Summary of first working group discussions:

1. Intensity and track forecasts are linked. Better track forecast usually gives better intensity/structure prediction (Jeff W).
2. What information content from satellite obs can be used in TC DA for improving track/intensity forecasts? NCEP HWARF use satellite obs in clear-sky areas only. More research needed for assimilating satellite obs in the cloudy areas (cloud/precipitation DA in the inner core region).

3. Bogusing/relocation/synthesic DA:

a. Bogusing is not a good word

b. Important for vortex structure initialization

c. Depends on model/resolution, DA method, and storm case.
d. Useful for (most?) current operational models due to the model problems that cannot be fixed in near term. 

e. But not suggested for long-term R&D. Data assimilation people need to work with modelers to get model improved.

4. We need jointed efforts to develop “re-analyses” for TC studies. Could be useful for model validation. (Suggestion: NCEP works on Atlantic region and the Navy works on Pacific region).
5. Multi-scale DA for TC? Different length scales in the localization/covariance for different types of data? More research needed.
6. Coupling atmospheric DA with ocean DA. NRL studies show some positive impacts on intensity forecasts. Could be case/storm-dependent.
7. 3DVAR is left behind. EnKF and hybrid approaches (for example, EnKF/GSI for GFS) show better results. HWRF takes the same approach? (By using the GFS ensemble as BC). Regional models may have difficulties in running ensembles for different areas (especially for COAMPS-TC).
8. More studies needed for new sensor data. Lightning obs can be used in the future. Raw obs or retrieved products? Lightning flash rate -> vertical motion, ice/graupel mixing ratio? Challenging issues: forward operator, poor background from the model.
9. Test impact of AIRS retrievals and scatterometer winds in core hurricane DA 
