
 

 

 

Overview on Tropical Cyclone Forecasts and the Production of Kinetic 

Analysis Data  

 

Meteorological agencies and organizations across the globe regularly update forecasts for active tropical 

systems based on a wide range of observations and models. Their forecasts are then distributed through 

the Automated Tropical Cyclone Forecasting (ATCF) system and other channels, such as the WMO Global 

Telecommunication System (GTS).  

Kinetic Analysis Corporation uses a highly optimized system to generate hazard and impact data 

consistent with these forecasts. The system is designed to generate the most current view of hazard and 

impact data by using new forecast information as soon as it becomes available. This document provides 

an overview of how Kinetic Analysis uses tropical cyclone (TC) storm forecasts to produce storm hazard 

and impact estimates. 

OVERVIEW OF TROPICAL CYCLONE FORECAST GENERATION 
Tropical cyclone forecasts and KAC data are based on a sophisticated global system (Figure 1). The 

forecasts are based on meteorological data collected by a variety of sources around the world The 

sources include satellites, balloons, bouys and meteorological observing stations. Typically, the data are 

gathered every six hours at what are known as synoptic times (00, 06, 12, and 18 hours UTC). These data 

provide a snapshot of the atmosphere that forecast agencies use as boundary and initial conditions in 

their models and that forecasters use as guidance when making a forecast. Once a forecast or new 

model guidance is available, Kinetic Analysis ingests the associated data and launches a run of our 

internal customized models to generate data that is delivered to our clients.  

FROM OBSERVATIONS TO MODEL GUIDANCE AND A FORECAST 
The data collected at synoptic times are used directly by forecasters and in a variety of models. The 

models range from purely statistical models to hybrid statistical-dynamical models to purely numerical 

global models used to generate an ensemble of model results and regional hurricane models. These 

models require different amounts and types of data and take significantly different amounts of time to 

run. For example, statistical models require a relatively small amount of data compared to a global 

model with data assimilation capabilities. Thus, as indicated schematically in Figure 1, a statistical model 

can be initialized with data collected at the synoptic time and completed in time for use by forecasters 

developing a forecast for release 3 hours after the synoptic time. In contrast, it takes longer to assemble 

and process a global set of data for use in a global model. As a result, these models are initialized several 

hours after the synoptic time, and because the models are much more complex, they take hours to 

complete a run. Regional hurricane models often use the results from global models and as such are 

often started after the global models.  

 

 

 

https://www.wmo.int/pages/prog/www/TEM/GTS/index_en.html
https://www.wmo.int/pages/prog/www/TEM/GTS/index_en.html
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Due to the differences in complexity and runtime of these forecast models, situations may arise where 

one forecasting agency is able to use more-recently collected data in a model and release a forecast at 

about the same time as another forecasting agency that uses less-current data and a more time-

consuming model. The former agency's forecast (based on more-recent data) is not necessarily more 

accurate than the one based on less-current data with longer-running models. To learn more about 

timing differences across various models, please refer here1 for the status of numerical model runs 

originating from the U.S. National Center for Environmental Prediction (NCEP), such as the GFS (GFSO), 

HWRF, and HMON. 

Forecast agencies attempt to release forecasts on a regular schedule. For example, the NHC issues new 

forecasts at 03, 09, 15 and 21 UTC, three hours after synoptic times (Figure 1). The three-hour offset 

from synoptic standards provides time for: 1) analysis of synoptic observational data and the results 

from long-running models, 2) running of track models, and 3) study of the results from fast-running 

models for consideration when developing the forecast. Thus, NHC forecasts are based on a combination 

of forecaster expertise, observations and model results that can be more than three hours old compared 

to synoptic standards. For example, if NHC Issues a forecast at 09 UTC, that forecast is based on 06 UTC 

synoptic data and positions (although it may contain a last-minute text update just before its release) as 

well as model output based on data collected at 06 UTC (for statistical models) and earlier synoptic times 

(for global models that take longer to run). NHC continues to release forecasts until a tropical cyclone 

(TC) dissipates or transitions into an extratropical cyclone. 

 
1 https://www.nco.ncep.noaa.gov/pmb/nwprod/prodstat/ 

 
Figure 1. Schematic illustrating the timing for different events related to the production of KinetiCast data. The bottom scales 
are UTC times incremented from the synoptic times (00, 06, 12 and 18z) for data collection. Kinetic Analysis used the variable 
FCST_DTG to represent the synoptic time associated with a forecast.   

The models run by forecasting centers start and end at various times as represented by the grey arrows. Statistical and 
regional models ("mesoscale models") are initiated shortly after the synoptic observations are received and generally 
completed in time for use in the NHC forecasts. Ensemble and global models start several hours after synoptic observations 
are collected and, depending on the model, take more than 6 hours to run. Hurricane models such as HWRF start 4 to 5 
hours after synoptic times.  

NHC forecasts are typically released around 3 hours after the synoptic times. Shortly thereafter, Kinetic Analysis begins its in-
house, custom model runs. This time is captured by the variable RUN_DTG. The time of model completion and delivery of 
KAC data is determined by the “last modified” time stamp on your client data portal. 

https://www.nco.ncep.noaa.gov/pmb/nwprod/prodstat/


 

 KINETIC ANALYSIS CORPORATION  3 

To reconcile idiosyncrasies associated with observational data collected at various times and model 

results initialized using data of various vintages, Kinetic Analysis uses the times for synoptic data 

collection as the ‘forecast time’ (FCST_DTG) for all storm forecasts (Figure 1).  

FROM FORECASTS TO KAC DATA 
The production and release of KAC data depends upon the release of agency forecasts and model 

guidance as well as processes internal to Kinetic Analysis. As soon as a new forecast or model guidance is 

available, our system downloads and standardizes them in a matter of minutes for use by our custom 

oceanic and atmospheric models. The time that our model runs are initiated is recorded as the variable 

“RUN_DTG” (Figure 1). Once our models are launched, the time needed to generate results becomes a 

function of model resolution and the length of the storm track. 

At times, forecast agencies release special advisories with updates to watches and warnings, details on a 

rapidly evolving situation and/or new information on the storm’s track or intensity. When these special 

advisories have changes to the forecast of a storm’s track or intensity, a new model simulation will be 

initiated and new KAC data will be generated. 

Once a model run is completed, we package up all relevant data and post it on the client data portal at 

www.kacportal.com. The time for the release of the data can be determined using the “date modified” 

timestamp for the file on the client data portal. 

PRODUCTION OF POST-EVENT DATA 
Once an agency stops releasing forecasts of a TC, Kinetic Analysis will wait for at least 12 hours before 

generating a post-event footprint for the storm. This delay is designed to make sure our automated 

system is not fooled by circumstances that can delay the release of a forecast. The post-event hazard 

footprints cover the whole life of the storm and, depending on the basin where the storm is located, will 

be based on forecasts from the NHC, Central Pacific Hurricane Center or Joint Typhoon Warning Center. 

The post-event data contain both past and forecast data fields. Forecast fields are included because 

there can still be hazards associated with an event that can occur after an agency stops forecasts on a 

storm.  


