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» Verification of operational HWRF track/intensity
forecasts in NATL/EPAC/CPAC/WPAC/NIO basins in
2015;

» Verification of RI in 2015 operational HWRF;

» Individual storm verification in each basins:

» Summary/Concluding Mark
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System & Resolution Enhancements
= Replace current partial HWRF python based scripts with complete
Python based scripts for a unified system
= GFS data Upgrades
= Increase the horizontal resolution of atmospheric model for all
domains from 27/9/3 to 18/6/2 km.
Initialization/Data Assimilation Improvements
= Upgrade and improve HWRF vortex initialization scheme in
response to both GFS and HWRF resolution increases
= Upgrade Data Assimilation System with hybrid HWRF-based EnKF
and GSI system.
Physics Advancements
» Upgrade Micro-physics process (Ferrier-Aligo)
» Upgrade GFDL radiation to RRTMG scheme with partial cloudness
» Upgrade surface physics and PBL, momentum and enthalpy
exchange coefficients(Cd/Ch)
» Upgrade current GFDL slab model to NOAH LSM.
First time in 2015....
» Self cycled HWRF ensembles based warm start for TDR DA
» Expand HWRF capabilities to all global (including WP/SH/10)
basins through 7-storm capability in operations to run year long

Pre-implementation Results
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HWRF in the 2015 North Atlantic Basin (Ana-Kate)
Real-Time Performance
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HWRF FORECAST — TRACK ERROR (NM) STATISTICS
VERIFICATION FOR EASTERN PACIFIC BASIN 2015-2015

HWRF in the 2015 Eastern Pacific Basin (Andres-Patricia)

Real-Time Performance

HWRF FORECAST — INTENSITY VMAX ERROR (KT) STATISTICS
VERIFICATION FOR EASTERN PACIFIC BASIN 2015-2015

HWRF FORECAST — BIAS ERROR (KT) STATISTICS
VERIFICATION FOR EASTERN PACIFIC BASIN 2015-2015

=g DSHP: Decay SHIPS
——— HWFI: HWRF Oper
= OFCL: NHC Fcst
——— | GEM:

e GHMI|: GFDL Oper

Intensity bias

RNSSs s mm——

24 48 60 72 84
221 176 145

Forecast lead time (hr)

96 108 120
118 a9

MWRF project — NOAA/NCEP/EMC

12 36
248 197

Intensity skill

B i |

84 96 108 120
119 29

300 e HWFI: HWRF Oper ad === DSHP: Decay SHIPS
=g OFCL: NHC Fcst —— H\;_VFI: P;I‘WRF Oper 204
—fe OFCL: NHC Fecst H
240- GHMI: GFDL Oper 33 ——e—— LoEM: Intensity error
E | ——e—— GHM:: GFDL Oper 10+
H g [ €
304 track error 2241 £
g 3 g
220' z 16 ]
E =101
50' - B' 20
1 T T T T T T T T T o
fCASE 293 21425 2224; zstg 1‘&81 80 17428 84 19251 108 ‘590 0 12 24 133 143 60 172 84 ?5 108 1207°F
Forecast lead time (hr) WURE project — NowA/NCER/ENA CASE 248 221 87 Furo-ézll lead time (‘t'?_) m:iﬁm - NDAA/NCE:/QEMC
HWRF FORECAST — TRACK FORECAST SKILL (%) STATISTICS HWRF FORECAST — INTENSITY RELATIVE SKILL (%) STATISTICS
VERIFICATION FOR EASTERN PACIFIC BASIN 2015-2015 VERIFICATION FOR EASTERN PACIFIC BASIN 2015-2015
=———@—— CLP5: Climate track reference =g DSHP: Decay SHIPS
1807 o HWFI: HWRF Oper 1204 === HWFI: HWRF Oper
e OFCL: NHC Fcst —— ?gg] NHC Fest
H e — :
——e—— GHMI: GFDL Oper track skill @
#20+ ;60- s GHMI: GFDL Oper
d ¥
——u o —o
60- E ol Te—e—e—e—e
g /”_‘_.—0—0\_.?1__\_ 3 0 pm—— eSS =
& & W
v [
——— e e oo — — [}
3° geo;
=60 -1201
SKILL PLOT RELATIVE TO THE CLP5 MODEL SKILL PLOT RELATIVE TO THE DSHP MODEL
12 24 36 48 60 72 84 96 108 120 12 24 36 48 60 72
#CASE 248 221 201 181 148 121 =1:] #CASE 248 221 197 176 145

Forecast lead time (hr) HWRF project — NOAA/NCER/EMC

Forecast lead time (hr)

HWRF project — NOAA/NCEP/EMC



HWRF in the 2015 Central Pacific Basin (Halola-Eight)

Real-Time Performance
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HWRF FORECAST — TRACK ERROR (NM) STATISTICS
VERIFICATION FOR WESTERN PACIFIC BASIN 2015—-2015 I
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HWRF in the 2015 Western Pacific Basin (Higo-Champi)

Real-Time Performance
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HWRF in the 2015 North Indian Basin (Ashobaa-Megh)
Real-Time Performance
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POD Improvement in North Atlantic Basin
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POD Improvement in Eastern Pacific Basin
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Atlantic Basin

Highlight from real-time operational HWRF in 2015
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HWRF FORECAST — TRACK ERROR (NM) STATISTICS
STATISTISCS FOR A SINGLE CASE - ep202015_PATRICIA
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Highlight from real-time operational HWRF in 2015
Eastern Pacific Basin (Patricia, 20E)
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Highlight from real-time operational HWRF in 2015
WPAC and NIO Basin
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« HWRF maintained its good track/intensity forecast skills in 2015
season, and has performed consistently better than other regional
models in all global tropical cyclone basins, with exception of intensity
forecasts at WP that CTCI has smallest intensity forecast errors;

Rl forecastis greatly improved in 2015 HWRF. HWRF is able to predict
most of rapid intensity (RI) cycles, but not extreme strong intensity (e.g.
Patricia);

« The HWRF intensity forecast has large negative bias at EP, this is
probably is due to use of climatology of ocean temperature profile at
Initial time.
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