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Introduction

As model resolution increases, convection is more explicitly resolved leading to a more WRF Setup
detailed and arguably more skillful forecast. To determine whether predictions of convection * WRFv3.1.1
are actually improving, careful evaluation of forecast skill is needed. Due to the inherent * Initialization:
chaotic nature associated with convective initiation, traditional point-to-point verification may * 40-km NAM
not accurately represent the true forecast skill. A slight shift in convective location can result * 00Z

in the forecast being deemed not skillful even if the forecast was subjectively a very accurate * 44 Vertical levels

representation of the event. Therefore, a method to account for spatial variations is required POLCAST3 3-km POLCAST4 3-km POLCAST4 1-km Western ND 1-km
to make an objective analysis of forecast skill June 21° to July 23%, 2010 June 27" to August 6", 2012 July 8" to August 67, 2012 June 1% to August 31, 2012

Background

The Polarimetric Cloud Analysis and Seeding Test (POLCAST) is an ongoing research
project with biennially occurring field campaigns in eastern North Dakota focused on
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o 1-km Constant Altitude Plan Position Indicator (CAPPI) at 2-km horizontal resolution.

° Interpolated to horizontal 3-km model grid. > The 2010 eastern ND forecasts had the highest miss rate and they also under-predicted the

* Method for Object-based Diagnostic Evaluation (MODE) tool, available as part of o For the 3-km runs, around 70% of cases were hits and, for the subset of hits, the . : : : )
the Developmental Testbed Center's (DTC) Model Evaluation Tools (MET) package amount of convective coverage forecasted was within 10% of the observed szl.letSt dotlajects. AI‘III tlt1e l;)_thetr §|muIaSt!ons hae Irlughebr_ faltse alarm ratel?, anSf alsoboverd thi
> Simulated reflectivity compared against radar reflectivity hourly for forecast hours 03 f  Gonvective area for the majority of the hours analyzed. ; may be attributed to the model having trouble correctly forecasting wesker forcing events.
to 24 UTC (when radar data existed), using an intensity threshold of > 5 dBZ. [P S ST GRS N 1A, ClofEEs bl SIS Q48 10 DI L™ Sl ever o The 1-km eastern ND runs significantly over-predicted smaller scale convection, but did
> The total number of matches (hours) where forecast and radar data existed and was forecasted. The 1-km eastern ND runs did slightly better for the larger area bins but ightlv bett th | bi han the 3-k t H the 1-k had th
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compared are: 275 for eastern ND 2010 3-km, 196 for eastern ND 2012 3-km, 179 for s!gn!f!cant y ¥ o noi ' !ch lor bi : N highest percentage of area differences in the 20 to 50% bin, showing there were large
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* Forecast Evaluation Metrics However, western ND runs were the most skillful for predicting large object sizes.

o Method 1: Basic Convective Forecast SKkill

cells as opposed to developing fewer but larger features.

" I;jlg,rrflzli?\e. alarm, and miss rates based on whether convection was present in either CO"CI usions Futu re WO rk
» Shows a general overview of how well the forecast predicted and timed convection. * Overall, all the 3-km forecasts did fairly well in * Evaluate the magnitude of forecasted convection by increasing intensity thresholds in MODE. Comparing the area after

forecasting the timing and coverage of convection. applying higher intensity thresholds will show whether the forecast is skillful in predicting the intensity of convection.
Both the 2010 and 2012 eastern ND 3-km runs over- * Determine if there is a correlation between forecast skill and cloud concentration nuclei (CCN) concentrations. Many if
forecasted larger scale convection, while the western not all single-moment microphysical schemes assume a constant cloud droplet concentration, which implies a constant
ND 3-km forecasted larger features better. CCN concentration. Measurements taken during POLCAST4 show significant CCN concentration variations.

* The 1-km runs were strongly biased towards * Currently running several simultaneous WRF realizations with different microphysical packages and different cores.
developing smaller objects. These runs can be used to perform a sensitivity study of the impacts of physics on forecast skill.

* Results from eastern ND 3-km simulations suggest

= Total number of ‘objects’ in both domains binned according to their sizes. that the model ma : : :
] y have a hard time dealing with
Forecast area masked to match area observed by radar. weaker forcing cases and convective initiation. ACknOWIngments

= Aggregated results show whether the forecasted mode of convection was This project was funded by the North Dakota Atmospheric Resource Board. Special thanks to the National Center for
observed including the amount of convective elements present in the domain. Atmospheric Research for providing computational resources and technical assistance with additional WRF simulations.

o Method 2: Coverage
= Only computed when convection exists in both domains.
= Ratio of area covered by convection divided by total area of domain.
= Shows how well the forecast predicted convective coverage and to some extent
the mode of convection.

o Method 3: Object Sizes
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