IV.  Research Collaborations with the Forecast Applications Branch 

      A.  Local Analysis and Prediction  

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

CIRA proposes the following scientific collaboration involving some aspect of applications of the Local Analysis and Prediction System within the Forecast Applications Branch (FAB).

      

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, such as AWIPS II.

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

     - Grid point verification

           - STMAS analysis \development

- Increasing the resolution of LAPS operational run to ~3km grid spacing

- LAPS in Windows

- General streamlining, debugging, and documentation improvements

           - Other software improvements (in response to evolving needs)

     - Model post-processing to produce synthetic radar and satellite imagery

     - Modifying lapsprep to permit initialization of WRFV3 from LAPS fields

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

          - Assist with the transition to the WRF as a replacement for the MM5

          - Continued testing of SST initialization implementation

3.  Model Ensembles and Ensemble Post Processing
 
Forecast Application Branch is running a set of ensembles to provide forecasts and forecast uncertainty to users.  Combining sets of forecasts allows for probabilistic post processing and threshold probabilities for a range of weather parameters.  The focal point for this exercise is a series of experiments associated with the Hydrometeorological Test Bed (HMT) and THORPEX and associated regional studies.

 
                - Configure optimum ensemble members to maximize spread with minimum 

                  computational cost
                - Run and sustain WRF-based ensembles to serve the needs of HMT
                - Investigate the quality of global models to forecast precipitation, water vapor  

                  trajectories and representativeness of convective forecasts
                - Evaluate model biases, variances, and error covariances
                - Use ensemble output to enhance analysis through WRF-3-D Var, STMAS, GSI and

                  others

                - Examine the utility of using multiple boundary conditions compared to adding  

                  random perturbations to a single boundary condition source

4.  Wind PADS

CIRA proposes to continue collaboration 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 an aircrew planning tool, ground-based for comprehensive mission planning to locate optimum sites for windsonde deployment and wind profile variance reduction.  

5.  CWB (Taiwan) Collaboration

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

Weather Bureau (CWB) to update the LAPS/STMAS 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. NWS Interaction
 
a. LAPS/STMAS in AWIPS, AWIPS II and ALPS
 
CIRA proposes to continue its long-term collaboration with GSD to have LAPS/STMAS software running in the National Weather Service WFOs for evaluation and use by operational forecasters in both AWIPS and AWIPS II.  Work with ALPS (the new AWIPS Prototype) includes support of LAPS products on deployed systems (e.g. HMT WFOs).                                                                                                                                                                                                                               

b. EFF (Experimental Forecasting Facility)

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, including the implementation of 4-km WRF forecasts out to 36 hours for the Rocky Mountain domain.

7.  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, utilizing STMAS, GSI, and conventional LAPS.  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
 
8.   Hydrometeorological Testbed (HMT)
 
CIRA proposes to be involved in the continuing operational support of HMT operations with participation in forecasting, supporting analysis systems, and model forecasting including ensembles.  We look forward to tandem funding from the California Dept. of Water Resources (DWR) to support continued operations and analysis.  Retrospective reruns of the analysis and modeling system will be conducted and some of the related findings published, if feasible.  We are also obtaining funding from NSF for further evaluation and improvement of various microphysical schemes for several HMT cases. 


 - Test alternative sources for boundary conditions to the ensemble system

9.  LAPS/WRF Modeling Activities

CIRA proposes to provide expertise to develop and deploy LAPS and the WRF for additional applications, including Fire Weather, Homeland Security, Hurricane model initialization, etc., as newly funded projects and other initiatives arise.

      10. TAMDAR Research

CIRA proposes to participate in a study involving the utility of TAMDAR aircraft humidity sensors, as time and funding dictate.

11.  Investigative Modeling Research

Additional collaborative research associated with branch activities performed by CIRA scientists in their investigations would include:

    a.  Time-phased, multi-model ensemble forecast system 

    b.  Ensemble QPE, QPF, and PQPF post-processing 

    c.  Statistical downscaling 

d. Hurricane initialization studies with LAPS / STMAS / GSI

e.   Ensemble Spread Optimization

     

12.  General Research Efforts

CIRA proposes to collaborate on the following project-independent efforts:

a. Assist with preparation of analyses and data sets for non-recurring functions   (proposals, special reports, etc.).

b. Assist with preparation of analyses, data sets, written publications and presentations for Annual Reports, Technical Reviews and scientific workshops, meetings and conferences.

c. Present results at formal and informal conferences, meetings and seminars.

B.  Activities Primarily Outside FAB

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

              1.  Science on a Sphere (SOS)

CIRA proposes to continue collaboration with the Technology Outreach Branch to enhance educational displays of SOS.  SOS has been an important component in public science education and is being ported to many national and international museums.

     

