TCl Model Summary

Type Horizon | Fcst Freq/ Purpose
Res (km) Length

Global 240 h Medium range
ECMWF  Global UM 16 240 h 2X Medium range —
IFS high alt GWs
NAVGEM Global NRL 37 120 h 4x Medium range
COAMPS TC NRL 45/15/5 48h 4x Track, intensity,
Outflow fields
COAMPS Ensemble NRL 27/9/3 48h 4x Probabilistic

Track, intensity,
Outflow fields

COAMPS Targeting NRL 45/15 60h, 4x Targeting
Adjoint 84h
Model Ops NCAR 5 day

Tracks/ Models RAL
Intensity (HWRF,
GFS, IFS..)



NRL real-time TC modeling products

= COAMPS-TC
= COAMPS-TC ensemble
= COAMPS adjoint




COAMPS-TC

= COAMPS-TC is an operational dynamical TC prediction system (running at FNMOC in 2013)
* COTC = FNMOC ops run, NAVGEM IC/BCs; CTCX = NRL real-time run, GFS IC/BCs

= 45/15/5 km resolution with storm-following inner grids. Forecasts to tau = 120 h, 4x daily

Radar reflectivity (dBz), TC = wp192014, DTG = 2014100700, Lead time = 0.0 h, Real-time COAMPS-TC
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NRL real-time COAMPS-TC: CTCX

Main web site: http://www.nrimry.navy.mil/coamps-web/web/tc

COAMPS-TC™ Tropical Cyclone Prediction and Verification

Forecast Coupled Forecast | Ensemble | Documentation | Links | COAMPS Home |

2015 Please select a region or current active storms (highlighted with red dots @ ) on the left,
< - Apr20is + > or select a storm forecast on the calendar below.
Eu M Tu W Th F Sa
01 02 03 04 2014 | Jan | Feb | Mar | Apr2015 May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | 2016 |
05 06 OF OB 09 10 i1
12 13 14 15 16 17 18 Sunday Monday Tuesday Wednesday Thursday Friday Saturday
19 20 21 22 23 24 25
26 27 28 29 30 Apr 01 02 03 04
Atlantic 04W:00Z 04W:06Z | 04W:00Z 04W:06Z | 04W:00Z 04W:06Z | 04W:00Z 04W:06Z
04W:127 04W:18Z | 04W:127 04W:18Z | 04W:127 04W:18Z | 04W:127 04W:187
o 80C:12Z 91S:00Z | 915:00Z 91S:06Z | 05W:06Z 0SW:12Z | 05W:00Z 05W:06Z
West Pacific 015:06Z 915:127 | 915:127 GOW:00Z | 05W:18Z 015:127 | 05W:127 05W:18Z
915:18Z 99W:00Z | 9OW:06Z 99W:127 | 915:18Z 935:18Z | 91S:00Z 915:18Z
East Pacific 90W:187 90W:00Z 035:187
05 06 07 08 09 10 11

Central Pacific 225:00Z 22S:06Z

225:127 23P:00Z
23P:06Z 23P:12Z

04W:00Z 04W:06Z | 04W:00Z 04W:06Z | 215:00Z 21S:06Z | 215:00Z 215:06Z | 225:00Z 22S:06Z
04W:12Z 04W:18Z | O5W:00Z OSW:06Z | 215:12Z 21S5:187Z | 215:12Z 225:00Z | 225:12Z
05W:00Z 05W:06Z | 05W:12Z 21S:00Z | 225:00Z 22S5:06Z | 22S:06Z 225:127
05W:12Z 05W:18Z | 215:06Z 21S5:12Z | 225:12Z 225:18Z | 22S:18Z
Southern Hem  ois:00z o01s:187 | 215:187 22s:062

Indian Ocean

@ 225.Joalane 935:00Z 225:12Z 225:182
® 23P.Solo 12 13 14 15 16 17 18
19 20 21 22 23 24 25

26 27 28 29 30




NRL real-time COAMPS-TC: CTCX

Main web site: http://www.nrimry.navy.mil/coamps-web/web/tc

COAMPS-TC™ Tropical Cyclone Prediction and Verification

Forecast

2015

= - Apr20i5 + =
Tu W

o7
i4
21
28

Atlantic
West Pacific
East Pacific

Central Pacific
Indian Ocean

Southern Hem
® 225.Joalane

® 23P.Solo

Coupled Forecast | Ensemble | Documentation | Links | COAMPS Home |

Please select a region or current active storms (highlighted with red dots @ ) on the left,
or select a storm forecast on the calendar below.

2014 | Jan | Feb | Mar | Apr2015 May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | 2016 |
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Apr 01 02 03 04
D4W:00Z 04W:06Z | 04W:D0Z 04W:06Z | D4W:00Z 04W:06Z | 04W:00Z 04W:06Z
04W:127 04W:187 | 04W:127 04W:187 | 04W:127 04W:187 | 04W:127 04W:187
80C:127 91S:00Z | 915:00Z 91S:06Z | 05W:06Z 05W:12Z | 05W:00Z 05W:06Z
015:062 915:127 | 915:127 Q0W:00Z | 05W:18Z 915:127 | 05W:127 05W:187
91S:18Z 9OW:00Z | 99W:06Z 99W:127 | 91S:187 935:18Z | 91S:00Z 915:18Z
00W:187 9OW:00Z 035:187

05 06 07 08 09 10 11

04W:00Z 04W:06Z | 04W:00Z 04W:06Z | 215:00Z 215:062 215:00Z 215:062 225:00Z 2325:062 ;;:gg: 23P:002

D4W:127 D4W:18Z | OSW:00Z O05W:06Z | 215:12F 215:187 215:12F7 225:002 225:12F 23P:DEZ =

O5W:00Z O05W:06Z | 05W:12Z 215:002 225:00Z 225:062 225:06Z 225:127 ° °

OSW:127 05W:18Z | 215:06Z 215:127 225:127 225:187 225:187

015:00F 915:187 215:187 225:06Z

935:00Z 225:12F 225:187

12 13 14 15 16 17 18

19 20 21 22 23 24 25

26 27 28 29 30




NRL real-time COAMPS-TC: CTCX

Main web site: http://www.nrimry.navy.mil/coamps-web/web/tc

2015

< - Apr 2015 + >
SuM Tu W Th F Sa

05 06 07 08 09 10 11
12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 X7 28 9 30

Atlantic
West Pacific
East Pacific

Central Pacific
Indian Ocean

Southern Hem

04S.Four
05S.Five
065.5ix

07P.Seven
08S.Diamondra
09S.Eunice

10P.0Ola
11S.Fundi
12P.Lam

13P.Marcia
14S.Glenda

15S.Fifteen

165.Haliba

17P.Pam

18P.Nathan
18S.Nathan

19S5.0lwyn

20P.Reuben

215.Tkola

® 225 Joalane

® 23P.Solo
2015041000
2015041006
2015041012

Forecast Coupled Forecast | Ensemble | Documentation | Links | COAMPS Home |
Regional Scale Mesoscale | Vortex Scale | Verification |
Surface | Pressure Level | Diagnosis CrossSection | Track&Intensity | Diagnostic Data | Multi-Models |

10m Winds Oh|6h|12h|{18h|24h|30h|36h|{42h|48h|54h|60h|66h|72h|78h|84h|90h|96h|102h|108h|114h|120h|Loop
850hPa TPWE&Wind |Oh|{6h|12h|18h|24h|30h|36h|{42h|48h|54h|60h|66h|72h|78h|84h|90h|96h|102h|108h|114h|120h|Loop
700hPa TPWEWind |Oh|eh|12h|18h|24h|30h|36h|42h|48h|54h|6e0h|66h|72h|78h|84h|90h|96h|102h|108h|114h|120h|Loop

Wind Shear Oh|6h|12h|18h|24h|30h|36h|{42h|48h|54h|60h|66h|72h|78h|84h|90h|96h(102h|108h|114h
850hPa Divergence |0Oh|{6h|12h|18h|24h|30h|36h|{42h|48h|54h|60h|66h|72h|78h|84h|90h|96h(102h|108h|114h|120h|Loop
200hPa Divergence |Oh|{6h|12h|18h|24h|30h|36h|{42h|48h|54h|60h|66h|72h|78h|84h|90h|96h(102h|108h|114h|120h|Loop
Average RH&Wind |Oh|eh|12h|18h|24h|30h|36h|42h|48h|54h|6e0h|6ech|72h|78h|84h|90h|96h|102h|108h|114h|120h|Loop
SLP,Wind&THickness |Oh|6h|12h|18h|24h|30h|36h|42h|48h|54h|60h|66h|72h|78h|84h|90h|96h|102h|{108h|114h|120h|Loop
850RV,500GH&200W |0h|6h|12h|18h|24h(30h|36h|42h|48h|54h|60h|66h|72h|78h|84h|90h|{96h(102h|108h|114h|120h|Loop
700hPa RH&GH Oh|6h|12h|18h|24h|30h|36h|{42h|48h|54h|60h|66h|72h|78h|84h|90h|96h|102h|108h|114h|120h|Loop
850hPa RV&GH Oh|eh|12h|18h|24h|30h|36h|42h|48h|54h|60h|66h|72h|78h|84h|90h|96h|102h|108h|114h|120h|Loop
500hPa RV&GH Oh|6h|12h|18h|24h|30h|36h|42h|48h|54h|60h|66h|72h|78h|84h|90h|96h|102h|108h|114h|120h|Loop
200hPa RV&GH Oh|6h|12h|{18h|24h|30h|36h|{42h|48h|54h|60h|66h|72h|78h|84h|90h|96h|102h|108h|114h|120h|Loop




NRL real-time COAMPS-TC: CTCX

Main web site: http://www.nrimry.navy.mil/coamps-web/web/tc

2015

< - Apr 2015 + >
SuM Tu W Th F Sa

01 02 03 04
05 06 07 OB 09 10 11
12 13 14 15 16 17 18

19 20 21 22 23 24 25
26 X7 28 9 30

Atlantic
West Pacific
East Pacific

Central Pacific
Indian Ocean

Southern Hem

04S.Four
05S.Five
065.5ix

07P.Seven
08S.Diamondra
09S.Eunice

10P.0Ola
11S.Fundi
12P.Lam

13P.Marcia
14S.Glenda

15S.Fifteen

165.Haliba

17P.Pam

18P.Nathan
18S.Nathan

19S5.0lwyn

20P.Reuben

215.Tkola

® 225 Joalane

® 23P.Solo
2015041000
2015041006
2015041012

Forecast Coupled Forecast | Ensemble | Documentation | Links | COAMPS Home |
Regional Scale Mesoscale | Vortex Scale | Verification |
Surface | Pressure Level |¢iagnosi5 CrossSection | Track&Intensity | Diagnostic Data | Multi-Models |
10m Winds Oh|6h|12h 18h¥4h 30h|36h 4)_" 48hﬂ54h 60h|66h|72h|78h|84h|90h|96h|102h|{108h|114h|120h|Loop
850hPa TPWE&Wind |Oh|{6h|12h|18hJ24h|30h|36h|{42h|48h|54h|60h|66h|72h|78h|84h|90h|96h|102h|108h|114h|120h|Loop
700hPa TPWEWind |Oh|eh|12h|18l]|24h|30h|36h|42h|48h|54h|60h|66h|72h|78h|84h|90h|96h|102h|108h|114h|120h|Loop
Wind Shear Oh|6h|12h 14] 24h|30h|36h|42h|48h|54h|60h|66h|72h|78h|84h|20h|96h|102h|{108h|114h
850hPa Divergence |Oh|6h|12h ]ﬁh 24h|30h|36h|42h|48h|54h|60h|66h|72h|78h|84h|90h|96h|102h|{108h|114h|120h|Loop
200hPa Divergence |Oh|6h llhI/Bh 24h|30h|36h|42h|48h|54h|60h|66h|72h|78h|84h|90h|96h|102h|{108h|114h|120h|Loop
Average RH&Wind |Oh|eh|12hf18h|24h|30h|36h|42h|48h|54h|6e0h|6ech|72h|78h|84h|90h|96h|102h|108h|114h|120h|Loop
SLP,Wind&THickness |Oh|6h 12’ 18h|24h(30h|36h|42h|48h|54h|60h|66h|72h|78h|84h|90h|{96h|(102h|108h|114h|120h|Loop
850RV,500GH&200W |0h|6h 1#1 18h|24h(30h|36h|42h|48h|54h|60h|66h|72h|78h|84h|90h|{96h|(102h|108h|114h|120h|Loop
700hPa RH&GH Oh|6h ]ﬁh 18h|24h(30h|36h|42h|48h|54h|60h|66h|72h|78h|84h|90h|{96h|(102h|108h|114h|120h|Loop
850hPa RV&GH Oh|eh|fi2h|18h|24h|30h|36h|42h|48h|54h|60h|66h|72h|78h|84h|90h|96h|102h|108h|114h|120h|Loop
500hPa RV&GH Oh|6hf12h|18h|24h|30h|36h|42h|48h|54h|60h|66h|72h|78h|84h|90h|96h|102h|108h|114h|120h|Loop
200hPa RV&GH Oh Gﬁlllh 18h|24h(30h|36h|42h|48h|54h|60h|66h|72h|78h|84h|90h|{96h|(102h|108h|114h|120h|Loop
10m Winds (kt) of 48h, valid ot 0000 UTC 12 APR 2015
COAMPS FCST from 2012041000, 45km
EM ; = AN
EQ
55
105
195 1
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255
305 §
aks
405
455 1 , 3
505 2 ;W cli i
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NRL real-time COAMPS-TC: CTCX

Main web site: http://www.nrimry.navy.mil/coamps-web/web/tc

2015
< -  Apr2015 + >
SuM Tu W Th F Sa

03 04
10 11
i7 iB8
24 25

05 06 07
12 13 14
19 20 21
26 27 2B

Atlantic
West Pacific
East Pacific

Central Pacific
Indian Ocean

Southern Hem

D4S.Four
05S.Five
06S.5ix

07P.Seven
08S.Diamondra
095_Eunice

10P.Ola
11S.Fundi
12P.Lam

13P.Marcia
14S.Glenda
155.Fifteen
165.Haliba

17P.Pam

18P.Nathan
18S.Nathan

195.0lwyn

20P.Reuben

21S.Ikola

® 225.Joalane

® 23P.Solo
2015041000
2015041006
2015041012

Forecast Coupled Forecast | Ensemble | Documentation | Links | COAMPS Home |
Regional Scale | Mesoscale Vortex Scale | Verification |
Surface | Pressure Level | Diagnosis CrossSeSQn | Track&Intensity | Diagnostic Data | Multi-Models |
N
10m Winds Oh|6h|12h|18h|24h|30h|36h 42‘ A8h|I54N60h|66h|72h|78h|84h|90h|{96h|102h|108h|114h|120h|Loop
850hPa TPW&Wind |Oh|6h|12h|18h|24h|30h|36h|42h|48h|54h]|6 66h|72h|78h|84h|90h|96h|102h|108h|114h|120h|Loop
700hPa TPWEBWind |Oh|6h|{12h|18h|24h|30h|36h|42h|48h|54h|60h h|72h|78h|84h|90h|96h|102h|108h|114h|120h|Loop
Wind Shear Oh 18h|24h|30h|36h|42h|48h|54h|60h 669(2'1 78h|84h|90h|96h|102h|108h|114h|120h|Loop
850hPa Divergence |Oh|6h|12h|18h|24h|30h|36h|42h|48h|54h|60h|66h ?2\31’:“1 84hloDhlgch|102hl108hli114hl120h|Loon
200hPa Divergence |Oh|eh|12h|18h|24h|30h|36h|42h|48h|54h|60h 10m Winds [kt) of 4Bh, valid at 0OQ0D UTC 12 APR 2015
= COAMPS FCST from 2015041000, 15km
Average RHE&Wind |0Oh|6h|12h|18h|24h|30h|36h|42h|48h|54h|60h
SLP,Wind&THickness |Oh|6h|12h|18h|24h|30h|236h|42h|48h|54h|60h
850RV,500GH&200W |Oh|6h|12h|18h|24h|30h|36h|42h|48h|54h|60h 1751
700hPa RH&GH Oh|eh|12h|18h|24h|30h|36h|42h|48h|54h|60h
850hPa RV&RGH Oh|6h|12h|18h|24h|30h|36h|42h|48h|54h|60h| 145
500hPa RVRGH Oh|6h|12h|18h|24h|30h|36h|42h|48h|54h|60h
200hPa RV&GH Oh|6eh|12h|18h|24h|30h|36h|42h|48h|54h|60h 165 ]
185
203
225
245
263

156E

15BE  160E

1626 164E  166E

1688 170E

172E

160
150
140
130
120
116
100
80
&0
70
&0
50
40
30
Z0
10



NRL real-time COAMPS-TC: CTCX

Main web site: http://www.nrimry.navy.mil/coamps-web/web/tc

Forecast Coupled Forecast | Ensemble | Documentation | Links | COAMPS Home |

2015 Regional Scale | Mesoscale | Vortex Scale Verification |
o ::":‘mri L Surface | Pressure Level | Diagnosis CrossSection | Track&IntYRsity | Diagnostic Data | Multi-Models |
o5 06 07 oe e BN 11 10m Winds oh[sh][12n]18n[24n[z0n][36n][a2{{agnlban]son]e6n]72n[Mgn]san]oon]o6n|102n]108n]114n[120h]L00p
15 20 21 22 23 24 25| | 850hPa TPW&Wind [oh[6h[12n[18h[24n[30n[36n[42n[asn[5an]con[s6n[72n]78n)qan]oon|o6n]102n]108n[114n[120h]Lo0p
el 2EI29 = 700hPa TPW&Wind [oh|6h[12h[18h[24n]30n[36h[42n]18n]5an[60n[s6n[72n]78n]8aMoon[o6h[102n[108h]114n]120h]Loop
Atlantic
Wind Shear oh|6h[12n|18n]24an|30n|36R[42R]48R 60h|66h|72n|78h|84n[od|o6h|102h]108h|114R|120h|Lo0p
West Pacific 850hPa Divergence |0h|6h|12h[18h|24h|30h|26h|42h|48h|54h|60h|661 —— —° ~ " TN 7T Tt oo iem et
. - 10m Winds Wt) of 48h, valid ot 0000 UTC 12 APR 2015
East Pacific 200hPa Divergence |Oh|(eh|12h|18h|24h|30h|36h|42h|48h|54h|60h|66] CORMPS FCST from 20715041000, Skm
Central Pacific | _Average RH&Wind |0h[6h|12h|18h{24h|30h{36h|42h[48h|54h[60h|66! . 3
SLP,Wind&THickness [0h|(6h|12h|18h|24h|30hn|36h|42h[48h]|54n]|60n]|661 160
Indian Ocean
850RV,500GH&200W|0h|6h|12h|18h|24h|20n|36n]|42h|a8h|54h|60n]661 150
Southern Hem 700hPa RH&GH |oh|6h|12h|18h]|24h{20n|26n|42h]a8h|54h|60n]661
140
04S.Four | 850hPa RV&GH |oh|6h|12h|18h]|24h(30n|26n]42n]48h|54h[60R]66]
055.Five | 500hPa RV&GH |0h|6h|12h|18h]|24h|30n|26n]42n]a8h|54n|60n]661 130
06S.5ix
07PScven | 200hPa RV&GH |0h|6h[12h|18h|24h|30n|36n|42h|48h|54h|60n]661 120
08S.Diamondra 110
095.Eunice
10P.0la 100
11S.Fundi
12P.Lam G0
13P.Marcia
145 Glenda go
155 Fifteen 70
16S.Haliba
17P.Pam 60
18P.Nathan
18S.Nathan 50
195.0lwyn 40
20P.Reuben
21S.Tkola S - 30
® 22S.Joalane o . ;
® 23P.Solo ; -3 . < . 70
2015041000 1 e~ : =
20150410086 e— ! 10
2015041012 | \ -

160E  161E  162E 163 164E 165 166E 167E  16BE



NRL real-time COAMPS-TC: CTCX

Main web site: http://www.nrimry.navy.mil/coamps-web/web/tc

Forecast Coupled Forecast | Ensemble | Documentation | Links | COAMPS Home |

2015 Regional Scale | Mesoscale | Vortex Scale | Verification

e L Track&Intensity | Diagnostic Data | Multi-Models

01 02 O3 04 P
05 06 07 08 09 10 11 Track MaxWind| MSLP|

12 13 14 15 16 17 1B

26 27 28 29 30

e 23F Tracks from 0000 UTC 10 APR 2015

Atlantic \ - BEST
- & LN . eTex

West Pacific \'i,‘\ coTe
East Pacific Lo 'Ea\ ' : HWRF
105 . “ . GFDN

[
Central Pacific * X . . ECMF
AVNO

Indian Ocean 1551 ) . . NVGM ™1,
be¥fions Al awg i
Southern Hem Sl i 2 CONW
205 ; = .

il

04S.Four
05S.Five
065.Six 5
07P.Seven
085S.Diamondra
09S.Eunice 305
10P.0la
115.Fundi
12P.Lam 355 1
13P.Marcia
145.Glenda
15S.Fifteen 405 1
16S.Haliba
17P.Pam
18P.Nathan 455 1
185.Nathan
19S.0lwyn
20P.Reuben 5051 &
215.Tkola

® 225 Joalane

® 23P.Solo

2015041000 ! | ! ! ! T T T T T T T T T
2015041006 1508 135E 160E 165E 170E 175E 180 175W 170w 165W 1B0W 155W 150w 145W

2015041012

15,/00Z

5551 .




NRL real-time COAMPS-TC: CTCX

Specialized outflow prediction products
200 mb wind and geopotential height, TC = al062014, DTG = 2014091112, Lead time = 0 h, Real-time COAMPS-TC
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Geopotential height contours every 20 m, wind speed contours every 5 m/s, vectors show wind direction

Grid 1: 200 mb wind speed (color shading), wind direction (unit vectors) , geopotential height (blue contours)
TC center (pink dot) and vitals (lower left), inner grid positions (black boxes)



NRL real-time COAMPS-TC: CTCX

Specialized outflow prediction products

200 mb wind and geopotential height, TC = al062014, DTG = 2014091112, Lead time = 0 h, Real-time COAMPS-TC " 200 mb wind and radar, TC = al062014, DTG = 2014091112, Lead time = 0 h, Real-lime COAMPS-TC
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200 mb wind, smoothed divergence, and geo. height, TC = al062014, DTG = 2014091112, Lead time = 0 h, Real-time COAMPS-TC

NRL real-time COAMPS-TC: CTCX

Specialized outflow prediction products
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Grid 2: 200 mb divergence (color shading),
200 mb wind (vectors),

TC center (black dot) and vitals (lower left)
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200 mb wind, smoothed divergence, and radar, TC = al062014, DTG = 2014091112, Lead time = 0 h, Real-time COAMPS-TC
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Grid 2: Composite radar reflectivity (color shading),
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TC center (black dot) and vitals (lower left)




NRL real-time COAMPS-TC: CTCX

Specialized outflow prediction products

150 mb wind and potential temperature, TC = al062014, DTG = 2014091112, Lead time = 0 h, Real-time COAMPS-TC

Lat = 15.6 deg; Lon = 36.9 deg; Int = 29 kt; Min p = 1009 mb
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Potential temperature contours every 2 K, dark contours every 10K

Grid 1: 150 mb potential temperature (color shading and contours), wind (vectors),
TC center (pink dot) and vitals (lower left), inner grid positions (black boxes)




COAMPS-TC ensemble

= Likely configuration for Atlantic and Eastern Pacific TCs

* 1 unperturbed control and 10 perturbed members
 27/9/3 km resolution
* Forecast to 120 h, 4x daily

Web site: http://www.nrimry.navy.mil/coamps-web/web/ens

TC = al062014, DTG = 2014091112
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COAMPS-TC Adjoint System

Adjoint allows for the mathematically 700: mb\VQIgI)C;It;é@n,;igi)/!@y (36/h)
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COAMPS-TC Adjoint System

COAMPS® Real-Time Adjoint84h Forecasts for HS3

HS3 84h

Forecast starting at 2013092612 (outout every 6 hour)

Archive

COAMPS Home

HS3HI 60h

HS3L0 60h

SLP & 10m Wind Oh|6h|12h|18h| 24h | 30h | 36h | 42h | 48h | 54h | 60h | 66h | 72h | 78h | 84h | Loop
850mb Wind Oh|6h|12h| 18h| 24h| 20h | 36h | 42h | 48h | 54h | 60h | 66h| 72h | 78h | 84h | Loop
700mb Wind Oh|6h|12h]| 18h| 24h| 30h | 36h| 42h| 48h | 54h | 60h | 66h| 72h | 78h | 84h | Loop
S500mb Wind Oh|6h|12h]| 18h| 24h| 30h | 36h| 42h| 48h | 54h | 60h | 66h| 72h | 78h | 84h | Loop
300mb Wind Oh|6h|12h]| 18h| 24h| 30h | 36h| 42h| 48h | 54h | 60h | 66h| 72h | 78h | 84h | Loop
250mb Wind Oh|6h|12h]| 18h| 24h| 30h | 36h| 42h| 48h | 54h | 60h | 66h| 72h | 78h | 84h | Loop
200mb Wind Oh|6h|12h| 18h| 24h| 30h | 36h| 42h| 48h | 54h | 60h | 66h | 72h | 78h | 84h | Loop
150mb Wind Oh|6h|12h|18h| 24h| 30h | 36h| 42h| 48h | 54h | 60h | 66h| 72h| 78h | 84h | Loop

850mb Relative Vorticity Oh|6h|12h|18h| 24h| 30h | 36h| 42h| 48h | 54h | 60h | 66h| 72h| 78h | 84h | Loop
700mb Relative Vorticity Oh|6h|12h|18h| 24h| 30h | 36h| 42h| 48h | 54h | 60h | 66h| 72h| 78h | 84h | Loop
S500mb Relative Vorticity Oh|6h|12h|18h| 24h| 30h | 36h| 42h| 48h | 54h | 60h | 66h| 72h| 78h | 84h | Loop
300mb Relative Vorticity Oh|6h|12h| 18h| 24h| 30h | 36h | 42h | 48h | 54h | 60h | 66h | 72h | 78h | 84h | Loop
250mb Relative Vorticity Oh|6h|12h|18h| 24h | 30h | 36h | 42h | 48h | 54h | 60h | 66h | 72h | 78h | 84h | Loop
200mb Relative Vorticity Oh|6h|12h|18h| 24h | 30h | 36h | 42h | 48h | 54h | 60h | 66h | 72h | 78h | 84h | Loop
150mb Relative Vorticity Oh|6h|12h|18h| 24h | 30h | 36h | 42h | 48h | 54h | 60h | 66h | 72h | 78h | 84h | Loop
850mb Relative Humidity |0Oh|6h|12h|18h| 24h|30h|36h | 42h| 48h | 54h | 60h | 66h | 72h | 78h | 84h | Loop
700mb Relative Humidity |0Oh|6h|12h| 18h | 24h| 30h | 36h| 42h | 48h | 54h | 60h | 66h | 72h | 78h | 84h | Loop
500mb Relative Humidity |Oh|6h|12h| 18h| 24h | 20h | 36h | 42h| 48h | 54h | 60h | 66h | 72h | 78h | 84h | Loop
300mb Relative Humidity |Oh|6h|12h| 18h| 24h | 20h | 36h | 42h| 48h | 54h | 60h | 66h | 72h | 78h | 84h | Loop
Sea Surface Temperature |Oh|6h|12h|18h| 24h|20h | 36h| 42h| 48h | 54h | 60h | 66h| 72h | 78h | 84h | Loop




