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Objective and Outline

Demonstrate verification methods we have utilized at NRL in
development of COAMPS-TC, particularly as applied to the
2008/2009/2010 HFIP retrospective forecasts (~550 cases)




Objective and Outline

Demonstrate verification methods we have utilized at NRL in
development of COAMPS-TC, particularly as applied to the
2008/2009/2010 HFIP retrospective forecasts (~550 cases)

(1) Verification of COAMPS-TC track and intensity forecasts

» Storm-by-storm and overall bias assessment
= Error distribution and outlier errors

=  Stratified verification

(2) Verification of COAMPS-TC synoptic-scale forecasts




COAMPS-TC track and intensity performance:

Storm-by-storm track verification

COAMPS-TC, TC = al072010, DTG = All, Time = 8/25/12z
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COAMPS-TC track and intensity performance:
Storm-by-storm track verification

| Diagnose along-track and
cross-track biases and
how they vary by storm
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COAMPS-TC track and intensity performance:

Track summary measures

Mean absolute error Mean error in storm-relative coordinates
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COAMPS-TC track and intensity performance:

Track summary measures

Mean absolute error
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COAMPS-TC track and intensity performance:

Track error distribution

2011 real-time Atlantic basin
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COAMPS-TC track and intensity performance:

Track error distribution

2011 real-time Atlantic basin

2011 real-time Atlantic basin,
without 6 Katia forecasts

Lead time (h)

Lead time (h)

Thin line: 0.05 - 0.95 : sooll Thinline: 0.05—0.95 .
| Thick line: 0.25-0.75 . Thick line: 0.25 — 0.75 s
White square: 0.50 (median) * 700 White square: 0.50 (median) S,
1 Diamonds: < 0.05 and > 0.95 * . Diamonds: < 0.05 and > 0.95 M ' '
800 [ ¢ $ .’ M
COAMPS-TC COAMPS-TC ¢ ,.’o .
| GEDN . . I £ .| GFON S
HWRF ' E || HWRF L.t . s
o e +$
I It is important to identify outlier errors v e s
so those cases can be investigated in |, +." il
oF Hog. ¢
. the model development process .1 :
i . ': ¢ 0:0 6 ¢ | - o $° ; : ¢
. »t:o ;1'0 § 9 200 :“ 3§ E%
L *® ;O ¢ g § i 'i‘g §
: : % 100 ig §
t Q f H : ! 11 (i
° 8 . * o8,
!!‘!S 6!30 §o00 i Ie 99 | K4 % § M f 1 § * i s ! ' 0 !g! 23 $o88 84 LE . ’ !:' % ".@ ’ : g Mk L :
0 12 24 36 48 60 72 84 96 108 120 0 12 24 36 48 60 72 84 96 108 120
Lead time (h) ) Lead time (h)
297 N e
B 8 .
171 145 121 = 165 139 5
100 86 64 55 E 94 80 58 50
H




COAMPS-TC track and intensity performance:

Storm-by-storm intensity verification

— Best-track intensity

Forecast intensity
® Forecast initial intensity
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Diagnose how intensity bias varies by storm




COAMPS-TC track and intensity performance:

Storm-by-storm intensity verification

— Best-track intensity

Forecast intensity
® Forecast initial intensity
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COAMPS-TC track and intensity performance:

Intensity summary measures

Mean Absolute Error (solid) and Mean error (dashed)
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COAMPS-TC track and intensity performance:

Stratification by best-track initial intensity

Does COAMPS-TC track forecast Track forecast mean absolute error
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COAMPS-TC track and intensity performance:

Stratification by best-track initial intensity

Does COAMPS-TC intensity forecast performance depend on
the initial intensity of the predicted storm?

Intensity forecast mean absolute error Intensity forecast mean error (bias)
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for TCs of hurricane intensity at the initial time




COAMPS-TC synoptic-scale forecast verification

Process: Run two months of cycling COAMPS-TC forecasts using only the 45 km mesh.
Calculate average 120 h forecast and compare to average NOGAPS analysis.

Example: Western Pacific domain, Aug-Sept 2010. Control vs. Fu-Liou radiation experiment

200 mb temperature: Average 120 h COAMPS forecast — average NOGAPS analysis
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COAMPS-TC synoptic-scale forecast verification

Process: Run two months of cycling COAMPS-TC forecasts using only the 45 km mesh.
Calculate average 120 h forecast and compare to average NOGAPS analysis.

Example: Western Pacific domain, Aug-Sept 2010. Control vs. Fu-Liou radiation experiment

200 mb temperature: Average 120 h COAMPS forecast — average NOGAPS analysis
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COAMPS-TC synoptic-scale forecast verification

Process: Run two months of cycling COAMPS-TC forecasts using only the 45 km mesh.
Calculate average 120 h forecast and compare to average NOGAPS analysis.

Example: Western Pacific domain, Aug-Sept 2010. Control vs. Fu-Liou radiation experiment

Sea-level pressure: Average 120 h COAMPS forecast — average NOGAPS analysis
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COAMPS-TC synoptic-scale forecast verification

Process: Run two months of cycling COAMPS-TC forecasts using only the 45 km mesh.
Calculate average 120 h forecast and compare to average NOGAPS analysis.

Example: Western Pacific domain, Aug-Sept 2010. Control vs. Fu-Liou radiation experiment

Sea-level pressure: Average 120 h COAMPS forecast — average NOGAPS analysis
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COAMPS-TC synoptic-scale forecast verification

Process: Run two months of cycling COAMPS-TC forecasts using only the 45 km mesh.
Calculate average 120 h forecast and compare to average NOGAPS analysis.

Example: Western Pacific domain, Aug-Sept 2010. Control vs. Fu-Liou radiation experiment

200 mb Geopotential Height: Average 120 h COAMPS forecast — average NOGAPS analysis
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COAMPS-TC synoptic-scale forecast verification

Process: Run two months of cycling COAMPS-TC forecasts using only the 45 km mesh.
Calculate average 120 h forecast and compare to average NOGAPS analysis.

Example: Western Pacific domain, Aug-Sept 2010. Control vs. Fu-Liou radiation experiment

200 mb Geopotential Height: Average 120 h COAMPS forecast — average NOGAPS analysis
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COAMPS-TC synoptic-scale forecast verification

200 mb Wind: Average NOGAPS analysis

Example: Western Pacific domain, Aug-Sept 2010
Control vs. Fu-Liou radiation experiment

Synoptic-scale verification facilitates
improvement to the COAMPS-TC
predictions of the TC steering flow
and thermodynamic environment

200 mb Wind: Average 120 h COAMPS forecast




Conclusions

(1) Verification of COAMPS-TC track and intensity forecasts

= Storm-by-storm verification/visualization and stratified verification

facilitate identification of situation-dependent track and intensity
forecast biases

= Qutlier error identification is an important component of the
verification process

= Qverall, very little correlation between COAMPS-TC
track and intensity errors

(2) Verification of COAMPS-TC synoptic-scale forecasts

= Promising new tool for regional TC model development

Real-time COAMPS-TC forecasts and diagnostics: www.nrlmry.navy.mil/coamps-web/web/tc (Hao Jin)



http://www.nrlmry.navy.mil/coamps-web/web/tc�
http://www.nrlmry.navy.mil/coamps-web/web/tc�
http://www.nrlmry.navy.mil/coamps-web/web/tc�

Extras




COAMPS-TC 2011 Atlantic basin real-time forecasts: Landfall cases excluded
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COAMPS-TC 2011 Atlantic basin real-time forecasts: All cases
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COAMPS-TC synoptic-scale forecast verification

Process: Run two months of COAMPS-TC forecasts using only the outer mesh.
Calculate average 120 h forecast and compare to average NOGAPS analysis

Example: Western Pacific domain, Aug-Sept 2010. Control vs. Fu-Liou radiation experiment

850 mb Geopotential Height: Average 120 h COAMPS forecast — average NOGAPS analysis
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COAMPS-TC synoptic-scale forecast verification

Process: Run two months of COAMPS-TC forecasts using only the outer mesh.
Calculate average 120 h forecast and compare to average NOGAPS analysis

Example: Western Pacific domain, Aug-Sept 2010. Control vs. Fu-Liou radiation experiment

850 mb Geopotential Height: Average 120 h COAMPS forecast — average NOGAPS analysis
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