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During my first 15 months as the ESRL 
Global Systems Division Director, I have 
learned about the DTC and its role in the 
modeling community. The DTC has made 
remarkable gains in supporting the WRF 
model within the community that has 
contributed to the great success and usage 
of the model both nationally and inter-
nationally. I believe the DTC is unique in 
how it is funded and operated as a joint 
effort between NCAR and NOAA, along 
with partners from the Air Force. It is my 
observation that there is a significant effort 
to develop global models at resolutions 
traditionally associated with mesoscale/
regional models. Therefore, it is a good time 
for the mission of the DTC to be reviewed 
and possibly updated such that the DTC 
has a viable and robust future, should 
global models eventually begin to replace 
mesoscale/regional models within NOAA 
NCEP operations, for example. At GSD, we 
have recently reorganized in response to 
these changes in the modeling community. 
(Continued on back page.) 

Kevin Kelleher, NOAA GSD

Evaluating WRF performance over time
As modifications and additions are 
made to WRF code and released to 
the community, users often ask, “Is 
WRF really improving?”    

This is a hard question to answer, largely 
because “WRF” means something differ-
ent to each user with a specific model 
configuration for their application.  With 
the numerous options available in WRF, 
it is difficult to test all possible combina-
tions, and resulting improvements and/
or degradations of the system may differ 
for each particular configuration.  Prior to 
a release, the WRF code is run through a 
large number of regression tests to en-
sure it successfully runs a wide variety 
of options; however, extensive testing to 
investigate the skill of the forecast is not 

widely addressed.  In addition, code en-
hancements or additions that are meant 
to improve one aspect of the forecast 
may have an inadvertent negative im-
pact on another.  
In an effort to provide unbiased informa-
tion regarding the progression of WRF 
code through time, the DTC has tested 
one particular configuration of the Ad-
vanced Research WRF (ARW) dynamic 
core for several releases of WRF (versions 
3.4, 3.4.1, 3.5, 3.5.1, and 3.6).  For each 
test, the end-to-end modeling system 
components were the same: WPS, WRF, 
the Unified Post Processor (UPP) and the 
Model Evaluation Tools (MET).  Testing 
was conducted over two three-month 
periods (a warm season during July-Sep-
tember 2011 and a cool season during 

January-March 
2012), effec-
tively captur-
ing model 
per formance 
over a variety 
of weather 
regimes. To 
isolate the im-
pacts of the 
WRF model 
code itself, 
48-h cold start 
forecasts were 
initialized ev-
ery 36h over a 
15-km North 
American do-
main. (Contin-
ued on page 3.)
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ASSISTING WITH THE TRANSITION OF PROMISING 
NWP TECHNIQUES FROM RESEARCH TO OPERATIONS

Time series plot of 2m T (C) bias across CONUS domain over the warm season for WRF versions 3.4 (green), 3.4.1 
(blue), 3.5 (red), 3.5.1 (orange), and v3.6 (purple). Median values of distribution are plotted with 99% confidence 
intervals. The gray boxes around forecast hour 30 and 42 correspond to the times shown in next figure.
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GSI Review Committee Meeting in Boulder
COMMUNITY CONNECTION

On July 17 after the Community Grid-
point Statistical Interpolation (GSI)  
Community Tutorial (summarized on 
page 4), the GSI Review Committee also 
met at the NCAR Foothills Laboratory in 
Boulder. Established in 2010, this com-
mittee continues to coordinate GSI de-
velopment from both operational and 
research communities, and is also re-
sponsible for reviewing and approving 
GSI code updates. During general review 
of ongoing GSI development efforts and 

future plans for GSI, the committee spe-
cifically discussed potential community 
support of the NOAA Ensemble Kalman 
Filter (EnKF) system, which is currently a 
part of the GSI-based hybrid ensemble-
variational system of the NOAA Global 

Forecast System (GFS), and a potential 
candidate for other operational appli-
cations. The decision was then made 
to establish code management for this 
EnKF system that follows the existing GSI 
code management protocol. As a conse-
quence, the GSI review committee effec-
tively becomes a joint review committee 
for both GSI and EnKF, and new member-
ship (NOAA/ESRL, and the University of 
Maryland as a deputy member) was ap-
proved to represent the EnKF develop-

ment effort. This new DA review commit-
tee thus includes members from NCEP/
EMC, NOAA/ESRL, NASA/GMAO, NESDIS, 
AFWA, NCAR, the University of Maryland, 
and the DTC. 

Researchers from the DTC plan to 
provide numerical model runs from 
a preliminary version of the North 
American Rapid Refresh Ensemble 
system (Pre-NARRE) to the Hy-
drometeorological Testbed of the 
Weather Prediction Center (HMT/
WPC) during their current Winter 
Exercise. The DTC Ensemble Task 
will run the ensemble system (most 
likely on the NOAA hjet computing 
system) and post-process some of 
the results for HMT/WPC. Members 
of the ensemble (eight in total) 
will be produced from both WRF/
RUC and NMMB dynamical cores, 
and will include different combina-
tions of microphysical, planetary 
boundary layer, surface physics, 
convective parameterization, and 
initial and boundary condition 
options (as in the chart below). 
Although the WPC will evaluate 
the runs on the CONUS domain, 
the computational domain will 
be set to the larger existing RAP 
domain, at 13 km resolution out to 
24-48h, depending on computing 
resources. One hopeful outcome of 
the experiment will be an oppor-
tunity to compare NARRE forecasts 
with parallel runs from the Environ-
mental Modeling Center’s (EMC) 

operational regional 
ensemble forecast 
system (SREF), which 
will be provided by 
EMC. In addition, 
results from the ex-
periment will be used 
to extend previous as-
sessments of NARRE 
performance to 
wintertime regimes. 

Contributed by Isi-
dora Jankov and Ed 
Tollerud.

Version of the North American Rapid Refresh Ensemble system (Pre-NARRE) provided to 
the Hydrometeorological Testbed of the Weather Prediction Center (HMT/WPC)
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(Continued from page one.) 

The particular physics suite used in these tests is the Air Force 
Weather Agency (AFWA) operational configuration, which in-
cludes WSM5 (microphysics), Dudhia/RRTM (short/long wave 
radiation), M-O (surface layer), Noah (land surface model), YSU 
(planetary boundry layer), and KF (cumulus).  To highlight the dif-
ferences in forecast performance with model progression, objec-
tive model verification statistics are produced for surface and up-
per air temperature, dew point temperature and wind speed for 
the full CONUS domain and 14 sub-regions across the U.S.  Exam-
ples of the results (in this case, 2 m temperature bias) are shown 
in the figures.  A consistent cold bias is seen for most lead times 
during the warm season for all versions (figure on page 1).  While 
there was a significant degradation in performance during the 

overnight hours with versions 3.4.1 and newer, a significant im-
provement is noted for the most recent version (v3.6).  Examining 
the distribution of 2 m temperature bias spatially by observation 
site (figure below), it is clear that for the 30-hour forecast lead time 
(valid at 06 UTC), v3.6 is noticeably colder over the eastern CONUS.  
However, for the 42-hour forecast lead time (valid at 18 UTC), v3.4 
is significantly colder across much of the CONUS. For the full suite 
of verification results, please visit: WRF Version Testing website at 
www.dtcenter.org/eval/meso_mod/version_tne

Contributed by Jamie Wolff. 

The four-panel figure shows average 2 m temperature (C) bias by observation station over the 
warm season for WRF version 3.4 (left) and 3.6 (right) at forecast hour 30 (top) and 42 (bottom).

http://www.dtcenter.org/eval/meso_mod/version_tne
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An old management adage says that if you need some new task done NOW, ask 
someone who is already busy. Although she probably cringes to hear it, this applies 
well to Tara, with an exception: she would first offer to take it on. Her tireless ap-
proach to work follows pretty directly from a commitment to accept new challenges 
in new places. In practice, it has led to twists and turns along the way. After complet-
ing her Master’s degree at Colorado State University in aerosol/cloud interactions in 
marine stratus, her graduate work at Colorado State University was interrupted to act 
as a flight and support scientist in private industry, followed by taking part in every 
level (forecasting, modeling, data management, ground control, flight scientist and 
management) of weather modification field programs in the United Arab Emirates 
and Wyoming.  Much of her field work was in airplanes (to which she credits having 
a strong stomach). Tara left NCAR briefly to participate in wind energy research in St. 
Paul, Minnesota but quickly returned to NCAR to join DTC with a focus on verification-
related work (specifically with the MET package). She has been involved with extensive 
real-time and retrospective verification for the Hydrometeorological Testbed (HMT) 
and the Hazardous Weather Testbed (HWT), most recently as the verification task lead. 
Her most enjoyable DTC experience, she says, has been teaching at workshops and 

tutorials, and her work on HWT verification, particularly on interpreting results, has been especially satisfying.

Keeping up with Tara’s work life is easy, since much of the verification-related activity at DTC (MET tutorials, workshops, 
AMS meetings, and prediction exercises) has her fingerprint on it. Keeping track of her outside-of-work life is a different 
story.  She continues her busy lifestyle by participating in her nine-year-old daughter’s school activities, sports and other 
activities, all of which somehow seem to take on a life of their own! 

Who’s who Tara Jensen

The DTC hosted the 5th Community Gridpoint Statistical 
Interpolation (GSI) Tutorial on July 14-16 of this summer 
at the NCAR Foothills Laboratory in Boulder, Colorado. 
One of several outreach events sponsored recently by 
the DTC, this tutorial was held in collaboration with other 
major GSI development teams from around the United 
States. With an ultimate goal of providing operational 
capabilities to the research community, this series of tu-
torials has become a primary training resource whereby 
both operational and research users can gain knowledge 
essential to running and further developing GSI.

The tutorial this year was a three-day venture that in-
cluded both invited lectures and practical hands-on ses-
sions relevant to GSI. Within the program were lectures 
designed to cover both fundamental (e.g., compilation, 
execution, and 
d i a g n o s t i c s ) 
and advanced 
(pre -process-
ing, radiance 
and radar data 
a s s i m i l a t i o n , 
hybrid tech-
niques, and 
GSI infrastruc-
ture) topics. 

Lecturers and practical session instructors were invited 
from major GSI development/support teams, including 
NCEP/EMC, NASA/GMAO, NOAA/ESRL, and NCAR/MMM, 
along with DTC members from NOAA/ESRL and NCAR/
RAL. The principal guest speaker from the university 
community this year was Dr. Milija Zupanski from Colora-
do State University. Attended by 41 students from the U. 
S. and other international agencies and universities, the 
tutorial easily reached maximum capacity.

Tutorial presentations and lectures are posted at http://
www.dtcenter.org/com-GSI/users/docs/index.php. For 
more information about the GSI system itself and its 
community support, please visit: http://www.dtcenter.
org/com-GSI/users/index.php.

Contributed by Hui Shao. 

The 2014 GSI Community Tutorial
COMMUNITY CONNECTION

http://www.dtcenter.org/com-GSI/users/docs/index.php
http://www.dtcenter.org/com-GSI/users/docs/index.php
http://www.dtcenter.org/com-GSI/users/index.php
http://www.dtcenter.org/com-GSI/users/index.php
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VISITOR PROJECT AWARDS

Paul Roebber  (Univ of Wisconsin - Milwaukee):Demonstration 
Project: Development of a Large Member Ensemble Forecast 
System for Heavy Rainfall using Evolutionary Programming. 

WORKSHOPS, TUTORIALS, EVENTS

Physics Workshop The DTC and NOAA will convene a work-
shop entitled ‘Parameterization of moist process for next-
generation numerical weather prediction models’ on January 
27-29 2015 at the NOAA Center for Weather and Climate Pre-
diction in College Park, MD. 

The workshop is intended to stimulate the development of 
moist process parameterization for the Next-Generation 
Global Prediction System (NGGPS) and similar global mod-
els at scales and resolutions ranging from synoptic- to con-
vection-permitting. The theme of the workshop will also be 
highly relevant to current and future generation regional and 
mesoscale models.  Observational, modeling and theoreti-
cal perspectives will be addressed. Details will be available at 
http://www.dtcenter.org/events/workshops15/moist_phys/ 

SOFTWARE ANNOUNCEMENTS

MET v5.0, release September 2014 - The MET development 
team at the DTC is pleased to announce the release of the 
MET version 5.0 verification package. It is available for down-
load from the MET Users web page: http://www.dtcenter.
org/met/users. Updates include the addition of auto-conf to 
streamline compilation and it should be noted this represents 
a major change in the directory structure of MET. More details 
are available here http://www.dtcenter.org/met/users/sup-
port/release_notes/METv5.0_release_notes.php

Also included in the release are updates to the GRIB1 and 
GRIB2 tables to be consistent with NCEP’s usage; additional 
continuous, categorical and neighborhood statistics; a new 
MODE summary graphics generation tool; enhanced MET-TC 
event equalization logic; refined logic for defining a consen-
sus track in MET-TC and refined logic for defining Rapid Inten-
sification/Rapid Weakening (RI/RW) in MET-TC. 

HWRF v3.6a, release September 2014 - The release includes 
all components of the system: scripts, data preprocessing, 
vortex initialization, data assimilation, atmospheric and ocean 
models, coupler, postprocessor, and vortex tracker.  Both the 
Scientific Documentation and the Users Guide have been up-
dated.

Users can go to http://www.dtcenter.org/HurrWRF/users to 
download codes, acquire datasets, and get information and 
documentation about HWRF.

HWRF Developers - The DTC has a new hub of information 
for developers of the Hurricane Weather Research and Fore-
cast (HWRF) model.  The website http://www.dtcenter.org/
HurrWRF/developers describes how to use the HWRF code 
repository and automated build system, has training materi-
als on using the Rocoto Workflow Manager for automating 
HWRF runs, and has pointers on how to apply for computer 
resources.  We anticipate this material will make it simpler for 
the community to contribute code for transition to the opera-
tional HWRF. 

PUBLICATIONS

Wolff, Jamie, M. Harrold, T. Fowler, J. Halley Gotway, L. Nance, 
and B. Brown, 2014   Weather and Forecasting:  Beyond the 
basics: Evaluating model-based precipitation forecasts using 
traditional, spatial, and object-based methods; http://jour-
nals.ametsoc.org/doi/pdf/10.1175/WAF-D-13-00135.1

Bernardet, Ligia et al. Bulletin of the American Meteorological 
Society: Community Support and Transition  of  Research to 
Operations for the Hurricane Weather Research and Forecast 
(HWRF) Model; http://journals.ametsoc.org/doi/pdf/10.1175/
BAMS-D-13-00093.1 

NEWS FROM THE DTC

Physics Workshop 27-29 Jan 2015 (see more details this section).

Announcements, Publications and More

http://www.dtcenter.org/events/workshops15/moist_phys/
http://www.dtcenter.org/met/users
http://www.dtcenter.org/met/users
http://www.dtcenter.org/met/users/support/release_notes/METv5.0_release_notes.php
http://www.dtcenter.org/met/users/support/release_notes/METv5.0_release_notes.php
http://www.dtcenter.org/HurrWRF/users
http://www.dtcenter.org/HurrWRF/developers
http://www.dtcenter.org/HurrWRF/developers
http://journals.ametsoc.org/doi/pdf/10.1175/WAF-D-13-00135.1
http://journals.ametsoc.org/doi/pdf/10.1175/WAF-D-13-00135.1
http://journals.ametsoc.org/doi/pdf/10.1175/BAMS-D-13-00093.1
http://journals.ametsoc.org/doi/pdf/10.1175/BAMS-D-13-00093.1
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Q & A

DTC’s primary sponsors are  the Na-
tional Oceanic & Atmospheric Admin-
istration (NOAA), the Air Force Weather 
Agency (AFWA), the National Center for 
Atmospheric Research (NCAR), and the 
National Science Foundation.

This newsletter is published by:

Developmental Testbed Center 
P.O. Box 3000  
Boulder, CO 80307-3000 USA

www.dtcenter.org

Editors: Edward Tollerud and Paula McCaslin

Get Involved! Help us 
identify and communicate 
information that we may 

not have thought of — ask a 
question about the DTC and 
its activities, a few of which 

we will provide answers to in 
this section.

OPPORTUNITIES

DTC and Our 
Community
There are several ways to connect 
with the DTC. Here are a few.

1 Submit an article or question 
for the Newsletter

Please contact dtc-editor@noaa.gov 
to send questions and ideas for arti-
cles. We also welcome comments/re-
actions/questions about information 
in this newsletter at the same email 
address. 

2 Become part of the visitor      
program

The DTC Visitor Program supports 
visitors to work with the DTC to test 
new forecasting and verification 
techniques, models and model com-
ponents for numerical weather pre-
diction (NWP).  See at www.dtcenter.
org/visitors

3 Visit the website

See www.dtcenter.org for infor-
mation about the DTC-related pre-
sentations, DTC Visitor Program, the 
DTC newsletter archive, DTC directory 
listing and more. 

The DTC is a distributed facility where 
the NWP community can test and 
evaluate new models and techniques 
for use in research and operations.

Sponsors

(Director’s Corner--continued from page 1.) 

All of our modeling efforts are now under a 
single Branch, the Earth Modeling Branch led by 
Dr. Stan Benjamin. Nearly all of the GSD DTC ef-
forts now fall within this Branch, which includes 
researchers working on modeling scales from 
the storm scale through global scale. Hav-
ing convenient access to such a wide range of 
talented personnel should benefit DTC tasking 
in the future. In addition, in my role as a member 
on the DTC Management Board, I have begun to 
work closely with NWS NCEP & EMC and Dr. Bill 
Kuo to work toward improving alignment of the 
current NCEP operational needs with the DTC 
mission, capabilities, and services. 

�� Summary of recent visitor 
projects

�� Details of new HWRF developers 
website

http://www.dtcenter.org
mailto:dtc-editor%40noaa.gov?subject=DTC%20Newsletter%20Submission
http://www.dtcenter.org/visitors
http://www.dtcenter.org/visitors
http://www.dtcenter.org

