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Configuration
st HB17 H217
Options
. 18 km: 194.4° x 84.2° 18 km: 77.8°x 77.8°
Dom ain 06 km: 21.2°x 21.2° 06 km: 23.9° x 23.9°
02 km: 7.1°x 7.1° 02 km: 7.1°x 7.1°
Model Top 10 hPa 10 hPa
Vertical Levels 75 75
Vortex Init. at 2 km At2km
Data Assimilation 3DVAR DA Hybrid DA
. 18-6 km: YES (POM)
Ocean Coupllng NO 2 km: Downscaled
Multi-Storm YES (up to 3) NO
PHYSICS SCHEMES
Micro phySI cs Ferrier-Aligo Ferrier-Aligo
Radiation (LW,SW) S Ll
Surface Layer 7y e
PBL GFS Hybrid-EDMF GFS Hybrid-EDMF
Convection Scale-Aware SAS Scale-Aware SAS
Land SU rface Noah LSM Noah LSM

Model
Configuration

HB17
2017 Basin-Scale HWRF
Left column

H217
2017 Operational HWRF
Right column

Differences are BOLDED



Track Skill Vs. HWRF [%]

2017 Verification for the Atlantic Basin
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2017 Verification — Atlantic Basin

Track Skill Vs. HWRF

TK_SKL al2017 °

167 159 144 132 115 101 90 80 73 68 64

-----------------------------------------------------------------

------------------------------------------------------------

— 217 | | : : : : : :
[ = ot IR

________________________________________________

0

] | | | | | | | | |
12 24 36 48 60 72 84 96 108 120
Forecast Hour

Calculate % improvement relative to
H217

HB17 excels at long lead times > 72h

— 10% improvement over H217 at 84 h
and 96 h

— Improvement over H217 at every lead
time except for 12 h

Track was the primary focus with
Basin-Scale HWRF

* TC-TCinteractions

* TC-environment interactions
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Hurricane Harvey (09L)

Preliminary Verification

LATE TRACK ERROR LATE INTENSITY ERROR (absolute)
Valid through 2017082912 HARVEYOSL Valid through 2017082912 HARVEY09L
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HB17 produced the best Track Forecasts HB17 produced low Intensity Error

CTCX & OFCL were good too HWRF & OFCL were good too 5



Track Error [nm]

Hurricane Irma (11L)
Preliminary Verification

LATE TRACK ERROR LATE INTENSITY ERROR (absolute)
Valid through 2017091200 IRMA11L Valid through 2017091200 IRMAT1L
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HB17 produced the good Track Forecasts HB17 produced reasonable Intensity Error

OFCL was the best, HWRF was good too HWRF & were good too 6
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Hurricane Harvey in HB17/

* Successes
— Real-time assimilation of TDR and HDOBs
— Rapid Intensification
— Double eyewalls and eyewall replacement cycles
— Rainfall
— Severe weather threat



Hurricane Harvey in HB17/
Rapid Intensification
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Hurricane Harvey in HB17
Rapid Intensification

2017 Bas Scale HW
omposit R (dB
| Wed. Aug 23 200y on

vz

24N -
22N

20N -

| ‘\‘
N ) g | e ST 5
*E)'c‘pg!'jme\ntal Product of NQAA[AOMVL/HRH*

96W 94W 92W oW

Center “jumps” north early
on in response to deep
convection

Rapid development of the
inner core

Evidence of double eyewalls
and ERC

The eye grows just before
landfall in response to ERC

Several rainbands near
Houston
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Hurricane Harvey in HB17/
Radar Comparisons

Late Track Guidance
—&— BEST: Best Track Storm: Harvey (09L) valid 2017082418

—A— HB17: 2017 HWRF-Basin  —&— AVNO: Oper. GFS —#&— OFCL: NHC Official
—&— HWRF: Oper. HWRF
. T
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Excellent HB17 track forecast
22N | Use to compare with radar
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NEXRAD 122 Fr| Aug 25 2017

Radar Comparisons

2017 Basin-Scale H
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NEXRAD: 18z Fri., Aug 25 2017
e e

horla i

Flurrlcane Harvey in“l
Radar Comparisons:

2017 Basin-Scale H

gosne Reﬂecthlt_}y
lmt 18z Thu, Aug 24 201

(de), MSLP (mb; centers)
Forecast Hour:[024] valid at 18z Fri, Aug 25 2017

VMAX = 126.26 kt
MSLP = 927.33 mb
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NEXRAD 00z Sat., Aug 26 2017

Radar Compariso
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Hurricane Harvey in HB17/ £
Rainfall e

Observed Model 8

T 6
Observed Precipitation
Valid Ending Monday August 28th, 2017 at 7 AM CDT 4
3
2
Up to 0.1 inch
e 175
B 0.5 to 1.0 inches
B 1.0 to 1.5 inches
20150 inches 1.5
W 3.0 to 4.0 inches
: 4.0 0 6.0 inches
=50 o 100 nches 1.25
B 10.0 to 15.0 inches
B 150 to 20.0 inches &y
B 20.0 to 30.0 inches
Greater than 30 inches(§ 1
.75
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> ~
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S good tracks result In 0.1

Source: NWS reasonable rainfall forecasts 1 ©
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Hurricane Harvey in HB17
Severe Weather & Tornadoes

orm R?portf for 08/25/1 _{ - R O HE—

ap updated at 12062 0n DB;’ZE:’;_L !

HB17 predicts high CAPE and |~ ¢

helicity along the Texas coast,
esp. from Matagorda Bay to
Galveston Bay

* Matches up well with SPC

Storm Reports
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Hurricane Harvey in HB17
Severe Weather & Tornadoes
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Hurricane Irma in HB17/
Track Forecast Progression

HB17 Late Track T%‘(Tend

Irma (17L) valid on 2017090906
B— 2017090812 —6— 2017090900 —é— BEST: Best Track

“aN L . Forecasts were consistently

— ¥ 9. | good throughout Irma’s
36N | -

- lifetime
34N £ - -
32N =1 HB17 tracks shift West
30N |w | beginning cycle
28N £ 7 = = 1 2017090812
26N - ]
7

24N b - What is the impact of
22N | 7 L ATl 1 nearby Jose on Irma’s track

" “Ekperimental Product of NOAA/AOML/HRDY:. | N, R © . . forecasts in HB17?
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NEXRAD

Hurricane Irma in HB17
Radar Comparisons

26N -

24N -

22N -

20N -

Initialize 12z Fri. Sep. 8 2017

2017 Basin-Scale HWRF
Composite Reflectivity (dBz), MSLP (mb; centers)

Init: 12z Fri, Sep 08 2017 Forecast Hour:[012] valid at 00z Sat, Sep 09 2017
T ~

VMAX = 137.78 kt
MSLP = 921.10 mb

NEXRAD data

The timing and location of model
reflectivity matches very well with [oduwtof NoAMAOMLAIRD®
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North-South distance (km)

Hurricane Irma in HB17
Radar Comparisons

170908H1 (IRMA)

092000 to 134500 uTc %3)17 %Si‘l"l-Scasle HV}{RF MSLP C VMAX = 119.98 kt
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HB17 captures the timing & location of the wind field above the surface

2001 including the maximum wind in the northern semicircle
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Conclusions

HB17 performed very well for Hurricane Harvey and Hurricane Irma

— Low track errors for Hurricane Harvey

— Low 120 h track error for Hurricane Irma
Initial evaluation show the potential utility of HB17 forecasts for a variety of
applications

— Rapid Intensification, Rainfall, Severe Weather, Vortex Tilt
Even without ocean coupling, intensity forecasts are reasonable for Harvey and
Irma

— Positive intensity bias for storms in NW Atlantic (Jose, Gert)

* Related to positive SST bias in GFS?

— We expect intensity to be on par with operational HWRF with addition of ocean coupling
Sensitivity tests

— What is the impact of TDR/HDOBs?

— What is the impact of the multi-storm versus the big domain?

We are continuing our evaluation with Maria...



Wind Speed [kis]

Hurricane Maria in HB17

Rapid Intensification

HB17 Late Intensity Trend
Maria (15L) initialized on 201__7091812

8 01709 —— 2017091806 —&— BEST: Best Track

—¥— 2017091800 —&— 2017091812

A few reasonable Rl forecasts,
but HB17 still misses the
maximum intensity.

*Experimental Product of NOAA/AOML/HRD*
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Intensity Error [kis]
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Hurricane Jose in HB17
Positive Intensity Bias

LATE INTENSITY ERROR (bias)

Valid through 2017092006 JOSE12L
4847 45 43 4339 % 3 Positive intensity bias for

Jose
. orc.| Jose stalled NE of the
¢rox | Bahamas and HB17 is
—&—HWRF not ocean-coupled. This
e HB 17 .
means upwelling was
not captured correctly
. *F.!Dcrir%wnta] Proc‘-;uct ofNO:TA.I’AOMI..;FHRD* I | | | | i Warm bias in SST in this
00 12 24 36 48 60 72 84 96 108 120 region? Gert, too?

Lead Time [h]
24
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Hurricane Irma in HB17/
Track Forecast Progression

Irma (11L) valid on 2017083118
—6— 2017083112 —&— BEST: Best Track
—&— 2017083118
Forecasts were consistently
22N
| good throughout Irma’s
20N | lifetime
18N - .
HB17 tracks shift West
16N - L beginning cycle
14N | /2017090812
12N
10N ¢

55W 50W 45W 40W 35W 30W
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Hurricane Harvey in HB17
Vortex Tilt/Alignment

2017 Basin-Scale HWRF 2017 Basin-Seale HWRF
Center Fixes [geopotent ial height centroid Center Fixes [geopotential height centroid] [geopatentia height centroid] [geopatentia height centroid]
‘ve, Aug 22 2017 Forecast Hour:[012] valid at 18z Tue, Aug 22 2017 t: 06z Tue, Aug 222017 Forecast Hour:[018] valid at 00z Wed, Aug 23 2017 Init: 06z Tue, g 223017 Forecast Hour:[024] valid at 06z Wed, Aug 23 2017 Init: 06z Tue, Aug 22 2017 Forecast Hour:[030] valid at 12z Wed, Aug 23 2017

HARVEY(IL Inii , Aug 22 2017 alid at € l, Aug 23 2017 H VEY0IL
Level [hPa] Level [hPa]
&1 L’:l.;‘

1. Calculate the geopotential height centroid at every level in a 10°x10° box
centered on the ATCF center.

2. Start calculating from the surface, then upwards

3. Mark with “X” if not part of same vortex (subjective)



Hurricane Harvey in HB17
Vortex Tilt/Alignment

2017 Basin-Scale HWRF
Maximum Intensity [kts]
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Harvey’s vortex was aligning just before a period of rapid
intensification
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Hurricane Harvey in HB17
Vortex Tilt/Alignment — P-3 Comparison

170824H2 (HARVEY)
163900 to 201023 UTC
WS (m/s) at 2.0 km; Streamlines at 2.0,5.0 km

2-km MaxV; (RMW):

F-31.62 m/s (2750 km)

Mean Center Fix: 2-7-km Center Tilt: |
24.46, -93.69 6.60 km
-200 -100 0 100 200

East-West distance (km)
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Red arrow shows the tilt direction
Harvey is showing a tilt to the ENE
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BASIN-SCALE HWRF

2017 Basin-Scale HWRF
Center Fixes [geopotential height centroid]
Init: 18z Wed, Aug 23 2017 Forecast Hour:[024] valid at 18z Thu, Aug 24 2017 HARVEYOYL
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HB17 vortex is generally well-aligned,
consistent with observations 29
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Hurricane Harvey in HB17
Vortex Tilt/Alignment — P-3 Comparison

170824H2 (HARVEY)
163900 to 201023 UTC

WS (m/s) at 2.0 km; Streamlines at 2.0,5.0 km

2-km MaxV; (RMW):

F-31.62 m/s (2750 km)

Mean Center Fix: 2-7-km Center Tilt: |
24.46, -93.69 6.60 km
-200 -100 0 100 200

East-West distance (km)

140
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Red arrow shows the tilt direction
Harvey is showing a tilt to the ENE

2017 Basin-Scale HWRF
Center Fixes [geopotential height centroid]
Init: 18z Wed, Aug 23 2017 Forecast Hour:[024] valid at 18z Thu, Aug 24 2017

—
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...but, zooming in, we can even see

evidence of a slight tilt to the E.

30



