Performance and Verification of HWRF Ensemble Prediction
System in 2015 Real time Parallel Experiment

Zhan Zhang

Acknowledgements: Vijay Tallapragada, Ryan Torn, Mingjing Tong, Samuel
Trahan, Lin Zhu, Bin Liu, Weiguo Wang, Keqin Wu,, and the Hurricane Team

Environmental Modeling Center,
NOAA/NWS/NCEP, NCWCP, College Park, MD 20740

HFIP Annual Review Meeting, November 17, 2015

: ) HuRRICaNE FW:.IT‘I‘MFHﬂVI-MENT PROJECTT



Outline

]

Configuration of HWRF Ensemble Prediction
System and 2015 upgrades

2015 Performance from HWRF EPS Parallel
Experiment

e Evaluation and verification of model performance in the NATL and
WPAC basins in 2015

e Statistical features of HWRF EPS;

e Deterministic vs Ensemble, case study of Joaquin, 11L, 2015

Scientific Challenges to Improve HWRF EPS

e Improve ensemble spread, especially intensity spread

e Post-process and more Ensemble Products



0

2015 HWRF ensemble Configuration

» Use 2015 operational deterministic HWRF model except for
» Less horizontal resolution: 27/9/3km vs. 18/6/2km
» Lessvertical resolution: L43 vs. L61;
= No GSI due to lack of GDAS data;

»1C/BC Perturbations (large scale): 20 member GEFS.

» Model Physics Perturbations (vortex scale):

» Stochastic Convective Trigger in SAS: -
sohPa to + sohPa white noise ;

» Stochastic boundary layer height
perturbations in PBL scheme, -20% to
+20%;

» Stochastic Cd perturbation;

» Stochastic initial wind speed and p051t10n
(TCVital) perturbations considering best -
track uncertainty (Ryan Torn).
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HWMN forecast: IDA (al102015)
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Deterministic vs Ensemble

/'J/ Joaquin1it, 2015 —
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1. HWMI had better track forecasts than its
deterministic version;

2. Higher resolution EPS needed to predict
better in RI; + |

3. Ensemble has smaller intensity forecasts __HIWRE-Intensity
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ECMWEF EPS vs GEFS, 127, 20150930
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/5 ummary/Concluding Remarks——

» HWREF EPS outperformed its deterministic version in
terms of both track and intensity forecasts in 2015
hurricane season in NATL and WPAC basins (limited
samples);

» HWRF EPS predicted north-east movement of Joaquin 3-
days earlier;

» Analysis of Joaquin forecasts from HWRF EPS indicated
while the track forecast is sensitive to all perturbations,
uncertainties are mainly caused by initial large scale
environment;

» The track/intensity forecasts of HWRF EPS are under-
dispersed. How to efficiently perturb model physics
remains a major challenge
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