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ECMWEF forecast products

Summarise information in HRES and ENS
Represent uncertainty

Broad-scale evolution out to 15 days
Changes in weather regime

Highlight potential for severe weather few
days ahead

Monthly and seasonal outlooks

To assist operational forecasters (in Member
States)

Users generate their own tailored products
for specific applications
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ENS Meteogram

POI nt fo recaStS : tl m ese rl eS (m eteog ram) Feading, United Kingdom 51.57°N 0.83°W (EPS land point) 51 m

High Resolution Forecast and ENS Distribution Sunday 7 June 2015 00 UTC
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Point forecasts: timeseries (meteogram)

15-day meteogram

Summary of ENS
members

Complement to the 10-day
meteogram

Fields for days 1-10
interpolated to day 10-15
grid

Highest value of all members

90t centile

75t centile

Median

25th centile

10t centile

Lowest value of all members
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ENS Meteogram
Reading. United Kingdom 51.35°N 0.82°W (EPS land point) 51 m
Extended Range Forecast based on ENS distribution Sunday 7 June 2015 00 UTC
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Quantiles as maps (ecCharts)
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Extra-tropical cyclonic feature tracking

Lead Time; T+120 Data time: Fri 03/04/2015 007 Valid Time: Wed 08/04/2015 Q07
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Spots denote cyclonic features (frontal waves, barotropic lows and diminutive frontal waves) in 52 runs. Small spot means feature is on a weak front. Colours show 1km wind max (kts) within a 300km radius.
Mslp field is from control run. Black dots denote barotropic low centres. Yellow circles/crosses denote respectively controlfdeterministic run features:; these features are plotted last
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Extra-tropical cyclonic feature tracking

Forecast cyclonic
centres

HRES, control, ENS
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Extra-tropical cyclonic feature tracking

Data time 20100227 007

Forecast cyclonic
centres .

HRES, control, ENS ;

Pressure at feoturs centre (mb)
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Percentage of members in track, and a list of the member numbers:

[T+ 0:100%  Dat, 0,,2,54.5,5,7,89,10,11,12,13,14,15,18,17,18,19,20,21,22,23,24,25,26,17,26,29,30,7,32,53,34, 35 36,537,358, 39,40, 41,4 1,43 £4,45 48 47,4845 50
T# 12 19008 Dot 09.2,54567495,1010,12,181 4,1516,17,18,19,20.21,23,53.24.25, 26,2 7.24,25,30,31 32,533,534, 35,356,357, 30,39 40,41 A 14T 44,4546 47,40,49,50
[T+ 26 100% D, 0,1,2,545,5789,10,11,12,13,14,15,18,17,18,19,20,2),22,23,24.25,26,17,24,39,30,31,32,53,34 35 56,57, 38, 39,40, 41,4143 £4 45 48,47,48,45,50
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T+ 60 Ta% Dat, 0.9.3:456,7.89.91,12,14.15,17,18,18,2,28,36,27,28,25,31,32,54,55,36, 37.38,39,40 41 42,43 44 45.47,48.45 50
[T+ 72 76% Dat, 01,3,4,56,7,89.11,12,14,15,17,18,18,21 35,15,17,28,25,31,32,54, 35,36, 37, 36,39 41 43 43,44 45,47 48,43,50
T+ 84 733 Det, 0.1.8:456,7.89.91,12,1417,16,1 9,21 25 26,27,28,51,52,34,05.56,57, 30, 310.41,42 4344 45,47 46,49 50
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Tropical cyclones

Tracks of TCs
present at start of
forecast

HRES, control, ENS

Date 2015031012 UTC @ECMWF
Probability that PAM will pass within 120 km radius during the next 240 hours
tracks: solid=HRES; dot=Ens Mean [reported minimum central pressure (hPa) NA
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Probability (%) of Tropical Cyclone Intensity falling in each category
TD[up to33] TS [34-63] HR1[64-82) HR2 [83-95] HR3 [> 95 ki)
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Tropical cyclone activity

Tropical Storm Strike Probability Start date:Sunday 08 March 2015 at 00 UTC
valid for 48hours from Thursday 12 March 2015 at 00 UTGC to Saturday 14 March 2015 at 00 UTGC
Probability of a Tropical Storm passing within 300km radius
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Tropical cyclones i extended-range forecasts

i i ECMWF Monthly F t
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Extreme forecast index (EFI)

Measures the distance between the ENS
cumulative distribution and the model climate
distribution

Ranges from 1 1 (all members break climate

minimum records) to +1 (all beyond model climate
records)

Indicates places where the ENS distribution is
towards the extreme of the climate distribution

Probability not to exceed threshold

Lo
i’ ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

20 25
10m wind gust (in m/s)



New Longer Range products for the EFI

To extend ECMWEF guidance regarding severe/anomalous weather beyond day 10 new lead times
were added to the EFI/SOT product suite at the end of May

A
A These are for: Day 10-15, and Day 1-15

A They are available for: 2m Temperature, Wind Speed (not gust), Total Precipitation
A

A

A

Because ensemble spreads increases with lead time, getting strong signals of extreme weather
beyond day 10 is difficult and rare (example plots are shown below)

Therefore EFI maps for Day 10-15 often look empty, especially for precipitation.

So to provide some extra information regarding how the distribution compares with climatology we
plot also contours for EFI values of +0.1 and -0.1
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EFI| for severe convection

Based on CAPE and shear
More details in next Newsletter

Test this summer
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Re-forecasts

A Provide model climates for the medium-range EFI/SOT and the extended-range (monthly)

products

A Run with operational IFS version (for start dates from previous 20 years)

A Upgraded with cycle 41r1 (May 2015)

I twice a week, for Mondays and Thursdays (instead of just Thursday).

I size of each re-forecast ensemble increased from 5 to 11 members

I forecast range extended to 46 days

Mon 18th May Thu 21rd May Mon 25th May Thu 28 May
2015 2015 2015 2015
22:00 22:00 22:00 22:00

ENS Extended ENS Extended ENS Extended ENS Extended

Mon 1June
2015

22:00
ENS Extended

Thu 4 June
2015

22:00
ENS Extended

NEW
Disseminated R 23:00 23:00 23:00 23:00 23:00
3-4 days earlier Re-forecasts Re-forecasts Re-forcasts Re-forecasts Re-forecats Re-forecats
Buﬂﬁhitﬁgﬁin 21 May 1995 - 25 May 1995 - 28 May 1995 - 1 June1995 - 4 June 1995- 8 June 1995 -
g 21 May 2014 25 May 2014 28 May 2014 1 June 2014 4 June 2014 8 June 2014
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100

Re-forecasts

80

e \/-Clim t+24-48
70

A model climate (M-climate) used for EFl and SOT

60

I 9re-forecast runs centred on the week of interest (5 weeks in total) N e \]-Cirm 1448-72

I Sample size: 1980 values (11 members X 20 years X 9 start dates)

30

Probability not to exceed threshold

I M-climate will be updated twice a week (every Monday and Thursday) — \-Clim t+72-96

old
%% 10 20 a0 40
total precipitation (in mm)

A model climate used for the monthly forecast
I 3 re-forecast runs centred on the start date of forecast s
I Sample size: 660 values (11 members X 20 years X 3 start dates) f "
I climate will be updated twice a week (every Monday and Thursday) .

10 new

total precipitation (in mm)
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Calibration of forecasts

A At ECMWF: medium-range forecast products generally not statistically post-processed

A EFl is exception

A Study to demonstrate benefit of calibrating ENS (T Gneiting et al HITS, Heidelberg)
A Combining HRES and ENS

A Surface parameters:

I 2m T, 24-hour precip, 10m wind, total cloud
A Verification against global synoptic observations
A ECMWF forecasts Jan 2002 to Mar 2014

I 52-member ensemble comprising HRES, CTRL and 50 perturbed members

A Tested range of methods - best results using ensemble model output statistics (EMOS)

V o
T ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 21



Calibration summary

A Calibration substantially improves probabilistic forecasts

A Greatest benefit from HRES, CTRL and ENS as one system

A Benefit of calibration is consistent over time

I similar benefits expected in future

A Reforecast data gives equivalent results to traditional sliding window

I enhanced re-forecast configuration should improve
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Benefit of calibration

Mean CRPS over

whole verification

period for raw and

post-processed

ensemble for

forecast lead times T2M PPT24
of one to ten days

for European

stations. 95%

confidence intervals

V10 TCC
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