational system being used by

«  NOAA (GFS, NAMS, RTMA, HWRE, RR...)

* NASA (GMAO global)

* and to be used by AFWA

Distributed development:

« NCEP/EMC, NASA/GMAO, NOAA/ESRL,
NCAR/MMM, ...

rpolation (GSI)

A community model, supported by DTC and overseen by the
GSI Review Committee

*  Well documented

*  User friendly interface and modularized code

*  Multi-platform compatibility

*  Training and support for developers and users

*  Coordinated distributed community contributions

Community GSI Milestone
2009:

First GSI release V1.0

First GSI User’s Guide

Started the GSI Helpdesk (gsi_help@ucar.edu)
2010:

First Community GSITutorial

Formed GSI Review Committee

Near real-time syncing of the trunks of DTC GSI

community and NCEP operational GSI repositories

2011: First Community GSI Workshop

~
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g * GRC mission:
* GSIdevelopment planning
, . and coordination
GSI Review Committee (GRC) e .
Hui Shao (chair) * GSI code review
NCEP/EMC NOAA/ESRL NESDIS * DTC represents general
John Derber Stan Benjamin Brad Pierce community researchers in the
NASA/GMAO NCAR AFWA GRC. Cornrnunity requests come
Ron Gelaro Tom Augline Steve Rugg in via the GSI Helpdesk
(gsi_help@ucar.edu)
EMC DTC L, .
Opsrational Community DTC GSI code repository/release
GSI GSI contains the same GSI source code
plus
* Source code for the required
NCEP GSI libraries
* Multi-platform configure/
Public compilation utility
release * Additional DTC diagnostic/
‘ plotting tools

Community
DTC ,
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. GSI V3.1 released in July 2012 A

Upcoming annual release/tutorial in ~Summer 2013

GSIV3.1 Release Note: http://www.dtcenter.org/com-GSI/users/

*  Updated GSI-hybrid capability. Add dual resolution capability for
regional hybridy applications

e  Added 4d ca]())ability for ensembles to allow several flavors of 4dvar

using ensembles
° ) C' [ www.dtcenter.org/com-GSl/users/ W=
o Peek a,t GSI V3 . 2: "Google Maps (D) YouTube E]News C]Medium CJPopuIar ENCAR E]NCEP QCompu(ing lemported From Safari
. . . NOAA | ESRL | GSD NCAR | RAL
. * New radiance bias correction scheme by e
Configurations Evaluation Codes
. direct use of global satellite bias correction : , - N e
& ¥R Comnmunity Gridpoint Statistical Interpolation | )¢

Y o . . . X

coefficients and ozone profiles from GFS in |
o You are here: DTC « Community GSI Users Page

regional models e
[ ]

Terms of Use Welcome to the users page for the Community Gridpoint Statistical No Upcoming Events

° Enhanced Cap ability Of G SI_hybrid in — Interpolation (GSI) system. The community GSI system is a variational data

assimilation system, designed to be flexible, state-of-art, and run efficiently on

° . . . User Support < various parallel computing platforms. The GSI system is in the public domain METv4.0 Release
reglonal appllcatlons Sl — and is freely available for community use. 06.25.2012
[}
. . . . Documentation intai WRFv3.4.1 Release
o U d d d d 1 The Developmental Testbed Center (DTC) currently maintains and supports a
o p ate radlance ata aSS1m1 atlon new — .,  community version of the GSI system (now at Version 3.1). The testing and 08.17.2012

support of this GSI system at the DTC currently focuses on limited area

Release V3.4a of the HWRF system

. data type , OngOing ClOl.ldy radiance Related Links numerical weather prediction (NWP) applications coupled with the Weather SRR

Research and Forecasting (WRF) Model , but this sytem may be applied to
global forecast applications as well as other modelling systems.

. assimilation, updated satellite fixed files, GIOL vrte racker V342 community
The GSI version 3.1 is primarily a three-dimensional variational (3D-Var) 08.29.2012

[ ) system with modules developed for advanced features. Usage of some of

DR ) these GSI advanced features is listed as follows: UPP v2.0 Release
[ ) . . 11.01.2012
® Updated Conventlonal / retrleval data ¢ Coupled with forecast models and their adjoint models, GSI can be
° turned into a four-dimensional variational (4D-Var) system.
. . . . . + Combined with an ensemble system, this version of GSI can be used in 3 S
° aSSlmllatIOIl (C . g. ’ I'adal', Satelllte Wlnd, Y ) a hybrid ensemble-variational data assimilation system. One of an g:tews:2?]:2352[0f;Tomou;g;;;o;al
operational example of such a capability is current NCEP's global data Location: NCAR Foothills Lab, Boulder,
o ® Enhanced GSI 2D -var ca abilit (RTMA) assimilation system (GDAS), implemented in Spring, 2012. Information on the previous tutorial is
p y * GSI features capabilities for observation sensitivity calculation. Coupled at the link previous GSI tutorial.

with its global model, this feature has been used by NASA for its

: b ; ; New GSI Version 3.1 Release
* Enhanced Rapid Refresh GSI capability cperationl data Impactsucy. , SRR N
* The observation operators in GSI can be used in an ensemble data v

- ) <>
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GSI| Based Hybrid Ens-Var DA System

O GSI-3DVAR (static BE)

1
J) = (x - x,) B (x—x,) Sb- H()'R™'[y—H(x)]

O GSI-Hybrid

J(x,00)=BJ, +P,J, +J,

extended control vaniables

ﬁ]E(X—xb)TB—l(x—xb ;[)’H(X‘FX,,)]TRI[_VH(Xﬁ-xe)]

3DVAR ensembles

* Capability is available in the current released code (v3.1):

* Global capability (direct ingest of spectral GFS ensembles) was fully tested
(implemented at NCEP, May 2012)

® Regional capability (ingest of regional ensembles processed by WPS or generated

by running WRF ensembles) was not tested (Please use the upcoming version)

Developmental Testbed Center
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DTC

Developmental Tes

BUFR/PrepBUFR Data Format Support (Limited)
* http://www.dtcenter.org/com-GSI/BUFR/tutorial /index.php

& = C [ www.dtcenter.org/com-GSI/BUFR/docs/index.php e

¥, Google Maps [ YouTube [ News []Medium []Popular [LJNCAR [JNCEP [ Computing []Imported From Safari

NOAA | ESRL | GSD NCAR | RAL

DTC home Reference Testing &
Configurations Evaluation

Search UCAEI advance

K

You are here: DTC « Community GSI Users Page

o BUFR Documeris T

FExampl X
meies DTC BUFR/PrepBUFR User's Guide R RS

Documentation . X
e BUFR User's Guide version 1.0: [pdf (1M), last update: Jan. 13, 2012];

METv4.0 Release
Tutorial Presentations on BUFR/PrepBUFR 06.25.2012

OnLine Tutorial

User Support

* Presentations for DTC BUFR Tutorial 2011

(December 13, 2011: NCAR, Boulder CO) [presentations] A Rejeaun

08.17.2012

+ Presentations for DTC Community GSI Tutorial

) Release V3.4a of the HWRF system
(NCAR, Boulder CO) [presentations]

08.29.2012
Useful links and Publications GFDL vortex tracker V3.4a community code
. - I . - Release
The following links and publications provide more details on the 08.29.2012

BUFR/PrepBUFR:

UPP v2.0 Release
NCEP/NCO websit on the used of BUFRLIB: link 11.01.2012

* BUFR documents in NCAR DSS: link

¢ PREPBUFR documents at NCEP: link GSI Announcements

« Observation data processing at NCEP (by Dennis Keyser): link NEW 2012 GSI Community Tutorial

Dates: 08.21.2012 to 08.23.2012

Location: NCAR Foothills Lab, Boulder, CO
Information on the previous tutorial is available
at the link previous GSI tutorial.

Ll

New GSI Version 3.1 Release
07.20.2012 - The current offical release of GSI.
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Operational-equivalent Testing and Evaluation

Full end-to-end system runs 1x/day
- WPS (v.3.3.1), comGSI (v3.1), WRF-
ARW (v.3.3.1), UPP (v.1.0), & MET

DTC GSI Testbed for AFWA T51 configuration (v4.0)

06 Z cold start cycle
00h 03h 06h 09h sah - 12 Z continuous cycle; bkgd 6-hr
06Z GFS
forecast }.\ k— } 3 - ,={ forecast from 06 Z cold start cycle
~ / - . . . .
SelN, ! K L - Continuous cycling bias correction
[ . ] N X L > .
er-(')"eg/&— WPS 3.3.1 + REAL 3.3.1 coefficients
B | — - 20-km Northern Hemisphere Domain
| wrf_bdy | wrf_bdy GO index . .
o ‘ | are oo 00 | ars 06 54h 7 57 vertical level.s,. 1'0 hPa model top
obs files™~~ ateBC  12ZGFs upgateBC - 48-hr forecasts 1nitialized at 12 Z
¥ GSIv3.1 obs fles MET , , , : ,
e et} 7w - Grid-to-point  verification  against
BC coeff. S S . .
fromprev’ | WRF 3.3.1 GSIv3.1 Unipost | GFS obs files conventional observations
122Gl 1 7 : ‘
WRF 3.3.1 | 48-hforecast .
| | I | >I
062 09z 127 157 127

Kathryn Newman’s Poster: IOAS-AOLS 620

S,
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AFWA GO Index

RTprimary Better
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GSI Hybrid test by Chunhua Zhou

Horizontal localization scale 600km

Vertical localization scale -0.5 (InP)

80 global ensembles

The single observation is around

storm center: AMSU-A radiance

profile
Background: 2012082900

uv vector and Isotach(kts) LON=270.5 — AMSUA.3dvar.single
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Involvement in Developing the Next—phase Operational DA System




~
Plans and Future

A Complete Community Forecast-DA System

Data pre-
processin
S . bata — | Forecast — | Verification
GSI-preprocessing Assimilation
GSI WRF-ARW DTC Model Evaluation
background GSI-hybrid WRE-NMM Tools (MET)
pre-processing EnKF WREF-NMM-B
WPS Hurricane WRF

v Community DA Pre-processing System
® Operational capability of conventional data quality control
(QC)
® Data conversion/BUFR format support
® User friendly interface (background plug in, optional setup, ...)

® Documentation

S,
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Plans and Future

4 Community Ensemble Kalman Filter (EnKF) system (ongoing
etfort): To be used alone or for the GSI-hybrid

* Community system following the protocol set up by the GSI
community model

Multi-platform capability
Modularized code

User friendly interface
® Documentation
® Code management
® Shared version controlled repository with regular regression tests
® Coordinated distributed development

* Community test benchmark

Developmental Testbed Center
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