 C.  Forecast Applications

       (NOAA Mission Goal to Serve Society’s Needs for Weather and Water Information)

CIRA proposes the following scientific collaboration involving forecast applications with the Forecast Applications Branch (FAB) within ESRL/GSD. 
1.  LAPS/WRF Improvements

LAPS is proposed to be updated and improved by utilizing 3-D variational and 

other methods including use of forward models for retrieval of temperature and 

moisture, application of dynamic constraints, and inclusion of cloud 

information.  One of the goals would be to maintain a LAPS presence in the 

development of any new generation of forecaster workstations.

Specific proposed research efforts include:

     - Improvement of interfaces to a wider variety of observational datasets.

     - Radar processing improvements.

     - Surface analysis improvements.

     - Improved QC and preprocessing of surface observations at high frequency.

     - Cloud/precipitation analysis improvements.

     - Wind and temperature analysis improvements.
     - Plotting of software and WWW interfaces.

     - Addition of grid point verification.

     - Increasing the resolution of our operational run to 3-5km grid spacing.

- Exploration of LAPS in Windows.

     - General streamlining, debugging, and documentation improvements.

     - Other software improvements (in response to evolving needs).

2.  Range Standardization and Augmentation (RSA) Project

The RSA project is an ongoing effort to enhance weather support for space 

launch operations at Cape Canaveral AFS and Vandenberg AFB through the use of a

LAPS and MM5-based data assimilation and forecast system.  An initial 

implementation is being run in real time at both ranges, as well as on a 

developmental system within GSD.  CIRA scientists propose the following 

research be conducted as part of the RSA project:

      - Sustain system through periodic upgrades that include ingest systems 

        for new data sets.

      - Improve use and products arising from new data sets.

      - Tune microphysics and clouds in MM5.

      - Tune diabatic initialization.

      - Advocate and work to transition to the WRF as a replacement for the MM5.

3.  Coastal Storms Initiative (CSI)

The LAPS group is continuing with an initiative to compare locally driven 

mesoscale model forecasts to the national model guidance provided by NCEP in 

order to evaluate how much added value a local model can provide.  Included 

in this suite will be the WRF model running on a Linux PC cluster.  CIRA 

proposes to conduct the following specific collaborative efforts:

      - Sustain the CSI prototype by providing code to ingest new data sources.

      - Provide periodic upgrades to the WRF.

      - Tune the WRF utilizing configuration options.

      - Port improvements to the WRF SI.

      - Provide data to ongoing verification efforts.

4.  Wind PADS

CIRA proposes to collaborate with the US Army, USAF, MIT Draper Laboratory and 

Planning Systems, Inc to improve the Precision Airdrop (PAD) System.  This 

entails making incremental improvements to LAPS to ingest data, process, and 

output wind profiles while airborne on small laptop systems. The PADS 

environment is a very high resolution, moving grid that starts with a model 

background combined with mobile observations coming from other aircraft, cloud 

drift, dropsondes, and surface observations.  In addition to the 4-D analysis, 

part of the problem involves modifying the flow for rugged terrain and 

projecting the flow fields forward temporarily to the actual drop time.  Effort 

will also include the management and refinement of a web page for verification 

of the wind prediction.

5.  CWB (Taiwan)

CIRA proposes to continue its long-term scientific collaboration with the Taiwan  

Central Weather Bureau (CWB) to update the LAPS analyses and hot-start forecast 

software at the CWB.  CIRA proposes to study improvements to analysis techniques, diabatic initialization and balance package, WRF model initialization, as well as model forecast verification. This includes development and refinement of the Gridded Statistical Interpolation analysis (GSI) option.

6. WFO Advanced

a. AWIPS/LAPS

CIRA proposes to continue its long-term collaboration with GSD to have LAPS 

software running in the National Weather Service WFO's for evaluation and use 

by operational forecasters.  CIRA plans to port updated LAPS builds to the new 

Linux AWIPS platform and expand the range of AWIPS datasets that can be 

processed within LAPS.  This effort enhances CIRAs research capability by 

providing advanced modeling and forecasting techniques for evaluation in an 

operational setting.  The immediate and relevant feedback will help to shorten 

the time to transition improved products from research to operations.

b. EFF

CIRA proposes that collaborative interaction with the local National Weather Service Weather Forecast Office (WFO) in Boulder, located within the David Skaggs Research Center, be continued.  This involves FAB staff working forecast shifts, as well as involvement in some cooperative projects.

7.  Federal Highways Road Weather Modeling

     (Additional NOAA Mission Goal to Support the Nations Commerce with

      Information for Safe, Efficient, and Environmentally Sound Transportation)

CIRA proposes the development and implementation of an ensemble of similarly 

configured mesoscale models for potential input to an automated decision 

support tool for use by public emergency management decision makers.  This 

would require CIRA researchers to:

      - Configure and maintain MM5, RAMS, and WRF models, initialized with ETA,

        AVN, and RUC model output.

      - Develop ensemble products.

      - Maintain real-time transmission of model outputs to NCAR for input to the

        decision support software.

      - Develop user interface for various modeling components.

      - Develop methods for optimum merging of ensemble members and develop

        probabilistic forecasts.

      - Support winter exercises.

8.  IHOP

Part of GSD’s involvement in IHOP (International H2O Project, May - June 2002, 

centered in Oklahoma) included two low-level jet observation missions in an 

area over northwestern Oklahoma, southwestern Kansas, southeastern Colorado, 

and the eastern Texas panhandle regions.  The aircraft gathered high-resolution 

moisture and wind data using dropsondes and lidar systems.  As part of this 

effort, selected cases involving the LAPS/WRF 12-km model are being rerun and 

examined more closely.  Proposed CIRA activities include:

      - Diagnostic study, data processing, analysis, and display.

      - Analysis of LAPS/WRF 12km model reruns, comparing standard versus

        experimental versions of the model.

- Contribution to publication of results in conference papers and/or 

  journal articles, where appropriate.

9.  Weather Research and Forecast Model (WRF)

The LAPS group is represented on the Standard Initialization (SI) committee of 

the multi-agency WRF development team.  The SI committee is responsible for 

developing a capability to load early prototypes of the WRF model with data 

from public-domain model grids.  LAPS has also developed a graphical user 

interface (GUI) to allow users to define domains and projections of SI fields 

for the WRF model.  Plots of a number of the variables available in the SI 

fields, such as average terrain elevation, annual minimum and maximum green 

fraction, top and bottom layer dominant category soil type, terrain slope index,

terrain-adjusted mean annual soil temperature, land use dominant category, and 

maximum and interpolated snow albedo, are created automatically from the GUI.

As a scientific collaborator on the WRFSI project, CIRA proposes the following specific research efforts:

      - Refine skew-T plotting capability to examine SI fields in conjunction

        with other model fields and/or radiosondes.

- Upgrade and troubleshoot plotting routines as necessary and develop new

  plots of additional variables as required.

10.  Maintenance Decision Support System Project (MDSS)

        (Additional NOAA Mission Goal to Support the Nations Commerce with

        Information for Safe, Efficient, and Environmentally Sound        

        Transportation)

LAPS develops and manages web pages for the MDSS project guidance tool for highway road maintenance managers that uses ensemble models to forecast road conditions.  

Major tasks proposed to be performed in support of this element include the 

development and upgrade of model graphics for the web pages, along with development of scripts to automatically update the web pages.  Similar support is proposed for the related Weather Information in Support of Transportation (WIST) Project sponsored by NOAA. A WIST web page and model graphics will be developed, along with scripts to automatically update the web page.

11.   LAPS III  Ensemble-based LAPS

LAPS III is a future prototype of the Local Analysis and Prediction System (LAPS), offering a localized, testable system that could be ported to a wide range of test environments.  Some of these environments may include road weather demos, aviation exercises, hydrological testbeds, and landslide demos.  A coupled model 3-D variational (3DVAR) system is expected to be the new standard for LAPS III mesoscale applications.  CIRA proposes to collaborate on this project by:

      - Developing displays of model fields and probabilistic forecasts.

      - Verifying probabilistic forecasts to help guide efforts for improvement 

  of diagnostic algorithms.

12. Spaceflight Meteorology Group

CIRA proposes to collaborate on the installation of the LAPS/WRF system with the Spaceflight Meteorology Group, based at JSC in Houston, in support of manned spaceflight operations.

13. Hydrometeorological Testbed (HMT)

CIRA plans to be involved in the continuing analysis of the recent HMT field exercise while preparing for the next one. Retrospective reruns of the analysis and modeling system will take place and it is hoped to publish some of the related findings.

14. Other Research

CIRA plans to participate in several other research projects, including a turbulence study with NCAR, as well as a study involving the utility of TAMDAR aircraft humidity sensors.

