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The goal of this project is to develop a new MET tool (TC-Gen) which will provide 
a standard framework for verifying deterministic and probabilistic TC genesis 
forecasts.

• Supports GFDL/Marchok tracker output (or any output following 
those formatting conventions).

• ATCF a- and b-decks as the verification dataset.

• TC-Gen capabilities have been developed in consultation with DTC, 
EMC, and NHC.



https://dtcenter.github.io/MET/develop/Users_Guide/release-notes.html

TC-Gen was first released in January 2020.  Several enhancements have been 
implemented with the METv10.0.0-beta3 release in January 2021.



The logic was updated to include two different scoring/verification 
algorithms.

• “DEV” mode:  Likely most relevant to model developers
• A “hit” forecast must occur within the user-defined spatial and temporal 

tolerance.

• “OPS” mode:  Likely relevant for NHC
• A forecast is matched to a numbered system in the ATCF.  The forecast is a 

“hit” if best-track genesis occurs within a user-defined time of the model 
initialization time.



DEV method hit example

• GFS forecast genesis at 110N, 480W; init 2019082300, valid 2019082512:

• Matching entry in BEST at 2019082512 at 112N, 523W:

• BEST genesis at 2019082406 at 103N, 464W:

GFS forecast genesis 
valid time and 
location within user-
defined 36 h and 500 
km of BEST genesis.



OPS method hit example

• GFS forecast genesis at 110N, 480W; init 2019082300, valid 2019082512:

• Matching BEST entry in b-decks at 2019082512 at 112N, 523W:

• BEST genesis at 2019082406 at 103N, 464W:

GFS forecast genesis 
matched to a BEST entry. 
GFS forecast initialization 
time is no more than 
user-specified 48 h prior 
to BEST genesis time.



Several new config file options were added.

• init_inc: A list of model initialization times to verify.

• init_exc: A list of model initialization times to exclude from verification.

• basin_mask: Only verify forecasts in specified basins.

• genesis_match_radius: The maximum distance allowed to match a forecast 
to an ATCF system.

• dev_hit_radius: The maximum distance between forecast and observed 
genesis location to qualify as a “hit.”

• discard_init_post_genesis_flag: Discard all forecasts with an initialization 
time after the best-track genesis time if TRUE.



Added the genesis matched pair (GENMPR) output line type to 
provide information about each hit, false alarm, and miss event.



Added gridded netCDF output file with counts for genesis and ATCF 
points/tracks.



• Forecast verification by year for 
each model configuration.  

• x-axis: success ratio
• y-axis: probability of detection
• Dashed lines: frequency bias
• Curved lines: critical success index

• All values would equal 1 for a 
perfect performing model.

• Compared to GFSv15, GFSv16 
exhibits on average:

• Larger probability of detection
• Smaller success ratio
• Larger critical success index

• Overall, GFSv16 is more 
cyclogenetic than GFSv15.

Application: Evaluation of model upgrades. 



• Includes genesis forecasts from 
F006 through F120

• Forecasts can verify any time 
within 120 h of model initial 
time to be considered a “hit”

• Includes forecasts through 
10/26/20

• Arthur through Zeta
• STS Alpha excluded

• All values would equal 1 for a 
perfect performing model

• x-axis: success ratio
• y-axis: probability of detection
• Dashed lines: frequency bias
• Curved lines: critical success index

Application: Comparing TC genesis verification statistics among multiple models.



Plans for 2021

• Implement the capability for verifying probabilistic TC genesis 
forecasts.

• Update documentation on TC-Gen in the MET User’s Guide.

• Update TC-Gen use case in the MET Online Tutorial.

• Support testbed partners as they begin using TC-Gen.
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