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BEST TRACK INFORMATION

TC vitals provided by NHC

AL, 11, 2017090500, @3, AC@e, 128, 237N, 803w, 77,
AL, 11, 2017090500, 83, AC@®, 126, 241N, 816w, 81,
AL, 11, 2017090500, @3, AC@®, 126, 241N, 816w, 81,
AL, 11, 2017090500, 83, AC@®, 126, 241N, 816w, 81,
AL, 11, 2017090500, @3, AC@®, 132, 247N, 815W, 85,
AL, 11, 2017090500, 83, AC@®, 132, 247N, 815W, 85,
AL, 11, 2017090500, @3, AC@®, 132, 247N, 815W, 85,
AL, 11, 2817090500, 83, ACe®, 138, 255N, 818W, 82,
AL, 11, 2017090500, @3, AC@®, 138, 255N, 818W, 82,
AL, 11, 2017090500, @3, AC@@, 138, 255N, 818W, 82,
AL, 11, 2017090500, B3, AC@®, 144, 263N, 820W, 77,
AL, 11, 2017090500, @3, AC@®, 144, 263N, 820w, 77,
AL, 11, 2017090500, @3, AC@®, 144, 263N, 820W, 77,
AL, 11, 2017090500, @3, AC@®, 156, 274N, 820W, 63,
AL, 11, 2017090500, 83, ACe®, 158, 274N, 820W, 63,
AL, 11, Pe17e9e5ee, @3, ACe®, 156, 289N, 819W, 65,

951,
941,
941,
941,
937,
937,
937,
936,
936,
936,
938,
938,
938,
947,
947,
956,

XX, 64, NEQ,
XX, 34, NEQ,
XX, 5@, NEQ,
XX, 64, NEQ,
XX, 34, NEQ,
XX, 50, NEQ,
XX, 64, NEQ,
XX, 34, NEQ,
XX, 5@, NEQ,
XX, 64, NEQ,
XX, 34, NEQ,
XX, 5@, NEQ,
XX, 64, NEQ,
XX, 34, NEQ,
XX, 50, NEQ,
XX, 34, NEQ,

80,
271,
141,

88,
271,
144,

94,
260,
153,

96,
309,
149,

55,
338,
162,
317,

75, e, 67,
251, 168, 221,
143, 81, 117,
85, 61, 74,
256, 192, 233,
142, 91, 135,
85, 68, 75,
262, 178, 272,
153, 94, 134,
84, 68, 84,
256, 198, 386,
142, 97, 153,
67, 72, 69,
292, 206, 269,
144, 98, 143,
312, 223, 217,

HWRF generates the same file for 000 and 006 hr for 40 ensembles

Time Lat.

Lon.

V P

max ©

Threshold radii P

AL, 11, 2017090500, 03, HWRF, 000, 167N,
AL, 11, 2017090500, 03, HWRF, 000, 167N,
AL, 11, 2017090500, 03, HWRF, 000, 167N,
AL, 11, 2017090500, 03, HWRF, 006, 166N,
AL, 11, 2017090500, 03, HWRF, 006, 166N,
AL, 11, 2017090500, 03, HWRF, 006, 166N,

kn hPa

549W, 104, 950, XX, 34, NEQ, 0161, 0107, 0085, 0126, 1010, 218, 29
549W, 104, 950, XX, 50, NEQ, 0073, 0053, 0054, 0072, 1010, 218, 29

549W
562W
562W
562W

104, 950, XX, 64, NEQ, 0052, 0045, 0043, 0052, 1010, 218, 29
098, 955, XX,
098, 955, XX,
098, 955, XX,

34, NEQ, 0124, 0107, 0072, 0117, 1011, 228, 25
50, NEQ, 0062, 0056, 0046, 0058, 1011, 228, 25
64, NEQ, 0046, 0041, 0033, 0044, 1011, 228, 25




WHY HWRF DISTRIBUTION ???

ITALIANS don’t break Long SPAGHETTI, but HWRF does !!!
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HWRF ENSEMBLE MEMBERS STATISTICS
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HWRF ENSEVIBLE MEMBERS STATISTICS

[m/s] (Model - Obs)
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Pressure [mB] (Model - Obs)

HWRF ENSEMMIBLE MEIMBERS STATISTICS
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HWRF ENSEMMIBLE MEIMBERS STATISTICS

HURRICANE BEST TRACK
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Latitude (°)

Large Scale Application
HURRICANE IRMA
SEPTEMBER, 2017
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DETERMINISTIC
RUN

WW3 —

WW3 v6.07
Parallelization:
Domain
Decomposition
Scheme: Implicit
Abdolali et al 2019

HWRF
Three moving nested grids
Data Assimilation
Ocean Coupling
40 Ensemble Members

WWIII (Hs), time = 2017-Sep-05 00:00:00

Latitude °

HWRF (U, ), time = 2017-Sep-05 00:00:00

Latitude °
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1) Uy = Uy x (1+222)

_ __ %010
2) Usp = Uyo x (1 Vmax)
3) Hurricane Center shifted to the east side of Best Track (ogy)

t=0 4) Hurricane Center shifted to the west side of Best Track (ogr)

”U10)
max

5) Hurricane Center shifted ahead of Best Track (o
) f f (057 0) tho = Uro x (1+

6) Hurricane Center shifted behind theBest Track (o
) f ) 10) Uy = Uz x (1 -

max

7) Wider Hurricane cone (or,,,) 11) Hurricane Center shifted to the east side of Best Track (ogr)

8) Narrower Hurricane cone (o,
) (Trin) t=6 12) Hurricane Center shifted to the west side of Best Track (ogr)

13) Hurricane Center shifted ahead of Best Track (ogr)

14) Hurricane Center shifted behind theBest Track (ogr)

15) Wider Hurricane cone (o, )

16) Narrower Hurricane cone (o, )

O More members can be generated using spread of radii, pressure or a combination of all parameters

with different weights. We are limited by computational resources.
O See Abdolali et al. 2019 for more info on HWRF field post-processing and new features of WW3 12



OFFSHORE VALIDATION (HWRF)
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Three further steps are performed on the V, e
The wind velocity at the top of the atmospheric boundary layer to U,

Latitude [deg]

Sampling time adjustment from 1 min wind to 10 min winds.

Adding the tapered translation velocity.
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CONCLUSION

@ HWRF provides hourly gridded outputs on d2/d3 domains for 40 ensembles from t=0 to t=6 hr,
which can be used for determining the distribution of wind and pressure fields. Error distribution
can be assessed wherever observations exist and uncertainty can be shown for each grid point.

@ HWRF provides the track, max wind speed, pressure at MSL and size of storm at t=0 and t=6 hr for
40 members. So the distribution of aforementioned parameters can be determined.

@ The same idea of #1 can be done for wave and surge, but we need continuous ensembles, which
represent the HWRF model to force Wave-Surge Model (Modified HWRF or a parametric model).

@ Generalized HOLLAND B is a good candidate to generate adequate number of ensembles from 7
parameters. This combination should be assessed via sensitivity analysis for a case study.

@ HOLLAND B is a simplified model, which has 4 directions and does not have HWRF fanciness. The
idea is using HWRF deterministic run for Wave-Surge deterministic simulation and wave-surge
members, forced by HOLLAND B, for the uncertainty evaluation.

@ A tool in MATLAB is developed to perform statistical analysis on the HWRF ensembles.

@ This tool is extended to modify the HWRF deterministic run to generated ensembles members
compatible with WW3 format from HWRF spread.

This tool is extended to generate atmospheric fields from TC vital (NHC or mean of HWRF) for the
cone of hurricane and background from other atmospheric models.

@ The anaylsis on the hurricane Irma (2017) atmospheric and wave fields were performed to
evaluate the spread of error and uncertainties migrating from upstream model to downstream
one.

e
o

O
&
cc\“k@






	Slide 1 
	Slide 2 
	Slide 3 
	Why HWRF Distribution ??? 
	Slide 5 
	Slide 6 
	Slide 7 
	Slide 8 
	Slide 9 
	Slide 10 
	Slide 11 
	Slide 12 
	Slide 13 
	Slide 14 
	Slide 15 
	Slide 16 
	Slide 17 
	Slide 18 
	Slide 19 
	Slide 20 
	Slide 21 
	Slide 22 

