EMC Annual Hurricane Meeting Notes

This meeting was primarily meant to discuss aspects of the EMC hurricane modeling efforts.  The first half of the day consisted of discussing upgrades to the GFDL model, due to be frozen in 2005, and the second half of the day dealt with discussing the NCEP HWRF, due to become the operational hurricane model in 2006, and the transition of the GFDL model to the NCEP HWRF.

A variety of speakers discussed their work with EMC and how it pertains to upgrading EMC’s hurricane modeling efforts.  Naomi Surgi first gave a brief overview of the day and the motivation for it, making the point that she invited people from the research community (e.g., from URI, UM, and HRD) to provide us insight into the decisions that go into the operational modeling efforts and to express the hope that we will work with them.  She made the point that at ECMWF, it is the operations that drive the research, and she would like to replicate that relationship at NCEP.

The first speaker was Isaac Ginis, who spoke about his work on upgrading the coupled hurricane/ocean modeling system.  He discussed work he’s done modifying the drag coefficient consistent with recent work showing a leveling off of drag coefficients at high wind speeds (he showed a figure from Mark Powell’s Nature paper), and showing some work incorporating wave-age parameterizations.   The next speaker was Brad Ferrier, who discussed some of the issues with respect to physical parameterizations and how best to work with them in the framework of a modeling study.  An important point that he made is that, when it comes to model sensitivity, it is often the interactions between parameterizations that can be as important as the schemes themselves.  So sometimes you can add what you think are improvements to a scheme, but once you implement it into the model its interactions with the other schemes may actually degrade the forecast.  Morris Bender then showed some plots where he tested the GFDL simulation of Debby from a few years back by incorporating a complex microphysics scheme, and he found that by incorporating that scheme (*and* turning off the convective parameterization scheme) he was able to alleviate the spurious overdevelopment of Debby seen in the operational run.  Qing Fu then spoke about his work on mesoscale data assimilation.  He said that intensity errors are the largest during two main periods – when the storms are weak and when they are strong.  He is working on developing a new initialization scheme that is an improvement over the current bogussing scheme used in the GFDL.  It incorporates information pertaining to the storm’s wind components, surface pressure, temperature, moisture, and storm size.  He will be working toward developing 3D Var on the mesoscale in the future, using airborne Doppler radar data (along with John Gamache I believe).  Other speakers talked about rainfall validation work, the development of a coupled land-surface model with the Eta, the numerics framework of the HWRF, and user issues of HWRF.

Naomi Surgi then spoke about the HWRF development.  She identified the three components of model development): observations, data assimilation, and modeling.  She said that the main goal of their efforts is to improve TC intensity and structure forecasting.  To accomplish this it is necessary to focus on several aspects of the TC problem: environmental forcing, convective scale processes, microphysical processes, inner core-vortex-scale interactions, air-sea interactions, ocean heat content and SST change processes, and land surface processes.  She identified several needs for EMC: 1) high quality hurricane core observations; 2) data assimilation techniques to be developed for inner-core initialization, verification techniques (of both intensity and structure), and ensemble techniques.  She outlined specific working groups (with specific people included in them), which include development, physics testing, diagnostics and validation, and data assimilation.  She placed HRD in the physics testing group and suggested we would also be good for the verification group.  She also said John Gamache would work on the data assimilation group.

All in all I felt very encouraged that Naomi is receptive to what we have to offer and can see a role for us in EMC’s efforts.  She made specific mentions of our role in testing physics schemes and evaluating and verifying the models.  She also made specific mention of our role in providing airborne Doppler radar coverage for mesoscale data assimilation work.  From the standpoint of our upcoming field program requests, I envision a distinct role for us in these realms.  She, and others, said that they lack a good balance constraint for weakly-developed or developing systems, and they need observations to provide these constraints.  That is exactly the environment that is being targeted in the 2005 field program goals (i.e., genesis and life-cycle studies in the E Pac).  Our goal is to provide near-continuous Doppler radar coverage of incipient systems from genesis through mature stages.  Such observations can provide valuable datasets for EMC to work toward developing their assimilation schemes.  Furthermore, the emphasis on microphysics planned in 2005 can be used to evaluate the parameterization schemes in HWRF.  And all of the datasets collected can be used in verification technique development, and covering a storm form genesis through maturity will be a novel datasets that can be valuable for EMC as well as the research community.  I’m going to talk to Naomi about this tomorrow.

The next day I had a long conversation with Naomi.  We talked about what I could do to help out NCEP and EMC.  She is keen to having help from the research community in testing the NCEP HWRF.  To that end she spoke to Dave Nolan and me about testing the HWRF on a variety of cases.  I mentioned that I don’t have anywhere to run the NCEP WRF currently, and she offered to set up an account for me at NCEP.  She said that we would make arrangements for me to come up to NCEP after the new year for a few days to get training from the folks at NCEP on running their HWRF.  One thing that I brought up with her is that HRD can use its observational database to perform validation and evaluation studies (my work on the microphysics and rainfall validations are good templates).  She thought that does provide an excellent opportunity for all of HRD to contribute to EMC’s efforts.  I then spoke to her about our proposed field program efforts in 2005.  She is aware of our needs, and intends to think about EMC’s needs with respect to the field program and get back to Frank about it.  I pointed out the possible benefits of collecting data across the life cycle of the storm, especially when the storm was weak and developing.  She recognized the benefits of observations in such an environment.

We both came out of the conversation recognizing that this represents the beginning of a closer collaboration between EMC and HRD, something that can only be positive for both organizations.

