 Quaterly report of the Meteorology Component

2.  GPS sonde database

Queries for numbers of shallow water sondes

5.  Meteorological model tests

Sensitivity to genesis pressure within threat area

sensitivity to time step

 
1.  Hurdat update

Adding storm for 1906 (?)  Add discussion of this storm including track map and file listing.

No 2006 (or 2007 so far) storms to add to base set

Storm 3 of 1904 
   This hurricane was initially left off of the Florida Commission's Base Set because the HURDAT had failed to 
list it as a hurricane striking Florida due to an omission in the end line of the record.  This oversight was corrected 
during the re-analysis of the HURDAT, and so this entry was added to our Base Set as a category 1 hurricane strike 
in Region C of Florida. 


3.  Commercial model

Model equations, discussions with U. Munich researchers (Roger Smith and student)

4.  Plans for the commercial model

Implementation changes

Verification Tests

The latest update of the HURDAT database, which includes the 2004-2005 seasons, has been delivered to the Computer Science team for inclusion in the model to derive the annual hurricane occurrence rate, which is then modeled using a statistical distribution. We have tested different distribution (e.g. Poisson vs. Negative Binomial) models to see which model gives the most appropriate fit. We have previously used a Poisson distribution. Since 2004 and 2005 were very active years, adding a large number of storms to the historical record, we thought it would be appropriate to revisit this component. (Dr. Kibria: Have we decided which distribution is the best fit?)

            The process of estimating Rmax and B the Holland parameter ( B characterizes the pressure profile) requires using aircraft, station and other data. This process is fairly time consuming as it involves specialized software and quality control by research scientists at the Hurricane Research Division. During the lifecycle of each one of the recent  storms we computed Rmax (the radius of maximum winds) at every hour. The Holland parameter was estimated by using a formulas.


We revised the Rmax (as mentioned above)  model by using the eight recent storms.  This  component  is used to stochastically generate these key parameters of the hurricanes, using distributions based on the observed (not estimated) data. As 2004 and 2005 were record years, we needed to make sure the stochastic model still fits well with observed results, as there may be large changes in the distributions.  Based on recently published (2005) results we updated the pressure decay model. The pressure decay model simulates the decay of the hurricane as it passes over land. The revised Rmax and Holland B components, as well as the new pressure decay model, have been implemented into the stochastic storm track generator, and tests have been done to insure that the results are reasonable and statistically significant.


 In order to run the Loss Model in “scenario” mode for doing validation studies, we had to construct detailed storm track histories for recent storms affecting Florida. These was completed in mid-March.  For 2004 and 2005 storms namely Hurricane; Charley, Frances, Jeanne, Ivan, Dennis, Katrina, Rita, and Wilma, we prepared validation wind field and peak zip code wind comparisons . Code has been delivered (mid-March) to interpolate the HRD wind analysis (H*WIND) to zip code locations. The H*WIND analysis incorporates a large number of observations (from ships, buoys, aircraft, etc.) and provides a best estimate of the observed surface winds of most major storms in real time on a latitude-longitude grid. We are also validating the wind model by using the modeled wind with the  engineering vulnerability model, and examining the resulting damage and losses. 

Validation of the winds from the wind model against the HWIND analysis is finished; we plotted and compared the data at landfall of the observed and the modeled winds for all the storms (see graphs below). We created wind swaths for both the modeled and observed winds. We also computed the maximum winds at zipcodes for both the observed and modeled winds, and from that we derived the mean and root-mean-square error (see table). 

Storms
Charley
Frances
Jeanne
Ivan
Dennis
Katrina
Rita
Wilma



Mean
-4
-8.47
-10.56
-1.62
-3.22
5.65
-0.58
3.85
Avg 
-2.37

RMS
8.15
10.52
11.99
4.87
6.1
7.01
1.04
5.89
Avg
6.95

Currently we are in the process of making some additional enhancements to the wind model. 


 We have updated the probability distributions functions (PDFs) to include the 2004 and 2005 storm seasons. The PDFs are empirically based on historical data and used by the storm track generator. These PDFs determine storm genesis location, motion and intensity change of the simulated storms. Since 2004 and 2005 were very active, record-breaking years, possibly leading to  large changes in the PDFs, many additional tests of statistical significance and  adjustments to the model were necessary. These tests include, but not limited to, comparing the historical number of storms with the simulated number of storms by Saffir-Simpson wind category (1-5) and by region of impact (i.e. Northeast, Northwest, Southeast or Southwest Florida and neighboring states).  Such statistical tests include Chi Square and Kolmogorov-Smirnov goodness of fit. 


Updating of the roughness model is still in progress. The roughness model determines the weakening of wind due to friction and depends on land use characteristics. Our innovative roughness model uses roughness coefficients at high spatial resolution and incorporates upwind effects in determining the local effective roughness for each zip code location. We have obtained a new land use data set that has only become available in the last month. Additional work, and software, is needed to process the data, and then the land use data will need to be converted to roughness values that can be used by the wind model.


Since the Public Loss Model must now be approved by the Commission, we are now preparing to do all the tests required to meet the latest Standards set forth by the Commission, and familiarizing ourselves with all the recent changes made to the Standards in the last few years.

