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Case	  Review:	  	  
Storm	  Karen	  (2013	  al12)	  &	  Storm	  Gabrielle	  (2013al07)	  

Real-‐Jme	  forecasts	  for	  storm	  Karen	  iniJalized	  at	  12Z	  03	  Oct	  2013.	  	  

Real-‐Jme	  forecasts	  for	  storm	  Gabrielle	  iniJalized	  at	  12Z	  03	  Sep	  2013.	  	  
5	  



Experiment	  Design	  

•  HV35:	  	  
–  HWRF	  V3.5a	  (downloaded	  from	  DTC)	  exactly	  following	  the	  use	  guider	  including	  

relocater,	  GSI	  DA	  with	  all	  obs	  except	  TDR;	  

•  GPSU:	  	  
–  HV35	  iniJalized	  with	  the	  combinaJon	  of	  APSU	  and	  GDAS,	  no	  relocater,	  no	  GSI	  DA.	  	  
–  Merging	  the	  ARW-‐EnKF	  analysis	  (nc)	  and	  GDAS	  6h	  forecast	  (grib1)	  to	  0.1X0.1,	  27	  

levels	  grib1	  files;	  
–  Produce	  the	  HWRF	  wrfinput_d01	  with	  WPS;	  
–  Produce	  the	  HWRF	  wrfana_d0[2-‐3]	  with	  hwrf	  gost;	  
–  Run	  HWRF	  V3.5a	  with	  	  wrfinput_d01,	  wrfana_d0[2-‐3]	  and	  the	  boundary	  wredy_d01	  

produced	  with	  previous	  Jme	  GFS	  forecasts.	  	  

•  APSU:	  APSU	  2013	  realJme;	  

•  HWRF:	  HWRF	  operaJonal	  forecast;	  
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Combining	  APSU	  and	  GDAS:	  uv10m	  
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APSU	  3km	  Analysis	  
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Forecast	  for	  Storm	  Karen	  iniJalized	  @	  2013100312	  
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GPSU	  vs	  HV35:	  	  Surface	  
GPSU	  10m	  winds	  

HV35	  10m	  winds	  	  

GPSU	  mslp	  &	  10m	  winds	  

HV35	  mslp	  &	  10m	  winds	  	  

GPSU	  Precipitable	  

HV35	  Precipitable	  	  
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GPSU	  vs	  HV35:	  	  Tropopause	  
GPSU	  tropopause	  winds	  

HV35	  tropopause	  	  winds	  	  

GPSU	  tropopause	  T	  &	  P	  

HV35	  tropopause	  T&P	  

GPSU	  tropopause	  W	  shear	  

HV35	  tropopause	  W	  shear	  	  
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GPSU	  vs	  HV35:	  	  Horizontal	  Winds	  
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GPSU	  vs	  HV35:	  	  Wind	  Shear	  &	  Steer	  
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GPSU	  vs	  HV35:	  	  T	  &	  GH	  
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Forecast	  for	  Weak	  Storm:	  	  Karen-‐2013al12	  
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Forecast	  for	  Weak	  Storm:	  Gabrielle-‐2013al07	  
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Forecast	  for	  Strong	  Storm:	  	  
Sandy-‐2012al18	  
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Forecast	  Errors:	  all	  2013	  storms	  
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•  Total	  260+	  cases	  in	  2013;	  
•  GPSU	  has	  larger	  tracker	  errors;	  
•  GPSU	  has	  smaller	  intensity	  errors	  aner	  

36h	  lead	  Jme.	  

18	  



Forecast	  Errors:	  all	  2013	  storms	  
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•  Total	  260+	  cases	  in	  2013;	  
•  HV35	  is	  very	  close	  to	  operaJonal	  HWRF;	  
•  GPSU	  has	  smaller	  intensity	  errors	  than	  

APSU	  in	  both	  Vmax	  and	  Pmin:	  
o  does	  this	  mean	  HWRF	  has	  smaller	  

model	  error	  than	  ARW?	  
o  Or	  means	  the	  impact	  of	  BC	  or	  ocean	  

model?	  
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Forecast	  Errors:	  all	  2013	  storms	  except	  Humberto	  

Humberto	  was	  too	  far	  away	  from	  American,	  
and	  few	  observa)ons	  were	  assimilated	  
in	  APSU.	  

0 12 24 36 48 72 96 1200
50

100
150
200
250
300
350
400
450124 95 75 64 55 31 26 19 13 7 5

Forecast Lead Time (Hours)

po
si

tio
n 

(n
 m

i)
Abs Error of position (n mi) for allal2013−noHumberto−HV35GPSUAPSUHWRF

 

 

HWRF−V3.5
HWRF−APSU_IC
APSU−d2013
HWRF−oper

0 12 24 36 48 72 96 1200
3
6
9

12
15
18
21
24
27
30124 95 75 64 55 31 26 19 13 7 5

Forecast Lead Time (Hours)

Vm
ax

 (k
t)

Abs Error of Vmax (kt) for allal2013−noHumberto−HV35GPSUAPSUHWRF

 

 

HWRF−V3.5
HWRF−APSU_IC
APSU−d2013
HWRF−oper

0 12 24 36 48 72 96 1200

3

6

9

12

15

18

21
124 95 75 64 55 31 26 19 13 7 5

Forecast Lead Time (Hours)

Pm
in

 (m
b)

Abs Error of Pmin (mb) for allal2013−noHumberto−HV35GPSUAPSUHWRF

 

 

HWRF−V3.5
HWRF−APSU_IC
APSU−d2013
HWRF−oper

Track	  Error	  (n	  mi)	  

Vmax	  Error	  (kt)	  

Pmin	  Error	  (mb)	  

•  Total	  168	  cases	  in	  2013;	  
•  HV35	  is	  very	  close	  to	  operaJonal	  HWRF;	  
•  GPSU	  is	  a	  liple	  bit	  of	  worse	  than	  APSU;	  
•  GPSU	  has	  smaller	  intensity	  error	  than	  

HWRF.	  
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Forecast	  for	  Storm:	  	  Humberto-‐2013al09	  
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Findings	  	  
•  HV35	  is	  very	  close	  to	  2013	  operaJonal	  HWRF;	  
•  When	  obs	  are	  available	  in	  the	  storm,	  APSU	  produces	  more	  

realisJc	  storm	  structures;	  
•  	  Aner	  24h,	  GPSU	  reduces	  intensity	  forecast	  errors,	  especially	  

on	  Pmin;	  
•  HWRF	  model	  can	  rival	  ARW,	  and	  HWRF	  cost	  much	  less	  	  

compuJng	  resources.	  

May	  go	  to…	  

•  HWRF	  without	  relocater,	  without	  GSI,	  directly	  iniJalized	  with	  the	  previous	  
cycle	  GFS;	  	  

•  GSI	  with	  the	  above	  HWRF;	  
•  …	  
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Forecast	  for	  Storm:	  	  Barry-‐2013al02	  

 105oW  100oW   95oW   90oW   85oW 

  12oN 

  15oN 

  18oN 

  21oN 

  24oN 

  27oN 

 

 
2013al02 Barry APSU Track

BEST
APSU−d2013
HWRF−V3.5
HWRF−APSU_IC

17 18 19 20 21
0

15

30

45

2013al02 Barry APSU Vmax

 

 

BEST
APSU−d2013
HWRF−V3.5
HWRF−APSU_IC

17 18 19 20 21
990

1000

1010

1020

2013al02 Barry APSU Pmin

 

 

BEST
APSU−d2013
HWRF−V3.5
HWRF−APSU_IC

0 12 24 36 48 72 96 1200
50

100
150
200
250
300
350
400
450 12 9 6 5 3 1 0 0 0 0 0

Forecast Lead Time (Hours)

po
si

tio
n 

(n
 m

i)

Abs Error of position (n mi) for al022013−HV35GPSUAPSUHWRF

 

 

HWRF−V3.5
HWRF−APSU_IC
APSU−d2013
HWRF−oper

0 12 24 36 48 72 96 1200
3
6
9

12
15
18
21
24
27
30 12 9 6 5 3 1 0 0 0 0 0

Forecast Lead Time (Hours)

Vm
ax

 (k
t)

Abs Error of Vmax (kt) for al022013−HV35GPSUAPSUHWRF

 

 

HWRF−V3.5
HWRF−APSU_IC
APSU−d2013
HWRF−oper

0 12 24 36 48 72 96 1200

3

6

9

12

15

18

21
12 9 6 5 3 1 0 0 0 0 0

Forecast Lead Time (Hours)

Pm
in

 (m
b)

Abs Error of Pmin (mb) for al022013−HV35GPSUAPSUHWRF

 

 

HWRF−V3.5
HWRF−APSU_IC
APSU−d2013
HWRF−oper

23	  



Forecast	  for	  Storm:	  	  CHANTAL-‐2013al03	  
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Forecast	  for	  Storm:	  	  Dorian-‐2013al04	  
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Forecast	  for	  Storm:	  	  Erin-‐2013al05	  
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Forecast	  for	  Storm:	  	  Fernand-‐2013al06	  
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Forecast	  for	  Storm:	  	  Ingrid-‐2013al10	  

 104oW  100oW   96oW   92oW   88oW 

  15oN 

  18oN 

  21oN 

  24oN 

  27oN 

 

 
2013al10 Ingrid APSU Track

BEST
APSU−d2013
HWRF−V3.5
HWRF−APSU_IC

12 13 14 15 16
0

15

30

45

60

75

2013al10 Ingrid APSU Vmax

 

 

BEST
APSU−d2013
HWRF−V3.5
HWRF−APSU_IC

12 13 14 15 16

980

990

1000

1010

2013al10 Ingrid APSU Pmin

 

 BEST
APSU−d2013
HWRF−V3.5
HWRF−APSU_IC

0 12 24 36 48 72 96 1200
50

100
150
200
250
300
350
400
450 17 14 14 13 11 7 3 4 2 1 1

Forecast Lead Time (Hours)

po
si

tio
n 

(n
 m

i)

Abs Error of position (n mi) for al102013−HV35GPSUAPSUHWRF

 

 

HWRF−V3.5
HWRF−APSU_IC
APSU−d2013
HWRF−oper

0 12 24 36 48 72 96 1200
3
6
9

12
15
18
21
24
27
30 17 14 14 13 11 7 3 4 2 1 1

Forecast Lead Time (Hours)

Vm
ax

 (k
t)

Abs Error of Vmax (kt) for al102013−HV35GPSUAPSUHWRF

 

 HWRF−V3.5
HWRF−APSU_IC
APSU−d2013
HWRF−oper

0 12 24 36 48 72 96 1200

3

6

9

12

15

18

21
17 14 14 13 11 7 3 4 2 1 1

Forecast Lead Time (Hours)

Pm
in

 (m
b)

Abs Error of Pmin (mb) for al102013−HV35GPSUAPSUHWRF

 

 

HWRF−V3.5
HWRF−APSU_IC
APSU−d2013
HWRF−oper

28	  



Forecast	  for	  Storm:	  	  Jerry-‐2013al11	  
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Forecast	  for	  Storm:	  	  Lorenzo-‐2013al13	  
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