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VISIT
Bringing Training to Weather Sens/ice Forecasters
Using a New Distance-Learning Tool
BY A N T H O N Y MOSTEK, JOHN WEAVER, D A N BIKOS, D A N LINDSEY, BARD ZAJAC, SCOTT BACHMEIER,
T O M W H I T T A K E R , BRIAN M O T T A , BRAD G R A N T , JIM L A D U E , A N D JOHN FERREE

n the late 1990s, NOAA's National Weather Service
(NWS) training requirements began to outpace the
availability of travel funds. At the same time, the Internet was becoming more reliable, bandwidths were
increasing, and computers were becoming more powerful. The timing was right for the introduction of
distance learning. To address this need, the Virtual
Institute for Satellite Integration Training (VISIT)
was created in 1998 with funding from the National
Environmental Satellite, Data, and Information Service (NESDIS) and the NWS.
Since its initially modest beginnings, the VISIT
project has grown appreciably. The staff is now comprised of members from a variety of institutions, including the Cooperative Institute for Research in the
Atmosphere (CIRA), the Cooperative Institute for
Meteorological Satellite Studies (CIMSS), NESDIS,
and the NWS training division.
Early in the project, VISIT discovered that it
needed to create its own interactive presentation software with specific capabilities not commercially
available. To address this need, the VISIT team developed a software package called VISITview (inform a t i o n available online at w w w . s s e c . w i s c . e d u /
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visitview). 1 This distance-learning software allows
users to simultaneously view and manipulate the images, animation, graphics, and text. The VISITview
software is utilized by other NWS training teams,
such as the NWS Numerical Weather Prediction
team, Interactive Forecast P r e p a r a t i o n System
(IFPS), Climate and Aviation Training, and staff from
NESDIS.
The strength of the VISIT teletraining instructional approach is its ability to bring the instructor
directly into the forecast office. The direct interaction
between instructor and students establishes an active
link that can be difficult to achieve other than with faceto-face instruction. Based on positive student feedback,
VISIT teletraining has fulfilled the original goal of providing distance learning to operational forecasters.
TELETRAINING—THE

I N S T R U C T O R S . In-

structors for the teletraining sessions include staff
from CIRA; CIMSS; Cooperative Program for Operational Meteorology, E d u c a t i o n , and T r a i n i n g
(COMET); Warning Decision Training Branch; and
personnel from other NOAA organizations. Thanks
to the flexibility of the VISITview teletraining approach, instructors can be located anywhere in the
world. To conduct a live teletraining session, instructors and students need only a PC with a reliable Internet connection and a telephone.
VISITview is easy to use; thus, more instructors
have become involved in live teletraining. Several
NWS science and operations officers (SOOs) and lead
forecasters have created, led, and assisted with
teletraining sessions. Staff at the NWS Regional Headquarters and the National Centers for Environmen-

COMET UCAR, P.O. Box 3000, Boulder, C O 80307
E-mail:mostek@comet.ucar.edu
D O I: 10.1 175/BAMS-85-6-823
©2004 American Meteorological Society

AMERICAN METEOROLOGICAL SOCIETY

1

VISITview software development is funded by NESDIS and
the NWS. CIMSS makes the software available free of charge,
subject to terms, conditions, and disclaimers as posted on the
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tal Prediction (NCEP) have developed and
presented teletraining sessions. Instructors f r o m other programs, such as the
N W S N u m e r i c a l W e a t h e r Prediction
team and COMET, also use teletraining.
These teletraining sessions are developed
in coordination with the VISIT staff. The
sessions cover a broad range of topics, including satellite and lightning meteorology, N W P , warning decision making,
aviation meteorology, m e d i u m - r a n g e
forecasting, climate, and the NWS Interactive Forecast Preparation System (for a
listing of sessions, see Table 1 and Fig. 1).
The quantity of training being offered is
possible only because the instructors do
not have to waste valuable design time in
travel. Furthermore, the variety of topics
covered by VISIT would require a number of different workshops.
DESIGNING

AND

TELETRAINING

PRESENTING
SESSIONS.

FIG. I. List of the first 23 training sessions as shown on the VISIT
page. Note that the microphone icon denotes that the session is
available with instructor audio and annotations.

The

teletraining design process begins with
the selection of a topic. NWS personnel or VISIT instructors suggest topics. Once a topic is selected,
VISIT instructors along with subject matter experts
(SMEs) from outside the project decide on an outline for the session.
Creating the first draft involves a number of iterations, with each instructor/SME reviewing and adding material in stages. In addition to theoretical material and background information, most sessions
include case studies that allow students to apply the
principles. Because the NWS utilizes the Advanced
Weather Information Processing System (AWIPS) in
its operations, most examples and case studies focus
on that format. Sessions are generally designed to last
from 60 to 90 min.
Once the first draft of a session is completed, a test
run of the lesson is presented to selected NWS offices,
SMEs, and other VISIT staff to refine the contents.
Attendees provide formal reviewer comments that
the authors are required to address (similar to the review process for refereed journal articles). Modifications are made or justifications are provided, should
authors disagree with individual comments. When
the modifications are completed, dates are selected
for instruction, the VISIT teletraining calendar
(available online at www.cira.colostate.edu/ramm/
visit/ecal.asp) is updated, and a formal announcement
824
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is sent via e-mail to NWS offices through their SOOs,
who serve as focal points for the teletraining. Offices
can sign up for any listed course, though most selections are made based on local training needs. Setup
instructions are sent one week before the scheduled
date of the session, the SOO/focal point downloads
the session file from one of the VISIT servers, and
students are asked to review the student guide. This
guide contains a variety of information, including
session goals/objectives, authors, length and level of
d i f f i c u l t y (basic to a d v a n c e d ) , p r e r e q u i s i t e s ,
teletraining installation instructions, training session
options, references, written talking points, and information contacts.
The VISIT Web site contains asynchronous Webbased versions of most sessions, with embedded instructor notes, that can be viewed using a W e b
browser. A new VISITview feature has the ability to
include recorded audio and annotations with the session file. This asynchronous option allows lessons to
be played back with the voice and annotations of the
instructor. A list of sessions that include instructor
audio and annotations is f o u n d by choosing the
"training sessions" link on the VISIT h o m e page
(online at www.cira.colostate.edu/visit) and selecting
a session with the microphone icon next to the course
title (Fig. 1).
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TABLE I. V I S I T training s e s s i o n s o f f e r e d f r o m A p r 1999 t o S e p 2 0 0 3 .
Detecting Thunderstorm Outflow Boundaries at Night Using GOES
Tropical Satellite Imagery and Products
CONUS CG Lightning Activity
The Enhanced-V: A Satellite Severe Storm Signature
Using GOES Rapid Scan Operations (RSO) in AWIPS
Using AWIPS to Detect Surface Boundaries
Natural Disaster Information Cards
Diagnosing Elevated Mesoscale Ascent—The Midland Heavy Snow Event
Applying Mesoscale Tools and Techniques to Predict and Detect Severe Thunderstorms
Diagnosing the Potential for Surface Boundaries to Initiate Convection
QuikSCAT
Lake-Effect Snow I
Using AWIPS to Evaluate Model Initializations
An Ingredients-Based Approach to Forecasting Winter Season Precipitation
Lightning Meteorology I
Precipitation Type Forecasting
HPC Medium Range Forecasting
An Application of Pattern Recognition to Medium-Range Forecasting
Using Near-Storm Environment in the Warning Decision-Making Process
Top Ten Misconceptions about N W P Models
GOES Sounder Data and Products
GOES High-Density Winds
Mesoscale Analysis of Convective Weather Using GOES RSO Imagery
Forecasting Mesoscale Convective Systems
Introduction to POES Data and Products
Lightning Meteorology II
Ensemble Prediction Systems
What Can You Expect from the Eta-12?
Fog Detection and Analysis with Satellite Data
Meteorological Uses of ACARS Data
Tornado Warning Guidance 2002
Cyclogenesis: Analysis Utilizing Geostationary Satellite Imagery
POES Tropical Rainfall Potential
Subtropical Cyclone Analysis with Satellite Data
Lake-Effect Snow II
T R O W A L Identification
The Satellite Rainfall Hydro-Estimator
Wildland Fire Detection Using Satellite Imagery
Introducing GOES-12
Navigating the Climate Prediction Center's Website
Use of GOES RSO with Other Remote Sensor Data for Diagnosing Severe Weather
Water Vapor Channel Satellite Imagery
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FIG. 3. VISIT instructor John Weaver at CIRA VISIT
(inset) draws annotations on the screen to make his
point, while students at the Cleveland, OH, NWS field
office watch.
FIG. 2. VISITview panel from the Enhanced-V training
session, showing the instructor's annotations on a visible satellite image with the control menu displayed at
the bottom.
At the scheduled time of the session, offices call
in using a telephone conference number. The previously downloaded file is initiated on an office PC. The
software automatically connects to the instructor
over the Internet, allowing the instructor to control
the session remotely. These controls include the advancing of slides, annotations (e.g., Fig. 2), animation controls, etc. Any actions done by the instructor are seen synchronously at every participating
office (Fig. 3). D u r i n g the teletraining session,
interactivity is encouraged through instructor questions and case studies. The questions are designed to
generate thought-provoking discussion and practi-

cal reinforcement of principles for the student. The
exchanges often lead to refinements and updates of
session material.
Other training programs also use the VISITview
software. An example is the Weather Service Radar
Distance Learning O p e r a t i o n s Course (DLOC),
which is taught by the NWS W a r n i n g Decision
Training Branch in Norman, Oklahoma. DLOC requires an on-station time commitment of approximately 100 h per student. VISITview is also used for
the World Meteorological Organization (WMO)
Virtual Laboratory for Training in Satellite Meteorology. VISITview sessions were used for training
workshops held in China, at the Australian Meteorological Bureau in Melbourne, and at the Finnish
Meteorological Institute.

TABLE 2. Some example student comments, followed by the resulting actions taken.

—
"High-quality graphics are a big plus"
More graphics are now taken directly from AWIPS

"Interactions between instructors and students are important"
Instructors and quiz questions have been added

'Animations are very useful"
Loop sizes have been increased, full animation controls enabled, animated loop overlays

'VISITview-based sessions are easy to install and use"
User-friendly installation instructions, single self-extracting file

Focused sessions on forecasting topics, case studies highlighting specific regional and geographic problems
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T H E E V A L U A T I O N PROCESS. Upon comple
tion of each teletraining session, evaluation forms are
e-mailed to attending offices. Once the student evaluations are completed and returned, certificates of
completion are generated and mailed to each responding participant. The issuing of certificates provides an incentive for c o m p l e t i n g a n d r e t u r n i n g
evaluations. Results from evaluations are utilized to
track instructor performance, provide course feedback, enhance VISITview capabilities, and identify
unusual or unexpected problems. The evaluations also
ask offices to notify VISIT staff of any cases in which
the course material was used effectively in operations.
A study encompassing results from 1991 to 2000 for
the DLOC found that teletraining is at least as effective as classroom training (Fig. 4).
The student evaluations provide useful insight into
the teletraining sessions. W h e n sessions are first offered, student c o m m e n t s frequently result in improved versions before the session is offered again.
Student comments also highlight features important
to t h e m that are then included in f u t u r e sessions.
Some example c o m m e n t s f r o m students that have
helped improve the sessions can be found in Table 2.
Other quotations regarding the quality of the training include the following:
•

"Excellent medium that provided expert instruction with appropriate case studies. Very informative and provided forecasters here with additional
knowledge that can be applied to their forecasting skills."

•

"I must say that this has been the best VISIT training session thus far
The instructors did a fabulous job of conveying the i n f o r m a t i o n . . . the
length was a p p r o p r i a t e . . . kept the g r o u p involved. Nice to have an operational forecaster giving one of these sessions . . . he kept it operationally focused."
• "Overall, you guys do an excellent job with all the
teletraining that's being provided; given tight
schedules at local WFOs, please continue to offer
sessions as often as possible so the maximum number of staff members can attend; thanks!"
• "I want to thank both instructors for an excellent
presentation. There were several points that I will
take away from this presentation that I can apply
operationally. The interaction was very good and
enhanced the learning process."
• "We have had two days (Monday and Tuesday)
where storms with positive lightning-dominated
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FIG. 4. Graph showing actual examination scores (%)
from the W e a t h e r Surveillance Radar-1988 Doppler
Operations course. Red bars show results from 100%
residence training, blue bars from when the course was
converted to distance learning via CD-ROMs and limited teletraining, and yellow bars from the same course
taught utilizing expanded teletraining (replacing CDROMs) with a concluding workshop. The scores are
similar scores, regardless of the training forum, with
perhaps a slight increase for the teletraining method.
"Prof" in the chart indicates scores for a hands-on proficiency exam now proctored on station. Exam I covers basic principles, exam 2 covers base products, exam
3 covers derived products, and exam 4 covers system
operations. Graph supplied by the Warning Decision
Training Branch in Norman, OK.

cores p r o d u c e d significant hail a n d extremely
heavy rainfall
I suspect we might see a similar
type storm tonight and again t o m o r r o w . These
cases definitely r e i n f o r c e the c o n c e p t s of the
Lightning Meteorology II VISIT teletraining."
As noted earlier, VISIT sessions—unlike m a n y
classroom training presentations—are peer reviewed
before presentation. Future plans to include level-2
and -3 evaluations are dependent on the new NWS
Learning Management System.
T E L E T R A I N I N G S E S S I O N S — R E S U L T S . The

VISIT project has been very successful f r o m its inception. For example, for the period from April 1999
through November 2003, the VISIT project has proJUNE 2004 BAI15- | 8 2 7
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FIG. 5. Cumulative number of Integrated Sensor Training VISIT training certificates issued from Apr 1999
through Mar 2003.

duced the following:
•
•

742 training sessions conducted on 45 topics;
an average of five offices per session for a total of
3721 office sign-ups; 2 and
• over 12,000 training certificates issued2 (Fig. 5).3

All 122 NWS forecast offices have participated.
These offices include the 116 offices in the contiguous United States; the office in San Juan, Puerto Rico;
three offices in the Alaska region; and two in the Pacific region. Most of the NWS National Centers for
Environmental Prediction, River Forecast Centers,
and Central Weather Service Unit offices have participated, and several non-NOAA organizations have
taken teletraining, including the U.S. Navy, emergency managers from a number of cities and counties, and the Canadian Meteorological Centre. From
these metrics we calculated that 835 unique students
had taken five or more sessions, which is equivalent
to roughly one day of classroom training. Thus, considerable travel expenses plus time out of the office
have been saved. Preparation for the VISIT material
takes more time than comparable classroom presentations, given the extensive peer-review process used
for the teletraining. However, the benefit gained by
2

Most participants have taken multiple sessions, and many offices have signed up for the same session multiple times.

3

Figure 5 shows a sharp increase in cumulative certificates until early 2001, followed by a lesser but steady increase thereafter. The reason for this trend is that the total number of sessions remains approximately constant as older sessions are
transitioned to asynchronous versions and new teletraining
sessions are developed.
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teletraining more than outweighs the expenditure for
classroom training. Another benefit of teletraining is
the use of the asynchronous versions for students who
cannot attend the live teletraining.
As information on the success of the VISIT approach to teletraining spreads, the potential for even
more programs to use VISITview for their training
grows. The need for training and briefing tools offered
via distance learning is greater than ever as training
needs continue to outpace the availability of travel
funds. The VISIT project is working with other offices in NOAA and with other agencies, including the
Department of Defense and WMO, to support the
spread of the teletraining approach.
SUMMARY. In the late 1990s, the National Weather
Service decided to begin a transition from classroom
training to distance learning. In response to this requirement, the Virtual Institute for Satellite Integration Training project was established with the goal
of bringing meteorological instructors into forecast
offices remotely, using a combination of the Internet and a conference phone line. To carry out its
mission more effectively, the VISIT project developed a software application package k n o w n as
VISITview, which provides several new capabilities,
including live two-way interactions. Additionally,
VISITview allows for the continuing expansion of
teletraining functionality needed in today's environment of rapidly evolving technology and tight training budgets.
Based on extensive feedback from participants, the
VISIT project has fulfilled the original goal identified
in 1998. The number of topics addressed, and participating students, has increased appreciably. A typical
m o n t h l y training calendar now contains 2 0 - 3 0
teletraining sessions over a wide variety of topics. To
date, over 10,000 training certificates have been
awarded, and most student feedback suggests a direct
applicability to current forecast problems. The VISIT
Web site (online at www.cira.colostate.edu/visit) contains stand-alone versions of most sessions, with embedded instructor notes, that can be viewed using a
W e b browser. T h e r e are a u d i o versions with
instructor's annotations for selected sessions. The
Web/audio versions make it possible to view the material at any time. VISIT teletraining applications continue to expand as more NOAA offices turn to this
approach as a cost-effective solution to the problem
of increased training requirements, coupled with
shrinking training and travel budgets.
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AN\S and the American Geophysical Union (AGU) are
working together to revitalize Earth Interactions and
establish the journal as a first-class publication venue
for interdisciplinary Earth and environmental sciences.
Earth Interactions is seeking papers that explore the
interactions among the biological, physical, and human
components of the Earth system. El will consider the
following kinds of papers:
•
•
•
•

original research article
review articles
brief "data reports" and "model reports"
special collections of papers from conferences and
workshops

There are currently no page charges or color charges
for the journal. Manuscripts can be submitted online
at earthinteractions-submit.agu.org.
For more information, please contact the editor,
Jon Foley, at the Center for Sustainability and the
Global Environment, University of Wisconsin-Madison,
1710 University Ave., Madison, WI 53726; e-mail:
jfoley@wisc.edu.
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The Data Integration for
Model Evaluation Web Site
A One-Stop Shop for Model Evaluation
BY GEORGE TSELIOUDIS, WILLIAM B. ROSSOW, ANASTASIA N . GENTILCORE, AND JACK KATZFEY

E

ven though atmospheric models have improved
greatly over the years, errors in their predictions
o f t e n u n d e r m i n e the public's c o n f i d e n c e in
weather and climate forecasting. The first step in improving an atmospheric model is to evaluate the
model results against observations of past weather and
climate changes. If a model can accurately reproduce
past weather or climate phenomena, we have more
confidence that its predictions will be accurate.
The observations used in such model evaluations
come from ground-based, airborne, or satellite instruments used in large observational campaigns. Even
though most of those campaigns attempt to improve atmospheric models, only a small fraction of the collected
data is actually used to evaluate and improve such models. This is primarily because of the differences between
the datasets produced by observational programs and
those needed or "wished for" by modelers for their
evaluation studies. Observers produce data streams of
parameters that are either retrieved or directly measured
by their instruments at the time and space scales of their
observational platforms. Modelers, on the other hand,
require gridded data of those parameters that are directly calculated by the model at the space and time
scales characteristic of their particular model grid.

The distinctive characteristics of the data collected
by the different observational platforms introduce an
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additional problem. Field studies collect high-resolution
samples at a few discrete locations, while satellites provide a top-down view at near-global coverage, but with
relatively low space-time resolution. Testing and improving an atmospheric model requires both the detail
of the field study data and the large-scale perspective
of the satellite observations. Unfortunately, field experiment data banks rarely make available the satellite retrievals coincident with the time and place of
the experiment. As a result, a modeler who wants to
test an atmospheric model against all available information needs to search, extract, and manipulate data
from a number of different sources.
The incompatibility between observational output
and model evaluation needs became the source of
great problems in the Global Energy and Water Experiment (GEWEX) Cloud System Study (GCSS).
The study was conceived to improve the representation of clouds in climate and weather models by evaluating cloud system resolving models (CSRMs) using
the observations collected by major field experiments.
Five working groups were created to study the five
major cloud types (stratocumulus, cirrus, midlatitude
layered, convective, and polar). It was soon realized
that the sparse and limited data collected by field studies were often insufficient for extensive model evaluations and that the immense resources of the coincident satellite observations were either underused or
not used at all in those studies. Moreover, the results
of a few field study evaluations needed more extensive statistics to generalize them.
Therefore, in its latest reorganization, GCSS decided to institute the Data Integration for Model
Evaluation (DIME) activity. The main objective is to
integrate "global" satellite and reanalysis datasets with
field study datasets from ground-based and airplane
observations to produce an inclusive and practical
resource for model evaluation.
The first incarnation of the DIME Web site that is
described in this paper attempts to collect in one lo-
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waves. A modeler who wants to
test a model's performance under certain meteorological conditions can choose a cloud type
a n d field e x p e r i m e n t t h a t
closely matches those conditions. In addition, through the
D I M E W e b site any modeler
can be involved in GCSS by
running and testing a model for
cases currently studied by the
w o r k i n g g r o u p s (links to all
working group W e b sites are
provided).
For each field experiment,
the available datasets and software are provided, including
model forcing datasets, largescale observations, field study
observations, statistical comFIG. I. The DIME home page. It shows the list of field experiments that are p o s i t e s , a n d d a t a s i m u l a t o r
included on the site for each of the five GCSS working groups. A click on a software (see example in Fig. 2
field experiment name brings the user to the DIME page for that experiment. and Table 1).
Model forcing datasets can
cation all the tools and information that a modeler be used to initialize model runs for the region and
needs in order to run and evaluate an atmospheric time period of the field experiment. For all field exmodel. This makes it easy for atmospheric modelers p e r i m e n t s on the W e b site, the s t a n d a r d forcing
worldwide to test their models for a multitude of dif- dataset consists of a subset of the National Centers for
f e r e n t a t m o s p h e r i c c o n d i t i o n s . T h e W e b - b a s e d Environmental Prediction (NCEP) reanalysis atmodataset provides large-scale observations for the time spheric fields at 2.5° horizontal resolution, 17 vertiand area of specific field experiments as well as links to cal levels, and 6-h time resolution. A few field experithe experiment datasets, usually at the field program ments include higher space and time resolution, and
Web sites. As a GCSS effort, DIME focuses on field some of the ARM and Tropical Ocean Global Atmoexperiments related to the study of clouds and radia- sphere Coupled O c e a n - A t m o s p h e r e Response Extion; however, climatological statistics for the same periment field experiment cases provide links to a
variational analysis dataset (described by Zhang et al.
cloud types and climate regimes are also provided.
The DIME Web page at present includes around in the November 2001 Monthly Weather Review) that
30 field experiments, separated into the five cloud can be used to initialize more accurately CSRM and
types. The datasets include both data to initialize single-column model simulations. Individual atmomodel runs as well as data to evaluate the results. This spheric parameters or the whole model forcing dataset
overview of the available datasets presents a roadmap can be downloaded via ftp from the DIME Web site.
on how to initialize and run a model for a field study
case and how to evaluate the model results against the
wealth of available observations. We also give an example of one model evaluation result, using exclusively data from the DIME Web site.
C O N T E N T S A N D S T R U C T U R E . Cloud types
are useful classifiers of the field experiments (see Fig.
1) because they indicate distinct meteorological conditions, whether baroclinic storm systems or tropical
AMERICAN METEOROLOGICAL SOCIETY

The large-scale observations link mostly includes
satellite retrievals of radiation, cloud, and precipitation
properties, along with reanalysis data of meteorological conditions. The datasets usually cover 10°-30° of
latitude by 20°-40° of longitude over a few days to a few
months, depending on the extent of the experiment.
The example in Fig. 3 illustrates some of the main largescale datasets, including 3-hourly cloud-top pressure
and cloud optical depth from the International Satellite Cloud Climatology Project (ISCCP), daily precipiJUNE 2004 BAI15- | 8 3 1
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TABLE I. Summary of datasets and software packages provided in the DIME W e b site for the
A R M 2000 I O P .

Model forcing datasets

Large scale observations

Field study observations

• Limited area models
(NCEP/ECMWF reanalyses and
regional model data assimilations)

• Gridded data
- ISCCP D I / D X
- SSM/I
- TOVS
- GPCP
- NCEP/ECMWF reanalyses
- ISCCP radiative fluxes

• Links to the field study
Web pages

• Single column models
(Variational analysis products)

• Point data
• Rawinsonde observations

Statistical composites

Data simulator software

• Climatological composites from
ISCCP and other data sources

• Convection collocator

• ISCCP simulator

'•W6&&

tation f r o m the Global Precipitation Climatology
Project, 3-hourly radiative flux data from the ISCCPderived climatology, and 6-hourly 500-mb vertical velocity from the NCEP reanalysis dataset. In addition,

h ttp ://gcss

-Jim e. giss. nasa. go Warm - OO/arm- 00. html

most field experiment cases on the DIME site include
Special Sensor Microwave/Imager (SSM/I) retrievals of
atmospheric water vapor, liquid water, and precipitation; TOVS atmospheric profiles of temperature and
precipitable water; European Centre for
M e d i u m - R a n g e W e a t h e r Forecasts
( E C M W F ) reanalysis meteorological
data; and operational radiosonde profiles
of t e m p e r a t u r e , h u m i d i t y , a n d w i n d
properties.
By selecting a l a u n c h i n g location
from a map (Fig. 4), the user can view
or download the vertical profiles of temperature, relative humidity (RH), and
wind, along with cloud b o u n d a r y
heights derived using the R H - b a s e d
method described by Wang et al. in the
Journal of Climate (September 2000).
The large-scale observations can be used
to test the performance of several components of a model simulation, ranging
f r o m the cloud and precipitation
scheme to the radiative flux calculations
and the atmospheric dynamics.

FIG. 2. The DIME page for the Atmospheric Radiation Measurement
(ARM) March 2000 Intensive Observations Period (IOP). It shows
a list of the available datasets and software for that case. The list
includes model forcing datasets, large-scale observations, field study
observations, statistical composites, and data simulator software. An
illustrative cloud-top pressure image from ISCCP data is also shown.
8 3 2 I BAPIS- JUNE 2004

The Web site for the respective fieldstudy observations usually provides the
full datasets that were collected by the
different field experiment platforms. Such
datasets include detailed information on
fields like cloud microphysical properties
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FIG. 3. Illustration of some of the main large-scale datasets for one day during the March 2000 ARM IOP. It shows
(clockwise from top left) cloud-top pressure and cloud optical depth from the ISCCP, precipitation from the
Global Precipitation Climatology Project (GPCP), 500-mb vertical velocity from the NCEP reanalysis dataset,
and shortwave downwelling flux at the surface and longwave upwelling flux at 440 mb from ISCCP-based radiative flux data.

and water vapor vertical profiles that are not accurately
retrieved or are not readily available in satellite datasets,
and thus provide the smaller-scale details that are missing from global datasets. At the present time there is no
attempt to merge field study and satellite observations
in DIME. The plan is to test merging techniques for selected cases in the near future (e.g., Fig. 4).
The statistical composites put the field experiment
cases in the context of regional climate. This part of
the Web site is still under construction. So far, the
only statistical composite is for the ARM-2000 Intensive Observing Period over the southern Great Plains.
For March 2000, when the experiment took place, statistical distributions of cloud-top pressure and cloud
optical thickness are derived f r o m ISCCP observations for the field experiment location and for the
whole central United States. In addition, for the field
experiment location, a statistical composite of cloudAMERICAN METEOROLOGICAL SOCIETY

top height and vertical extent is derived from ARM
radar retrievals. Those composites reveal the main
cloud types over the experiment site in that m o n t h
and the extent to which those types are representative of the cloud field in the region. In the near future, we intend to populate the Web site with statistical
composites that will provide the climatological features
of the cloud field for all the major climate regimes.
In the data simulator software we will archive software that manipulates model o u t p u t s to p r o d u c e
fields that can be directly compared to observational
retrievals. At the moment, two software packages are
archived. The ISCCP simulator uses as input typical
cloud-related model output parameters, and produces
cloud properties that can be quantitatively compared
to t h o s e r e t r i e v e d by I S C C P . T h e c o n v e c t i o n
collocator scans ISCCP data and provides, for a given
place and time, the nearest convective event and its
JUNE 2004 B A H f | 8 3 3
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FIG. 4. The left panel shows the launching locations of radiosondes (red squares)
superimposed on ISCCP cloud-top pressure data for one time period during the
Winter Icing and Storm Project (WISP) field experiment. By selecting one or more
launching locations, the user can view or download the radiosonde vertical profiles of t e m p e r a t u r e , relative humidity, wind, and cloud boundaries for that
location(s) as shown in the right panel of the figure.

life history. It is hoped that in the near future we will
archive on the site similar software packages that will
make more meaningful comparisons of model output
to retrievals by ground-based and airborne radar or
by the newer generation of satellite instruments.
D I S C U S S I O N . Data integration brings together
data from disparate instruments to create a coherent
description of observed physical processes. In model
evaluation studies, this physical description makes it
possible not only to identify the model parameters
that are not correctly simulated, but also to attempt
to explain the model simulation errors. In the model
evaluation example for March 2000 in the central
United States, using the datasets on the DIME Web
site (Fig. 5), the Australian Division of Atmospheric
Research Limited-Area Model (DARLAM) model
(overall) produces optically thicker clouds near the
center of the baroclinic storm. This problem was also
found in a regional-model evaluation study of storm
clouds over Australia by Ryan et al. (see the September 2000 Monthly Weather Review) and in a global
model evaluation study of N o r t h e r n H e m i s p h e r e
midlatitude clouds (by Tselioudis and Jakob in the
Journal of Geophysical Research, 2002). The too-large
cloud optical depths of the model can be due to excessive cloud vertical extents, large cloud water con834
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tents, or incorrect simulation of cloud particle
p h a s e a n d size. T h e
DIME Web site provides
access to radiosonde and
ARM radar data that help
estimate the physical extent of the clouds, as well
as aircraft data for t h e
cloud water content and
particle phase and size.
These additional cloud
properties, along with
the description of the dynamical and thermodynamical conditions from
the reanalysis datasets,
make possible a detailed
s t u d y of t h e p h y s i c a l
mechanisms that may be
responsible for the model
cloud optical depth errors.

The DIME Web site is
a work in progress a n d
will remain so over the next few years. More recent field
study cases will be added as the data become available.
Finally, large-scale datasets from the new generation of
satellite instruments will be added for the more recent
field experiment cases. The improvement of the Web
site, however, depends on the level of interest and the
willingness of the observational and modeling communities to assist in this effort. The assistance can come in
the form of model forcing or field study datasets or datasimulator software packages that can be included on or
linked to the DIME Web site, thus making them more
easily available to observers and modelers alike. The creation of an all-inclusive Web site for model evaluation
studies is the ultimate objective of the GCSS DIME
project.
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