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EFI

Extremely Fantastic Intuition

Extreme Forecast Index

EFI is a measure of the difference between the ENS
distribution and a model climate (M-climate)
distribution.
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What can we say about CDFs of successive
ENS runs?

M-climate

rank .
Successive

ENS runs

value
® Lateral variations in CDF position between successive runs are due
to the model/flow uncertainty

® A steeper CDF implies higher confidence.

e
Slide 5 WMO Macao — April 2013 © ECMWE £ ECMWF
2 | Vo



EPSgrams — D+9

EPS Meteogram

Durban 29.93°S 30.94°E (EPS land point) 129 m (T1279)

Deterministic Forecast and EPS Distribution Saturday 16 July 2011 00 UTC
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HRES & ENS
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Saturday 16 July 2011 00UTC ECMWF Forecast t+216 VT: Monday 25 July 2011 00UTC
500 hPa Height / 850 hPa Temperature
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Saturday 16 July 2011 00UTC ECMWF Forecast t+240 VT: Tuesday 26 July 2011 00UTC
500 hPa Height / 850 hPa Temperature
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Saturday 16 July 2011 00UTC @ECMWF Forecast T+216 VT: Monday 25 July 2011 00UTC
Geopotential at 500 hPa Ensemble Mean and Standard Deviation (shaded)
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Saturday 16 July 2011 00UTC @ECMWF Forecast T+240 VT: Tuesday 26 July 2011 00UTC
Geopotential at 500 hPa Ensemble Mean and Standard Deviation (shaded)
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HRES & ENS

D+9

Saturday 16 July 2011 00UTC @ECMWF Forecast T+216 VT: Monday 25 July 2011 00UTC
Temperature at 850hPa Deterministic Forecast
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Saturday 16 July 2011 00UTC @ECMWF Forecast T+240 VT: Tuesday 26 July 2011 00UTC
Temperature at 850hPa Deterministic Forecast
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Saturday 16 July 2011 00UTC @ECMWF Forecast T+216 VT: Monday 25 July 2011 00UTC
Temperature at 850 Ensemble Mean and Standard Deviation (shaded)

Saturday 16 July 2011 00UTC @ECMWF Forecast T+240 VT: Tuesday 26 July 2011 00UTC
Temperature at 850 Ensemble Mean and Standard Deviation (shaded)
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ENS Probabilities T+216-240

>10 mm

>20 mm
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Saturday 16 July 2011 00UTC @ECMWF EPS: probability of total precipitation exceeding 10mm
(expver =1) VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC t+216-240h
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EPSgrams — D+8

EPS Meteogram

Durban 29.93°S 30.94°E (EPS land point) 129 m (T1279)

Deterministic Forecast and EPS Distribution Sunday 17 July 2011 00 UTC
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HRES & ENS
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Sunday 17 July 2011 00UTC ECMWF Forecast t+192 VT: Monday 25 July 2011 00UTC
500 hPa Height / 850 hPa Temperature
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Sunday 17 July 2011 00UTC ECMWF Forecast t+216 VT: Tuesday 26 July 2011 00UTC
500 hPa Height / 850 hPa Temperature

Sunday 17 July 2011 00UTC @ECMWF Forecast T+216 VT: Tuesday 26 July 2011 00UTC

Geopotential at 500 hPa Ensemble Mean and Standard Deviation (shaded)
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Sunday 17 July 2011 00UTC @ECMWF Forecast T+216 VT: Tuesday 26 July 2011 00UTC
Geopotential at 500 hPa Ensemble Mean and Standard Deviation (shaded)
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HRES & ENS

D+8

Sunday 17 July 2011 00UTC @ECMWF Forecast T+192 VT: Monday 25 July 2011 00UTC
Temperature at 850hPa Deterministic Forecast
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Sunday 17 July 2011 00UTC @ECMWF Forecast T+216 VT: Tuesday 26 July 2011 00UTC
Temperature at 850hPa Deterministic Forecast
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Sunday 17 July 2011 00UTC @ECMWF Forecast T+192 VT: Monday 25 July 2011 00UTC
Temperature at 850 Ensemble Mean and Standard Deviation (shaded)
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Sunday 17 July 2011 00UTC @ECMWF Forecast T+216 VT: Tuesday 26 July 2011 00UTC
Temperature at 850 Ensemble Mean and Standard Deviation (shaded)
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ENS Probabilities T+192-216

>10mm

Sunday 17 July 2011 00UTC @ECMWF EPS: probability of total precipitation exceeding 10mm
(expver =1) VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC t+192-216h
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Sunday 17 July 2011 00UTC @ECMWF EPS: probability of total precipitation exceeding 20mm
(expver =1) VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC t+192-216h

o

EX

100

95

65

35

Slide 13 WMO Macao — April 2013 © ECMWF

S ECMWF




HRES & ENS

D+7

Monday 18 July 2011 00UTC ECMWF Forecast t+168 VT: Monday 25 July 2011 00UTC
500 hPa Height / 850 hPa Temperature
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Monday 18 July 2011 00UTC ECMWF Forecast t+192 VT: Tuesday 26 July 2011 00UTC
500 hPa Height / 850 hPa Temperature

3075 |y

Monday 18 July 2011 00UTC @ECMWF Forecast T+168 VT: Monday 25 July 2011 00UTC

Geopotential at 500 hPa Ensemble Mean and Standard Deviation (shaded)
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Monday 18 July 2011 00UTC @ECMWF Forecast T+192 VT: Tuesday 26 July 2011 00UTC
Geopotential at 500 hPa Ensemble Mean and Standard Deviation (shaded)




HRES & ENS

D+7

Monday 18 July 2011 00UTC @ECMWF Forecast T+168 VT: Monday 25 July 2011 00UTC
Temperature at 850hPa Deterministic Forecast
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Monday 18 July 2011 00UTC @ECMWF Forecast T+192 VT: Tuesday 26 July 2011 00UTC
Temperature at 850hPa Deterministic Forecast
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Monday 18 July 2011 00UTC @ECMWF Forecast T+168 VT: Monday 25 July 2011 00UTC
Temperature at 850 Ensemble Mean and Standard Deviation (shaded)

Monday 18 July 2011 00UTC @ECMWF Forecast T+192 VT: Tuesday 26 July 2011 00UTC
Temperature at 850 Ensemble Mean and Standard Deviation (shaded)
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EPSgrams — D+7

EPS Meteogram EPS Meteogram
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ENS Probabilities T+168-192

>10mm

>20mm

Monday 18 July 2011 00UTC @ECMWF EPS: probability of total precipitation exceeding 10mm
(expver =1) VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC t+168-192h
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EPSgrams — D+6

EPS Meteogram EPS Meteogram

Durban 29.93°S 30.94°E (EPS land point) 129 m (T1279) Umntata 31.62°S 28.8°E (EPS land point) 729 m (T1279)

Deterministic Forecast and EPS Distribution Tuesday 19 July 2011 00 UTC Deterministic Forecast and EPS Distribution Tuesday 19 July 2011 00 UTC
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HRES & ENS

D+6

Tuesday 19 July 2011 00UTC ECMWF Forecast t+144 VT: Monday 25 July 2011 00UTC
500 hPa Height / 850 hPa Temperature
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Tuesday 19 July 2011 00UTC ECMWF Forecast t+168 VT: Tuesday 26 July 2011 00UTC
500 hPa Height / 850 hPa Temperature

Tuesday 19 July 2011 00UTC @ECMWF Forecast T+144 VT: Monday 25 July 2011 00UTC
Geopotential at 500 hPa Ensemble Mean and Standard Deviation (shaded)
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Tuesday 19 July 2011 00UTC @ECMWF Forecast T+168 VT: Tuesday 26 July 2011 00UTC
Geopotential at 500 hPa Ensemble Mean and Standard Deviation (shaded)




HRES & ENS

D+6

Tuesday 19 July 2011 00UTC @ECMWF Forecast T+144 VT: Monday 25 July 2011 00UTC
Temperature at 850hPa Dete

D+7

Tuesday 19 July 2011 00UTC @ECMWF Forecast T+168 VT: Tuesday 26 July 2011 00UTC
Temperature at 850hPa Deterministic Forecast
e

Tuesday 19 July 2011 00UTC @ECMWF Forecast T+144 VT: Monday 25 July 2011 00UTC
Temperature at 850 Ensemble Mean and Standard Deviation (shaded)
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Tuesday 19 July 2011 00UTC @ECMWF Forecast T+168 VT: Tuesday 26 July 2011 00UTC
Temperature at 850 Ensemble Mean and Standard Deviation (shaded)
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ENS Probabilities T+144-168

>10mm >20mm
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Tuesday 19 July 2011 00UTC @ECMWF EPS: probability of total precipitation exceeding 10mm Tuesday 19 July 2011 00UTC @ECMWF EPS: probability of total precipitation exceeding 20mm
(expver =1) VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC t+144-168h (expver =1) VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC t+144-168h
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EPSgrams — D+5

EPS Meteogram EPS Meteogram
Durban 29.93°S 30.94°E (EPS land point) 129 m (T1279) Umniata 31.62°S 28.8°E (EPS land point) 729 m (T1279)
Deterministic Forecast and EPS Distribution Wednesday 20 July 2011 00 UTC Deterministic Forecast and EPS Distribution Wednesday 20 July 2011 00 UTC
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HRES & ENS

D+5

Wednesday 20 July 2011 00UTC ECMWF Forecast t+120 VT: Monday 25 July 2011 00UTC
500 hPa Height / 850 hPa Temperature

D+6

Wednesday 20 July 2011 00UTC ECMWF Forecast t+144 VT: Tuesday 26 July 2011 00UTC
500 hPa Height / 850 hPa Temperature

Wednesday 20 July 2011 00UTC @ECMWF Forecast T+120 VT. Monday 25 July 2011 00UTC
Geopotential at 500 hPa Ensemble Mean and Standard Deviation (shaded)

Wednesday 20 July 2011 00UTC @ECMWF Forecast T+144 VT. Tuesday 26 July 2011 00UTC
Geopotential at 500 hPa Ensemble Mean and Standard Deviation (shaded)




HRES & ENS

D+5

Wednesday 20 July 2011 00UTC @ECMWF Forecast T+120 VT: Monday 25 July 2011 00UTC
Temperature at 850 hPa Deterministic Forecast

D+6

Wednesday 20 July 2011 00UTC @ECMWF Forecast T+144 VT. Tuesday 26 July 2011 00UTC
Temperature at 850 hPa Deterministic Forecast

SN

nog

Wednesday 20 July 2011 00UTC @ECMWF Forecast T+120 VT: Monday 25 July 2011 00UTC
Temperature at 850 Ensemble Mean and Standard Deviation (shaded)

Wednesday 20 July 2011 00UTC @ECMWF Forecast T+144 VT. Tuesday 26 July 2011 00UTC
Temperature at 850 Ensemble Mean and Standard Deviation (shaded)




ENS Probabilities T+120-144

>10mm

>20mm

Wednesday 20 July 2011 00UTC @ECMWF EPS: probability of total precipitation exceeding 10mm
(expver =1) VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC t+120-144h

Wednesday 20 July 2011 00UTC @ECMWF EPS: probability of total precipitation exceeding 20mm
(expver =1) VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC t+120-144h
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EPSgrams — D+4

EPS Meteogram EPS Meteogram

Durban 29.93°S 30.94°E (EPS land point) 129 m (T1279) Umntata 31.62°S 28.8°E (EPS land point) 729 m (T1279)

Deterministic Forecast and EPS Distribution Thursday 21 July 2011 00 UTC Deterministic Forecast and EPS Distribution Thursday 21 July 2011 00 UTC
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HRES & ENS

D+4

Thursday 21 July 2011 00UTC ECMWF Forecast t+ 96 VT: Monday 25 July 2011 00UTC
500 hPa Height / 850 hPa Temperature
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D+5

Thursday 21 July 2011 00UTC ECMWF Forecast t+120 VT: Tuesday 26 July 2011 00UTC
500 hPa Height / 850 hPa Temperature

Thursday 21 July 2011 00UTC @ECMWF Forecast T+96 VT: Monday 25 July 2011 00UTC
Geopotential at 500 hPa Ensemble Mean and Standard Deviation (shaded)

Thursday 21 July 2011 00UTC @ECMWF Forecast T+120 VT: Tuesday 26 July 2011 00UTC
Geopotential at 500 hPa Ensemble Mean and Standard Deviation (shaded)
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HRES & ENS

D+4

Thursday 21 July 2011 00UTC @ECMWF Forecast T+96 VT: Monday 25 July 2011 00UTC
Temperature at 850hPa Deterministic Forecast
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Thursday 21 July 2011 00UTC @ECMWF Forecast T+120 VT: Tuesday 26 July 2011 00UTC
Temperature at 850hPa Deterministic Forecast

nos

Thursday 21 July 2011 00UTC @ECMWF Forecast T+96 VT: Monday 25 July 2011 00UTC

Temperature at 850 Ensemble Mean and Standard Deviation (shaded)

. "/

Thursday 21 July 2011 00UTC @ECMWF Forecast T+120 VT: Tuesday 26 July 2011 00UTC
Temperature at 850 Ensemble Mean and Standard Deviation (shaded)
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ENS Probabilities T+96-120

>10mm >20mm
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Thursday 21 July 2011 00UTC @ECMWF EPS: probability of total precipitation exceeding 10mm Thursday 21 July 2011 00UTC @ECMWF EPS: probability of total precipitation exceeding 20mm
(expver =1) VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC t+96-120h (expver =1) VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC t+96-120h
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EFI T+96-120

Precipitation

Thursday 21 July 2011 00UTC @ECMWF VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC 96-120h
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EPSgrams — D+3

EPS Meteogram EPS Meteogram

Durban 29.93°S 30.94°E (EPS land point) 129 m (T1279) Umntata 31.62°S 28.8°E (EPS land point) 729 m (T1279)

Deterministic Forecast and EPS Distribution Friday 22 July 2011 00 UTC Deterministic Forecast and EPS Distribution Friday 22 July 2011 00 UTC
Total Cloud Cover (okta) Total Cloud Cover (okta)
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HRES & ENS

D+3

Friday 22 July 2011 00UTC ECMWF Forecast t+72 VT: Monday 25 July 2011 00UTC
500 hPa Height / 850 hPa Temperature

D+4

Friday 22 July 2011 00UTC ECMWF Forecast t+ 96 VT: Tuesday 26 July 2011 00UTC
500 hPa Height / 850 hPa Temperature

Friday 22 July 2011 00UTC @ECMWF Forecast T+72 VT: Monday 25 July 2011 00UTC
Geopotential at 500 hPa Ensemble Mean and Standard Deviation (shaded)

nes 50

Friday 22 July 2011 00UTC @ECMWF Forecast T+96 VT: Tuesday 26 July 2011 00UTC
Geopotential at 500 hPa Ensemble Mean and Standard Deviation (shaded)




D+3 HRES & ENS D+4

Friday 22 July 2011 00UTC @ECMWF Forecast T+72 VT: Monday 25 July 2011 00UTC
Temperature at 850hPa Deterministic Forecast

nes

Friday 22 July 2011 00UTC @ECMWF Forecast T+96 VT: Tuesday 26 July 2011 00UTC
Temperature at 850hPa Deterministic Forecast

Friday 22 July 2011 00UTC @ECMWF Forecast T+72 VT: Monday 25 July 2011 00UTC

Friday 22 July 2011 00UTC @ECMWF Forecast T+96 VT: Tuesday 26 July 2011 00UTC
Temperature at 850 Ensemble Mean and Standard Deviation (shaded)
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ENS Probabilities T+72-96

>10mm >20mm

03

Friday 22 July 2011 00UTC @ECMWF EPS: probability of total precipitation exceeding 10mm Friday 22 July 2011 00UTC @ECMWF EPS: probability of total precipitation exceeding 20mm
(expver =1) VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC t+72-96h (expver =1) VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC t+72-96h
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EFI T+72-92

Precipitation

Friday 22 July 2011 00UTC @ECMWF VT: Monday 25 July 2011 00UTC- Tuesday 26 July 2011 00UTC 72-96h
Extreme forecast index for: total precipitation
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EPSgrams — D+2

EPS Meteogram EPS Meteogram

Durban 29.93°S 30.94°E (EPS land point) 129 m (T1279) Umniata 31.62°S 28.8°E (EPS land point) 729 m (T1279)

Deterministic Forecast and EPS Distribution Saturday 23 July 2011 00 UTC Deterministic Forecast and EPS Distribution Saturday 23 July 2011 00 UTC
Total Cloud Cover (okta) Total Cloud Cover (okta)
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HRES & ENS

D+2 D+3

Saturday 23 July 2011 00UTC ECMWF Forecast t+ 48 VT: Monday 25 July 2011 00UTC Saturday 23 July 2011 00UTC ECMWF Forecast t+ 72 VT: Tuesday 26 July 2011 00UTC
500 hPa Height / 850 hPa Temperature

500 hPa Height / 850 hPa Temperature

Saturday 23 July 2011 00UTC @ECMWF Forecast T+48 VT: Monday 25 July 2011 00UTC Saturday 23 July 2011 00UTC @ECMWF Forecast T+72 VT: Tuesday 26 July 2011 00UTC
Geopotential at 500 hPa Ensemble Mean and Standard Deviation (shaded) Geopotential at 500 hPa Ensemble Mean and Standard Deviation (shaded)
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ENS Probabilities T+48-72

>10mm

>20mm
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Saturday 23 July 2011 00UTC @ECMWF EPS: probability of total precipitation exceeding 10mm
(expver =1) VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC t+48-72h
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Saturday 23 July 2011 00UTC @ECMWF EPS: probability of total precipitation exceeding 20mm
(expver =1) VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC t+48-72h
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EPSgrams — D+1

EPS Meteogram

EPS Meteogrim . _ Umntata 31.62°S 28.8°E (EPS land point) 729 m (T1279)
Durban 29.93°S 30.94°E (EPS land point) 129 m (T1279) Deterministic Forecast and EPS Distribution Sunday 24 July 2011 00 UTC
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HRES & ENS
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Sunday 24 July 2011 00UTC ECMWF Forecast t+ 24 VT: Monday 25 July 2011 00UTC
500 hPa Height / 850 hPa Temperature
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ENS Probabilities T+24-48
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>20mm
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EFIl T+24-48

Precipitation

Sunday 24 July 2011 00UTC @ECMWF VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC 24-48h
Extreme forecast index for: total precipitation
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EPS Meteogram
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EFI T+00-24

Precipitation

Temperature

Monday 25 July 2011 00UTC @ECMWF VT: Monday 25 July 2011 00UTC - Tuesday 26 July 2011 00UTC 0-24h
Extreme forecast index for: total precipitation
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Extreme forecast index for: 2m mean temperature
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M-Climate
Precipitation - Q98 Temperature — Q2

Thursday 21 July 2011 00UTC @ECMWF Model climate Q=98:100
total precipitation (in mm) lead time: 00-24h
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ECMWF Analysis VT.Tuesday 26 July 2011 00UTC 500hPa Geopotential
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Qbservations

Precipitation, mm

] Precipitation, mm

Durban, 14m above sea level

Precipitation, in mm
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Observations

2m Maximum Temperature, °C
Durban, 14m above sea level
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Observations

Obs: 06-07UTC Monday 25 July 2011 Surf: synopld ribu
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Observations

Obs: Monday 25 July 2011 18UTC Surf:synop/dribu
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Snow, Forecast

Sunday 24 July 2011 00UTC ECMWF Snowfall, mm
Forecast T+30-54 VT: 25 July 2011 06UTC - 26 July 2011 06UTC
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Bethlehem Airport

Temperature, °C
Station: Bethlehem WMO id: 68461, Height: 1686m
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Bethlehem Airport

Precipitation, mm
Station: Bethlehem WMO id: 68461, Height: 1686m
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Hogsback, 1543m above sea level

EPS Meteogram
Hogsback 32.46°S 26.88°E (EPS land point) 1375 m (T1279)
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Total Cloud Cover (okta)
T [T

T

10 —+

!
8
Cumulative Distribution Functions -32.46°/26.88° 8 -
- total snowfall; min: 0 (in mm) ; max: 9 (in mm) s - N i e
L s s s . o i Uikl \
L e V'

Probability not to exceed threshold

I T T T T T T T T T T

Sun24  Mon25  Tue28  Wed27  Thu23 Fri 29 Sat 30 Sun 31 Men 1 Tue 2 Wed 3
h | August 2011
: : max
. o e EPS Centrol(31 ki) High Rezoluticn Determiniztic(18 km)
| | . ] 4 =
' ' ' -4 20N 09 DS T Pead dag 2 o0 O AT
: : : : e
o9 7 4 ¢ [ 1 ) i ) 14 E m

total snowfall (in mm)




