Assimilating IMPACTS Data For 7 Feb 2020 Storm To Improve WRF Winter Cyclone Prediction
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Introduction Data Results
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1. Assess IMPACTS DA effects on PSU WRF-EnKF forecast error via account for directional gradients ) e.mons MREE Can sUCCesstully morp
pointwise comparison: location of features, duration of effects (based only on a binary of >= thresholc DI HITEAER tO. overlay the next; foFyses on
) — e — central convection at expense of trailing cells
2. Create algorithm to identify major precip features via radar Ana IVS'S M EthOdOIOgy P ; : s
reflectivity, assess DA effects on accuracy of feature placement .. i . : : . '
1 ot Y Y P Analysis is split into 2 major parts: pointwise comparison oS LTl % |
and motion . AR S /)
and snowband tracking. Both are focused on radar VT TS A |
, reflectivity, and have distinct methods of error estimation. I S N ST i
3. Use results to recommend methods and locations for future S, I A,
obs/campaigns: most useful data for assimilation + what Pointwise Comparison 4 NP>25| nep|2020-02-07-1400 5 Al A a r\§ il QR s 5%
similar available data could have the best impact on specific _ | (AR 1 ZVCR ; SLINK Clusters 147 thresholded == Demons Transform 152 thresholded
. . Ensemble members/means regridded, 3D 4 M1 (AlR) 142 VC Re (colored by cluster)
features for operational forecasting of snowstorms = .
reflectivity sampled and interpolated to match . Both techniques help us move towards quantitative, object-based
NEXRAD base ret| obs 3 verification of the modeled storm’s precipitation features
Ca - Study * (Quantitative: point-to-point RMSE & bias, 5 40
snowfall plumes
o . . . .l 38
/ February 2020  Qualitative: Neighborhood Probability (NP) .
* Deep trough over central US supported extratropical | & N COhCl usions
cyclone, deepening rapidly as it rolled up the NE Coast NP, = — 2 BP,, R T . W | | | |
e Significant damage, over 12” of snow in parts of NY Ny &~ AIR Ensemble Mean NP- * AIR shows some improvements over ¢ Snowtfall totals slightly improved in all
e = snowband Trackin dBZ2>25, 30'km radius CONV in placement of precipitation ensemble members by assimilating
Why choose this case? P a N\ Vs | _ & features, especially in areas IMPACTS data
. . N Reflectivity objects are identified by immediately downwind of the
New, high spatial- and | : . . N C . :
temporal-resolution data | thresholding to above p + 1.25%*g, then assimilation locations. * Goals for future work: fully quantify
“m,a » . “ 1)) . o - SN :
_vailable from IMPACTS field s g.rouped |r1to ba.nds usmg.a modified Single | | - accuracy. of preC|p|tat|c.)n. feature placem.ent
campaign aircraft flying over | £ o2 < - "- == 1 Linkage Hierarchical Clustering (SLINK) * Single Linkage Clustering is able to and motion; apply additional error metrics
and through the storm 3 L 3 I algorithm. Bands are checked against identify reflectivity objects, but to pointwise comparison
ol NN l_,\' ' E o - - - - . . _ .
orovides a chance to evaluate 3% - . \ o snowband criteria (e.g. size and aspect ratio), requires more fine-tuning to properly
utility of new data and new {M' @ then matched to objects from obs/other identify & separate objects into * Next steps: refine band ID & Demons
techniques with DA. s o experiments via Demons Image Registration reasonable “snowbands” matching; Equitable Threat Scores,
‘ ( ‘ ‘ ‘ *

(ImReg), with Euclidean distance as error.
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