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Typhoon tracks 1985-2005
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Forecast in the Northwestern tropical Pacific

» Seasonal forecast
» Monthly forecast

» EPS

= EPSgrams
= EFI

= Probabilities

> Deterministic forecast
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ECMWF Seasonal Forecast System 3
Tropical Storm Frequency MJJASO 2011

Forecast start reference is 01/04/2011 Climate = 1990-2005
Ensemble size = 41,climate size =176

b Forecast mean m——  Standard deviation Climate mean
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ECMWEF Seasonal Forecast System 3
Tropical Storm Frequency JASOND 2011

Forecast start reference is 01/06/2011 Climate = 1990-2005
Ensemble size = 41,climate size =176

0 Forecast mean m——  Standard deviation Climate mean
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Weekly means of MSLP , and Total precipitation anomaly
Based on: 20110623 VT: 20110711 - 20110717
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Weekly means of 500 hPa height , 10m wind anomaly , 2m temperature anomaly

Based on: 20110623 VT: 20110711 - 20110717
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Weekly means of MSLP , and Total precipitation anomaly
Based on: 20110630 VT: 20110711 - 20110717
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Weekly means of 500 hPa height , 10m wind anomaly , 2m temperature anomaly
Based on: 20110630 VT: 20110711 - 20110717
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Location of EPSgrams
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998,98 - 1000 T1279 8/July/2011
July 2011 00UTC ECMWF Forecast t+12 VT: Friday 8 July 2011 12UTC Surface: Mean sea level pressure 00 UTC
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oduly 2641,00UTC ECMWF EPS Ensemble Mean Forecast t+12 VT: Friday 8 July 2011 12UTC EPS mean
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9/July/2011
!t}»m - 1000 T1279 00 UTC

y 9 July 2011 00UTC ECMWF Forecast t+12 VT: Saturday 9 July 2011 12UTC Surface: Mean sea lkvel pressure
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Saturday 9 July 2011 00UTC ECMWF EPS Ensemble Mean Forecastt+12 VT: Saturday 9 July 2011 12UTC EPS mean

Surface: Mean sea level pressure (51 Members)
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EPS Meteogram

SW 31.9°N 136.96°E (EPS sea point) 0 m (T1279)

Deterministic Forecast and EPS Distribution Saturday 9 July 2011 00 UTC
Total Cloud Cover (okta)
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EPS Meteogram
SW 31.9°N 136.96°E (EPS sea point) 0 m (T1279)
Deterministic Forecast and EPS Distribution Sunday 10 July 2011 00 UTC
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10/July/2011

Sunday 10 July 2011 00UTC ECMWF Forecast t+12 VT: Sunday 10 July 2011 12UTC Surface: Mean sea level pressure T1 279 00 UTC
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Sunday 10 July 2011 00UTC ECMWF EPS Ensemble Mean Forecast t+12 VT: Sunday 10 July 2011 12UTC
Surface: Mean sea level pressure (51 Members)
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11/July/2011

Manday 11 July 201100UTC ECMWF Foracastt+12 VT: Monday 11 July 2011 12UTC Surface: Mean sea level pressure T1279 00 UTC
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EPS Meteogram EPS Meteogram

SW 31.9°N 136.96°E (EPS sea point) 0 m (T1279) SW 31.9°N 136.96°E (EPS sea point) 0 m (T1279)
Deterministic Forecast and EPS Distribution Monday 11 July 2011 00 UTC Deterministic Forecast and EPS Distribution Tuesday 12 July 2011 00 UTC
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9:)28Jil;l ;gg)OOUTC ECMWF Forecastt+12 VT: Tuesday 12 July 2011 12UTC Surface: Mean sea level pressure 1 2IJ u Iylzo 1 1
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Date 20110712 00 UTC @ECMWF
Probability that 09W will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=CTRL

Probability (%) of Tropical Cyclone Intensity falling in each category
TD[up to 16] TS [17-32] HR1[33-42] HR2 [43-48] HR3 [> 48 m/s]
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List of ensemble members numbers forecast Tr?_PlcaI CXCIone
Intensity category in colours: TD[up to 16] TS[17-32] HR1[33-42] HR2[43-48] HR3[ >48 m/s]
+024 h :hrct 01 0203 04 0506 07 08 09 10 11 12 13 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
+048 h :hrct01 0203 04 0506 07 0809 10 11 1213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
+072h :hrct01 020304 0506 07 0809 10 11 121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
+096 h : hrct 01 0203 04 0506 07 08 09 10 11 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
+120h :hrct01 020304 0506070809 10 11121314 151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
+144 h :hrct 01020304 050607 0809 10 11 121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
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+216h :hrct01 020304 0506070809 101112 14 1617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 2011
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Date 20110712 12 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=CTRL [reported minimum central pressure (hPa) 996. ]
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List of ensemble members numbers forecast Tr?_PicaI Cglclone
Intensity category in colours: TD[up to 33] T5[34-63] HR1[64-82] HR2[83-95] HR3[ >95 ki]
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21222324 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
21 2324252627 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
21 23242526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
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Probability (%) of Tropical Cyclone Intensity falling in each category
TDJ[up to 33] TS [34-63] HR1[64-82] HR2 [83-95] HR3 [> 95 ki]
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13/July/2011

Wednesday 13 July 2011 00UTC ECMWF Forecast #+12 VT: Wednesday 13 July 2011 12UTC Surface: Mean sea level pressure T1 279 00 UTC
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Wednesday 12 July 2011 0c0UTC ECMWF EPS Ensemble Mean Forecast t+12 VT: Wednesday 13 July 2011 12UTC
Surface: Mean sea level pressure (51 Members)
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Date 20110713 00 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=CTRL [reported minimum central pressure (hPa) 985. ]
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List of ensemble members numbers forecast Tro
Intensity category in colours: TD[up to 33] T5[34-63]
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'_Pical Cglclone
R1[64-82] HR2[83-95] HR3[ >95 ki]
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hrct 010203 04 0506 07 08 09 10 11 1213 1415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

hrct 01020304 050607 080910111213 14 151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
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Probability (%) of Tropical Cyclone Intensity falling in each category
TDJ[up to 33] TS [34-63] HR1[64-82] HR2 [83-95] HR3 [> 95 ki]
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Waednasday 13 July 2011 12UTC ECMWF Foracast t+12 VT: Thursday 14 July 2011 00UTC Surface: Mean sea level pressure 1 3/J u Iyl201 1
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Wednesday 13 July 2011 12UTC ECMWF EPS Ensemble Mean Forecast t+12 VT: Thursday 14 July 2011 00UTC
Surface: Mean sea level pressure (51 Members)
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Date 2011071312 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=CTRL [reported minimum central pressure (hPa) 970. ]
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List of ensemble members numbers forecast Tr?_PicaI Cglclone
Intensity category in colours: TD[up to 33] T5[34-63] HR1[64-82] HR2[83-95] HR3[ >95 ki]

+024 h :hrect01020304 0506070809 1011121314 1617181920 212223 24 252627 28 29 30 31 3233 34 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
+048 h :hrct0102030405060708 1011121314 1617181920212223242526 2829 30 31 32 33 34 35 36 37 38 39 40 41 4243 44 4546 47 48 50
+072h:hrct01020304 06070809101112 14 161718192021222324 262728293031323334353637383940 424344 4546 47 48 49 50

+096 h : hrct 010203 0405060708 101112 1617181920212223 26 27 28 29 30 31 3233 34 35 36 37 38 39 40 41 4243 44 46 47 48 49 50
+120 h :hrct 010203040506 0708 10 11 12 161718192021222324 262728 29 30 31 3233 34 3536 37 38 39 40 414243 44 46 47 48 49 50
+144 h:hrct010203 0405060708 101112 161718192021222324 26272829 303132333435363738394041424344 46 47 48 49 50
+168 h:hrct01020304 060708 101112 161718192021222324 2627 2829303132333435363738394041424344 4647 50
+192h:hrct01020304 060708 1011 1617181920212223 2627282930 32333435363738394041424344 464748 50
+216 h:hrct01020304 060708 10 1617 181920212223 2627282930 3233343536 383940414243 46 48

+240h:hrct 020304 060708 1617181920212223 26 282930 33 3536 383940414243 46 48

Probability (%) of Tropical Cyclone Intensity falling in each category
TDJ[up to 33] TS [34-63] HR1[64-82] HR2 [83-95] HR3 [> 95 ki]
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EPS Meteogram
SW 31.9°N 136.96°E (EPS sea point) 0 m (T1279)

Deterministic Forecast and EPS Distribution Wednesday 13 July 2011 00 UTC
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SW 31.9°N 136.96°E (EPS sea point) 0 m (T1279)

Deterministic Forecast and EPS Distribution Wednesday 13 July 2011 12 UTC
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ECMWF Analysis VT:Wednesday 13 July 2011 00UTC Surface: Mean sea level pressure
Wednesday 13 July 2011 00UTC ECMWF Forecast t+12 VT: Wednesday 13 July 2011 12UTC Surface: **Stratiform precipitation (Large-scale precipitation)
156 1S8E

122 124°E 126°E

128°E 130°E 1S2E IME 136E 13°E 140'E M2’E 14CE MF'E MEE 1S0E IS2E IS4E

13IJuI12011 00 UTC

ECMWF Analysis VT:Thursday 14 July 2011 00UTC Surface: Mean sea level pressure

Thursday 14 July 2011 00UTC ECMWF Forecast t+12 VT: Thursday 14 July 2011 12UTG Surface: **Stratiform precipitation (Large-scale precipitation)
ZE 10 WEEUWEG0E NZE WWE  IWE IWE MUE_ WZE  I4E MEE WEE 1S0E  IS0E ISE1SSEISEE
T - H . 215 T H T B T H T

14/Jul/2011; 00 UTC

122 124 126°E 128°F 130'E 132E  134'E 136°E 139°E 10 142E 144 ME'E  14B'E 1S0E 152 1S4E  156'E  158°E
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ECMWF Analysis VT:Wednesday 13 July 2011 12UTC Surface: Mean sea level pressure
Wednesday 13 July 2011 12UTC ECMWF Forecast t+12 VT: Thursday 14 July 2011 00UTC Surface: **Stratiform precipitation (Large-scale precipitation)
122°E 124'E 126°E 128°E 130°E 137E 1WE  13E  138E  140E MZE  \MCE 146E MEE 150°E 1S2E 1S4E 1S6'E1SE

13/Jul/2011; 12 UTC

ECMWF Analysis VT:Thursday 14 July 2011 12UTC Surface: Mean sea level pressure
Thursday 14 July 2011 12UTC ECMWF Forecast t+12 VT: Friday 15 July 2011 00UTC Surface: **Stratiform precipitation (Large-scale precipitation)
148°E 150

A

122 124'E 126 128°E 130°E 137E 1M'E 136E 13E  140'E W2E 1M 146 152°E 1S4°E

10N

6N

14/Ju|l2011 12 UTC

€ 12E

1226 14°E 130°E 132E 134'E 136'E 138°E  140E  12E  M4E  MEE  MEE  1S0E 152E  1S4E  1S6'E 158

90

80

70

60

50

40

30

150
140
130
120
110
100
90
80
70
60
50
40
30
20
10



20N

&N

N

£

10N

BN

ECMWF Analysis VT:Wednesday 13 July 2011 00UTC Surface: Mean sea level pressure
Wednesday 13 July 2011 00UTC ECMWF Forecast t+(0-3) VT: Wednesday 13 July 2011 03UTC Surface: 10 metre wind gust
122E 124'E 126'E 128°E  130°E 132E 134 136°E  138°E 140°E 142°E 144°E 146'E 148°E 150°E 152E 154°E 156'E  158°E

ECMWF Analysis VT:Thursday 14 July 2011 00UTC Surface: Mean sea level pressure
Thursday 14 July 2011 00UTC ECMWF Forecast t+(0-3) VT: Thursday 14 July 2011 03UTC Surface: 10 metre wind gust
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ECMWF Analysis VT:Wednesday 13 July 2011 12UTC Surface: Mean sea level pressure
Wednesday 13 July 2011
122E 124 126°E

12UTC ECMWF Forecast t+(0-3) VT: Wednesday 13 July 2011 15UTC Surface: 10 metre wind gust
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ECMWF Analysis VT:Thursday 14 July 2011 12UTC Surface: Mean sea level pressure

Thursday 14 July 2011 1
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2UTC ECMWF Forecast t+(0-3) VT: Thursday 14 July 2011 15UTC Surface: 10 metre wind gust
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EPS precip mean
based on 13 July 2011 at 00 UTC (exp=1)
event accumulated from +72h to +120h

13/Aug/2011; 00 UTC

EPS precip probabites based on Wednesday 13 Juf 2011 DUTC (exp=1)
event accumuisted from <720 o +12Ch
Probabiity 1o exceed 20

rr>2(

EPS precip mean
based on 13 July 2011 at 12 UTC (exp=1)
event accumulated from +60h to +108h

- — —

... 13Aug/2011

; 12 UTC

4& 13 Juf 2011 12UTC (em=1)

event accumuisted from <50n o +10€h

Frobabiity 1o excess 20

EPS precp probablities based on Wednesday 12 Jul 2011 CUTC (expe1)
event accumuiated fom +72n 10 <1200

EPS precip probablities based on Wednesday 12 Jul 2011 CUTC (expei)
event saccumuated fom +72h to +120h

EPS precip probabies based on Wednesday 13 Juf 2011 12UTC (exp=1)
event accumutated from <50n %o +108h

EPS precip probabiies bazed on Wednesday 12 Juf 2011 12UTC (exp=1)

event accumuisted from <50n o +10€h
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EPS wind_gust mean (of maximum values fom all imesteps) || EPS wind_gustp ies based on 13U 2011 0UTC (exp=1) | EPS wind_gust mean (of maximum values from all timesteps) | EPS wing_gust probabili ‘based on W 13 Jul 2011 12UTC (exp=1)
based on 13 July 2011 at 00 UTC (exp=1) R eyl based on 13 July 2011 at 12 UTC (exp=1) sant cmuing sk eact cams o 658 0 + 668
event occuring at least once from +72h to +120h w event occuring at least once from +80h to +108h ) ity o ex o
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A ECMWE Daily

| . .

w Meteorological Operations
Summary

By Antonio 14.07.2011

2 DATA QUALITY, FIRST-GUESS AND ANALYSIS QUALITY

2.1 Significant increments

Increments on Typhoon MA-ON at 12 and 00 UTC. The increments at 12 UTC strongly deteriorated the
analysis and as result the forecast. The increments at 00 UTC produced again a deeper low and a better
forecast. At 12 UTC a single Buoy reporting from the center of the typhoon introduced the errors. The buoy
with Id: 21944 got a faulty pressure sensor since the beginning of July and is introducing noisy departures
from the model( see the time series). The pressure observation was accepted with low weight producing
a wrong analysis of the typhoon. Broken sensors in buoys happen from time to time and they come to
light when updating the blacklist. Before that we could use the history of individual platforms which is
the base for the pressure bias correction to detect faulty sensors and activate an automatic blacklist. This
buoy is not blacklisted either in Meteo France or UKMO although is more than likely thet their assimilation

rejected the observation.
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Increments sfc DCDA VT: 13/July/2011; 12 UTC
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ECMWF Analysis o_suite VT: 14 Jul 2(
pressure data (not ble

oy

MSL & weight It 0.2

o
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21994 Lat: 19.5 Lon: 149.7|‘

ECMWF_Data_Monitoring

BUQY 21985 Lat: 23.8 Lon: 152.Z Type/subt: 21 Date: 2011-07-13 12:00:00
Prl Pr2 Tk Rh Wind Corrp
03s: 1023.9 0010 1014.1 1010 9995.9 CO00 9993.5 0000 999999 0000 9.8 go
DFG: 5.8 6.0 9995.9 9999.9 9995.9
DAN: 5.4 5.6 9995.9 5993.9 9999.9
BUQY 21994 Lat: 19.5 Lon: 149.7 Type/sudbt: 21 Date: 2011-07-13 11:30:00
Prl Pr2 Tk Rh wWind Corrp
03s: 1023.9 0010 1010.8 1010 9995.9 CO00 9993.5 0000 999999 0000 13.1 gc
DFG: 1.1 18.0 99395.9 5993.9 9995.9
DAN: 20.7 7.6 9995.9 9999.9 9999.9
BUQY 21994 Lat: 19.6 Lon: 149.7 Type/subt: 21 Date: 2011-07-13 09:30:00
Prl Fri Tk Rh Wind Corrp
03s: 1023.9 0010 1010.8 1010 9995.9 0000 9999.9 0000 999999 0000 13.1 gqc
DFG: 28.4 15.3 9995.9 5993.9 9995.9
DAN: 21.3 8.2 9995.9 5993.9 9999.9
BUQY 21994 Lat: 19.5 Lon: 149.7 Type/sudbt: 21 Date: 2011-07-13 14:30:00
Prl Fr2 k4 Rh Wind Corrp
1023.9 0010 1010.8 1010 9995.9 0000 9993.9 0000 999999 0000 13.1 gqc
31.2 18.1 9999.9 5993.95 9999.9
21.3 8.2 9995.9 §5993.9 9999.9
BUOY 215994 Lat: 19.5 Lon: 149.7 Type/subt: 21 Date: 2011-07-13 13:30:00
Prl PFr2 Tk Rh Wind Corrp
1023.9 0010 1010.8 1010 9995.9 0000 9993.9 0000 9995999 0000 13.1 gqc
31.9 18.8 9999.9 9999.9 9999.9
20.6 7.5 9995.9 §9999.9 9995.9

at: 23.8 Lqp:
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Stuck pressure sensor

SHIP/BUOY 21994 (19.5N,149.7E)
PRESSURE

gt Py

(-

L UL L LA S A U
357 91M131517192123252729 1 3 5 7 9 1113
JUN

2011

NO. OF OBS: 866 MEAN: 1018.9 STD: 4.3

SHIP/BUOY 21994 (19.5N,149.7E)
PRESSURE

= —]

S A L L SR A SN A SR S SN SN SR N NN N N N S
13 5 7 9111315171921232527291 3 5 7 9 1113
JUN

20Mm

NO. OF OBS: 865 BIAS: 0.6 STD: 2.9
NO. OF USED OBS: 500 ( 58 %)
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Jo

Normalizacion de Huber

18 months of conventional data
o) . B Feb 2006 — Sep 2007
. x /2 ifxl <=k, Normalised fit of PDF to data
<
2 .
k‘x‘ - k /2 If |X| > k1 "TEMP-T! N.Hem\’s_1BOOO.Q_ZBOOO.O_\/OESO\q_RS92
- | | ‘ | | all data normalised background fit

100.0 N:  640543. B: —0.134 S: 1.693 Huber: 1.600 1.3(
i | T T T T I T T T T I T T T T ‘ T T T T |
10000
80.0 - Gaussian _
Huber
Gaussian + flat
‘ 1000 ¢
60.0 1 -
100
40.0 + J
200 - | 18
0.0 \ ‘ \ ‘ . ‘ 1
-20.0 -10.0 0. 10.0 20.0
obs-bg
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Fitting the Huber norm parameters to observed
probability density function (pdf) of obs-bg

18 months of conventional data used for computing statistics
"TEMP—-T" N.Hemis_15000.0_25000.0_Vaisala_RS92

Normalised fit of pdf to data all data normalised background fit
N: 640543. B: —0.134 S: 1.693 Huber: 1.600 1.3(
] T T T T l T T T T I T T T T ‘ T T T T I
=  Best Gaussian fit I
10000 |
= Best Huber norm fit => smaller o,
Huber norm used for
1000
= SYNOP, METAR, DRIBU: surface pressure, 10m wind
= TEMP, AIREP: temperature, wind . i
= PILOT: wind
Very relaxation of the fg-check -

= Obs accepted as long as |obs-bg| < 20 o,

(obs-bg)/c,
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ECMWF Analysis VT:Wednesday 13 July 2011 12UTC Surface: Mean sea level pressure expver=fk2m
Wednesday 13 July 2011 12UTC ECMWF Forecast t+(0-3) VT: Wednesday 13 July 2011 15UTC Surface: 10 metre wind gust Buoy removed
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‘Wednesday 13 July 2011 12UTC ECMWF Foracast t+12 VT: Thursday 14 July 2011 00UTC Surface: Mean sea level pressure
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Wednesday 13 July 2011 12UTC ECMWF Forecast t+12 VT: Thursday 14 July 2011 00UTC Surface: Mean sea level pressure
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Weather anomalies predicted by EPS: 20110713 0 UTC
MSL hPa Z ensemble mean and EFI values for 24h TP, 10m wind speed and 2m temperature

VT: 20110714 - 20110715
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¢ VT: 14-15 July 2011

Westher anomalies predicted by EPS: 201107130 UTC
MSL hPa Z ensemble mean and EFI values for 24h TP, 10m wind speed and 2m temperature

VT: 20110716 - 20110717
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Weather anomalies predicted by EPS: 201107130 UTC
MSL hPa Z ensemble mean and EF] values for 24h TP, 10m wind speed and 2m temperature
VT: 20110715 - 2010716
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Weather anomalies predicted by EPS: 20110713 0 UTC
MSL hPa Z ensemble mean and EFI values for 24h TP, 10m wind speed and 2m temperature
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Thursday 14 July 2011 00UTC ECMWF Forecast t+12 VT: Thursday 14 July 2011 12UTC Surface: Mean sea level pressure
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Date 20110714 00 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=CTRL [reported minimum central pressure (hPa) 960. ]
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List of ensemble members numbers forecast Tr?_PicaI Cglclone
Intensity category in colours: TD[up to 33] T5[34-63] HR1[64-82] HR2[83-95] HR3[ >95 ki]

+024 h
+048 h
+072 h
+096 h
+120 h
+144 h
+168 h
+192 h
+216 h
+240 h

hrct 01 0203 04 0506 07 0809 10 11 12 13 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
hrct 01 02 03 04 0506 07 08 09 10 11 1213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
hrct 01 02 03 04 0506 07 08 09 10 11 1213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
hrct 01 02 03 04 05 06 07 08 09 10 11 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
hrct 010203 040506070809 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
hrct 0102 03 04 0506 07 08 09 10 11 121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
hrct 01020304 0506070809 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 3536 37 38 39 40 41 43 44 45 46 47 48 49 50

hrct010203040506070809 101112 14151617 181920212223242526 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
hrct010203 0506070809 101112 14151617 181920212223242526 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
hrct 0102 050607080910 12 14151617181920212223242526 28293031323334353637 39404142 444546 49 50
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Weather anomalies predicted by EPS: 20110714 0 UTC
MSL hPa Z ensemble mean and EFI values for 24h TP, 10m wind speed and 2m temperature
VT: 20110715 - 20110718
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Weather anomalies predicted by EPS: 20110714 0 UTC
MSL hPa Z ensemble mean and EFI values for 24h TP, 10m wind speed and 2m temperature
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Westher anomalies predicted by EPS: 20110714 0 UTC
MSL hPa Z ensemble mean and EFI values for 24h TP, 10m wind speed and 2m temperature
VT: 20110716 - 20110717
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EPS Meteogram
SW 31.9°N 136.96°E (EPS sea point) 0 m (T1279)

Deterministic Forecast and EPS Distribution Thursday 14 July 2011 00 UTC
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EPS precip mean
based on 14 July 2011 at 00 UTC (exp=1)
event accumulated from +48h to +96h

EPS precip probablities bazed on Thursday 14 Jul 2011 QUTC (exp=1)
event accumuiated from +48h %o <35h
Probablity % exceed 20

EPS pracip prodabilties basad on Thursday 14 A 2011 OUTC (2xp=1)
event accumulated from +480 to +36h

£PS pracip probabilties based on Thursday 14 Juf 2011 OUTC (2xp=1)
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EPS precip probablities based on Wednesday 12 Jul 2011 CUTC (expe=1)
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14/Jul/2011; 00 UTC

VT: 16-18 Jul/2011
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Date 20110714 12 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=CTRL [reported minimum central pressure (hPa) 955. ]
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List of ensemble members numbers forecast Tro
Intensity category in colours: TD[up to 33] T5[34-63]

+024 h
+048 h
+072 h
+096 h
+120 h
+144h

'_Pical Cglclone
R1[64-82] HR2[83-95] HR3[ >95 ki]

hrct 01020304 0506070809 10 11121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
hrct 01 02 03 04 05 06 07 08 09 10 11 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
hrct 0102 03 04 0506 07 08 09 10 111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
hrct 01 02 03 04 05 06 07 08 09 10 11 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
hrct 010203040506 070809 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
hrct 010203 04 0506 07 0809 10 111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

+168 h : hrct 01 0203 04 0506 07 08 09 10 11 121314151617 181920212223 2526 28293031 33 34 3536 37 38 39 40 41 42 43 44 45 46 47 48 49 50
+192 h : hr ct 01 02 03 04 05 06 091011121314151617181920212223242526 28293031323334 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
+216 h : hrct 01 02 03 06 09 1 1314151617 19 21222324 2829 3132 34 37 39 41 42 44 45 46 47 48 50
+240 h 01 03 06 09 11 1314 16 19 2324 2829 31 3637 39 4142 44 46 49 50

Probability (%) of Tropical Cyclone Intensity falling in each category
TDJ[up to 33] TS [34-63] HR1[64-82] HR2 [83-95] HR3 [> 95 ki]
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Increments scf DCDA & SIM IR H+12 VT: 14/July/2011; 12 UTC
: —C Q\ {[‘"1 S — —

30°N t t . ! g 30°N

25°N

! -
20°N [ # 20°N
-
) =
\ SE =l
15°N 15°N
. w : ¢
10°N &S 10°N
gAY . a ) ‘ ‘ -
5N 5°N

)

A {ﬂ | b . t‘vf,-

125°E 130°E 135°E 140°E 145°E 150°E 155°E

S ECMWF
WMO training course October 2012 Slide 47 —
d \




1040

1030

1020

1010

'Y
© =
©0 o
o o

OBS (HPA)

970

960

950

940

930

SHIP/BUOY 21972 (24.5N,143.8E)

PRESSURE
<
]
L A N O O A R O B
3 57 91M1315171921232527291 3 5 7 9111315171921232527 31
JUN JUL

2011

SHIP/BUOY 21972 (24.5N,143.8E)

OBS - FG

-2.5
-3
-3.5

4.5
-5

-
R
3+ 3
+ #
+
+ + 1
R .o il T he ete o
t " t .+ 37+t e rae " : - Hre + #' &
b e T e " wateies S m 4 s e e b b b b e e PR
WA e A R M e X T R F 0
AT PR Ty SR e a - e g
N N 4 + = 7 l&if‘r'&&" 44T4t4£u
i+ + + + g £
N t t % Pt .t g’f ‘;T + _+ 3
-+ "". -
+
T
t
+
llllllllllllllllllllllqll||||||
1357 91M1131517192123252729 1 3 5 7 9 111315171921232527 31
JUN JUL

2011

S ECMWF
WMO training course October 2012 Slide 48 —
_de-



14 JUL 201112 UTC
SURFACE 2896 obs (FG: 2.6,AN: 1.4,IN: 1.9)
ANALYSIS STREAMLINES: 1000 HPA
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EPS wind_gust mean fof maximum values from al tmesteps) EPS wind_gust probabiities based on Tharsday 14 Juf 2011 CUTC (exp=1)
based on 14 July 2011 3t 00 UTC (expe=1) event occuring at least once from «£3n to +158h
event occuring at least once from +23n to +168h Prodabiity o exceed 20

Y N

EPS probabilities of
wind gusts exceeding
20/30/40 m/s el
Based on:
14/July/2011; 00 UTC
D+2 to D+7

40°N 40°N

20°N

10°N

10°N
5

120°E 140°E

120°E 140°E

EP3 wind_gust probablities based on Thursday 14 Jul 2011 CUTC (expe1)
event cccuring at least once fom +43n 1o +1680
Probabiity % exceed 30

EPS wind_gust probablities bazed on Thursday 14 Jul 2011 CUTC (exp=1)
event cccuring at least once fom +43n 1o +1680
Probabiky o exceed 40

60
< 50
30°N 40
30
20°N L 20
3 . 10

5

-~ 100
’ / 9 |
50°N 50°N .
| 2
"
g 70
40°N s0°N
60
> /
50
30°N 40 30°N 40
.\
\ D 30 30
20°N 20 20°N 20
10 10
10°N 5 10°N 5
o . 2 : 2
120°E 140°E 120°E 140°E

S ECMWF
WMO training course October 2012 Slide 50 —
_de-



15/July/2011

Friday 15 July 2011 00UTC ECMWF Forecast t+12 VT: Friday 15 July 2011 12UTC Surface: Mean sea level pressure T1 279 00 UTC
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Weather anomalies predicted by EPS: 201107150 UTC
MSL hPa Z ensemble mean and EFI values for 24h TP, 10m wind speed and 2m temperature.

VT: 20110716 - 20110717
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Weather anomalies predicted by EPS: 201107150 UTC
MSL hPa Z ensemble mean and EF values for 24h TP, 10m wind speed and 2m temperature
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Weather anomalies predicted by EPS: 201107150 UTC

MSL hPa Z ensemble mean and EF| values for 24h TP, 10m wind speed and 2m temperature
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Weather anomalies predicted by EPS: 201107150 UTC
MSL hPa Z ensemble mean and EFI values for 24h TP, 10m wind speed and 2m temperature
VT: 20110719 - 20110720
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EPS probabilities of wind
gusts exceeding 30/40/55/55
m/s

Based on:

15/July/2011; 00 UTC

D+1 to D+6
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EFS wind_gust probabilties bazed on Friday 15 Jul 2011 QUTC (expe1)
event cccuring at leazt once fom +24n 10 +1340
Probablity % exceed 20

EFS wind_gust probablities bazed on Friday 15 Jul 2011 QUTC (expe1)

event ccouring at least once fom +245 10 +143n
ProbabiRy % exceed 40
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EP2 pracip probablities bazed on Sriday 15 Jul 2011 QUTC (exp=1)
event accumulated from +24h to <1420
Probabiky %o exceed 70
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Weather anomalies predicted by EPS: 20110716 0 UTC
MSL hPa Z ensemble mean and EFI values for 24h TP, 10m wind speed and 2m temperature
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Sunday 17 July 2011 00UTC ECMWF Forecast t+12 VT: Sunday 17 July 2011 12UTC Surface: Mean sea level pressure
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Monday 18 July 2011 00UTC ECMWF Forecastt+12 VT: Monday 18 July 2011 12UTC Surface: Mean sea level pressure
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EPS Meteogram
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EPS Meteogram
37.52°N 140.67°E (EPS land point) 563 m (T1279)
Deterministic Forecast and EPS Distribution Monday 18 July 2011 12 UTC

Tsotal Cloud Cover (okta)
T

Iy i ’ 1 HAE Forecast and M-Climate cumulative distribution functions with EF| values at 37.53°N/140.7°E
ap ,"| \ } : ' f valid for 24 hours from Tuesday 19 July 2011 00 UTC to Wednesday 20 July 2011 00 UTC
6 - E - - - - A 1 .-
! N
| | / \ } \ / \ CDF for 24h precipitation (mm)
. | am / .| 10 =
¢ { \ | = _ Climate t+ [24-4gh] -100%60% EFI S0°%00%
n @ [ Eps t+ [0-24h)
2 i - Eps t+ [12-38h)
, Vo // —_ Eps t+ [24-48h]
60 L —
V7 Eps t+ [36-60h]
(N S SR P : ] — /f// i - o ot
Total Precipitation (mi#/8h) 40 o # I/ —_ Eps t+ [60-84h]
- I | Y — Eps t+ [72-080]
y’r‘ ")/ — Eps t+ [84-108h]
20 Ry —_ Eps t+ [26-120h]
25 0 45% S Eps t+ [108-132h]
I 0+
® { il 0 30 60 2 120 150
15 ]
f CDF for 24h maximum wind gust (m/s)
10 -4 100 S ——
s . N | ) Li pid i /r:/""‘ _ Climate t+ [24-48n] -100%60% EF 50%100%
o LA Bllla. 1o ldahl , % ' —  Emupae
B B o B s e e s e i (7 -~ 'f J— Eps t+ [12-36h]
10m Wind Speed (m/s) / /f J— Eps t+ [24-48H]
80 —_ Eps t+ [36-60h]
= | |M,;1" Z — Eps t+ [48-720]
10 40 — Eps t+ [50-84h]
— Eps t+ [72-05h]
— Eps t+ [34-108h]
| | | 20 —_— Eps t+ [26-120h)
-1 | ) _ Eps t+ [108-132h]
AW - |1 mZ /
X A AAEY 0
§ Z-m SNl . 0 i HA 8 e 12 15 18 21 24 27
i : ' u ! | CDF for 24h mean 2m temperature (*C)
100 -
gom Temperature (°C) reduced to the station height from 563 m (T1279) and 414 m (T639) /'y'-,-:.:,'_' 7 — Comete o e OO IO
| | @ ] ' i [ Eps t+ [0-24h] 5%
7 il — Eps t+ [12-38h] 5%
y 3’. / — Eps t+ [24-42h] 2%
G \ & s . S Eps t+ [38-60h] 2%
A AT % 2 — Eps t+ [48-720] 2%
40 1 1) [ Eps t+ [60-84h] 1%
| I 17 — Eps t+ [72-06h] 5%
A : 1;' — Eps t+ [34-108h) 3%
2 /ﬂ e — Eps t+ [06-120h] 2%
i AN o Eps t+ [108-132h) 5%
e e e e e 0‘/ A ! !
Mon 18 Tue 19 Wed 20 Thu 21 Fri22 Sat23 Sun 24 Mon 25 Tue 26 Wed 27 Thu 28

July 2011

18 18 2 2 24 26 28
S ECMWF
WMO training course October 2012 Slide 66 —
e L V™



EPS Meteogram
37.24°N 140.67°E (EPS land point) 584 m (T1279)
Deterministic Forecast and EPS Distribution Tuesday 19 July 2011 00 UTC

Tsotal Cloud Cover (okta)
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EPS Meteogram
37.24°N 140.67°E (EPS land point) 584 m (T1279)
Deterministic Forecast and EPS Distribution Tuesday 19 July 2011 12 UTC
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EPS Meteogram
37.24°N 141°E (EPS land peint) 100 m (T1279)
Deterministic Forecast and EPS Distribution Wednesday 20 July 2011 00 UTC
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OBSERVATION TRACKING FOR MA-ON (09W)
CYCLONE LIFETIME : 20110712 TO 20110721
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Date 2011071200 UTC @ECMWF
Probability that 09W will pass within 120 km radius during the next 240 hours

tracks: solid=OPER; dot=Ens Mean [reported minimum central pressure (hPa) 1004 ]
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Date 2011071212 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=Ens Mean [reported minimum central pressure (hPa) 996 ]
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Date 20110713 00 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=Ens Mean [reported minimum central pressure (hPa) 985 ]
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Date 20110713 12 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=Ens Mean [reported minimum central pressure (hPa) 970 ]
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Date 20110714 00 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=Ens Mean [reported minimum central pressure (hPa) 960 ]
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Date 20110714 12 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=Ens Mean [reported minimum central pressure (hPa) 955 ]
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Date 2011071500 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=Ens Mean [reported minimum central pressure (hPa) 950 ]
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Date 2011071512 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=Ens Mean [reported minimum central pressure (hPa) 950 ]
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Probability (%) of Tropical Cyclone Intensity falling in each category
TD[up to 33] TS [34-63] HR1[64-82] HR2 [83-95] HR3 [> 95 ki]
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Date 20110716 00 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=Ens Mean [reported minimum central pressure (hPa) 950 ]
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Date 20110717 00 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=Ens Mean [reported minimum central pressure (hPa) 935 ]
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Date 20110717 12 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=Ens Mean [reported minimum central pressure (hPa) 935 ]
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Date 20110718 00 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=Ens Mean [reported minimum central pressure (hPa) 945 ]
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Date 20110718 12 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=Ens Mean [reported minimum central pressure (hPa) 950 ]
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Date 20110720 00 UTC @ECMWF
Probability that MA-ON will pass within 120 km radius during the next 240 hours
tracks: solid=OPER; dot=Ens Mean [reported minimum central pressure (hPa) 980 ]
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