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October 29, 2014

Tco 1279: next model upgrade

Resolution upgrade – IFS cycle 41r2 – The octahedral grid

N640: current reduced Gaussian Grid

Spectral truncation: T1279
With 4 grid points describing the shortest wave



Improved representation of the Alps

• xx



Higher resolution ENS up to 15 days
Improvement on the 15-day MeteoGrams – NO JUMP at DAY10

Oper EsuiteKoper, Slovenia



Cycle 41r2 – HRES scorecard

Nhem Shem         Tropics       Europe        N-Atl N-Amer N-Pac         E-Asia          Arctic       Antarctic

Evaluation period: 2015-08-09 to 2016-01-19 (164 days)
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32km ENS
16km HRES

Much improved TC predictions

Tropical Cyclones Edouard, resolution upgrade

18km ENS 
9km HRES
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Grid res. 
HRES ENS 4DV inner loops
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Improved radiation calcuation =>  T2m

• xx 41r1 41r2

EN
S 

co
nt

ro
l f

o
re

ca
st

H
R

ES

2-metre temperature western Norway
12-hour forecast from 7 January 00UTC

SYONOP observations in symbols

DMI (Denmark) Limited area model
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Tropical Cyclone Soudelor
Aug 2015

Improved semi-Lagrangian scheme

Vertical stability dΘ/dp

Instability with 3 iterations for semi-Lagrangian departure point in extreme situations (gravity waves above 
Himalayas, tropical cyclones); increasing to 5 iteration considerably improves the results

HRES TL1279 Cy41r1 HRES TCo1279 Cy41r2
GPM observations RADAR
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CAPESHEAR – indicator of severe convection

EFI for 10fg

EFI for CAPESHEAR

 Severe convection affected Western Europe from 
southern France to northern Germany on 9 Jun 2014.

 The maximum wind gust at Dűsseldorf airport was 42 
m/s.

• CAPE is a key ingredient of deep moist convection
• Large vertical wind shear favors organized convection
• Super cells occur where strong shear is combined with large instability
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Simulated satellite images

Captures detailed cloud 
and/or humidity features.

Shows HRFES as a weather 
satellite would see it.

Central 
wavelength

Description

6.30 (μm) Water vapour (~300hPa)

7.36 (μm) Water vapour (~500hPa)

10.79 (μm) Clouds (surface)
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• Case Study: Slovenia/Croatia 02 Feb 2014

• Freezing rain caused severe disruption and damage, 
transport/power/forests…

• IFS physics at the time (40r1) not able to predict

• New physics in 41r1 allows prediction of freezing rain events

• Evaluation in HRES/ENS has demonstrated potential for useful forecasts

SYNOP Observations

Postojna

IFS HRES 40r1

Postojna

09 UTC 2 Feb 2014 (T+9)

IFS HRES 41r1

Postojna

09 UTC 2 Feb 2014 (T+9)06/12 UTC 2 Feb 2014
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Microphysics upgrade & new diagnostics for precipitation 
types – predicting high-impact freezing rain events
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Probability of freezing rain accumulation from ENS

Prob (fzra > 1mm) Prob (fzra > 5mm)

Day 3 
forecast

>75% >25%

>25% 5%

Case Study: 02 Feb 2014

Obs

Day 5 
forecast
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Observed visibility (m) at 06Z 15 
Dec 2014 (dots)

ENS 3-day forecast probability 
of fog (<1000m visibility)

>10% (thin),
>50% (thick)

New diagnostic: Visibility/Fog

Case study: 15 Dec 2014, 3 day probability forecast from IFS ensemble



ecCharts - upgrade June 2016
upgrade mainly driven by user requests

07/06/2016 15



October 29, 2014

The Dashboard –Web Charts and ecCharts

Allows forecasters to create their  own 
working environment

Allows the caching of products
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The chart navigator 
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The interactive maps …   

• Simplify the production of charts

• Ease the creation of new products

• Use ecCharts facilities 

• Use of full model resolution

• Ensure a consistent look and feel

• Enable clickable features 
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Knowledge exchange with forecasters

Severe Event Catalogue
Forecasting issues
Planned changes to the forecasting system

Forecast User Home

https://software.ecmwf.int/wiki/display/FCST/Severe+Event+Catalogue
https://software.ecmwf.int/wiki/display/FCST/Known+IFS+forecasting+issues
https://software.ecmwf.int/wiki/display/FCST/Planned+changes+to+the+forecasting+system
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Extension of the re-forecast 

Previous: 5 member    Ensemble  once a week         20 years 

New:   11 member   Ensemble  twice a week     20 years

Larger ensemble size:

Better estimate of the probability boundaries.

The reforecast could be used for skill assessments. 

Higher frequency (twice a week):

Calibration of Monday forecast is consistent with the one of  the Thursday.

New calibration is done over a complete 1 week window using a total sample size of 660 

(11*3*20)

Monday      Thursday Monday        Thursday
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The operational forecasting system

High resolution deterministic forecast (HRES) :

– twice per day 9 km 137 levels, to 10 days ahead 

Ensemble forecast (ENS):

– twice per day 51 members, 18 km 91 levels, to 15 days ahead

– Monday/Thursday 00 UTC extended to 1 month ahead (Monthly Forecast, 18/36 km )

Ocean waves: twice per day

– HRES-WAM: 10 days ahead at 14 km (coupled)

– HRES Stand Alone Wave (SAW) model : 10 days ahead at 11 km

– ENS-WAM: 15 days ahead at 28 km (coupled)

Seasonal forecast: once a month 

– 51-members, ~80 km 91 levels, to 7 months ahead 

– sub-set of 15 members is run for 13 months every quarter (30 years of hindcasts)Slide 21



Summary

• Resolution upgrade was a major achievement, providing 
forecasts at higher resolution (9 km and 18 km) than any 
other global NWP centre

• Made possible through coordinated efforts in numerics, 
physics, data assimilation, HPC, evaluation, diagnostics, 
software development and scalability efficiency gains

• Significant progress in terms of forecast skill: upper-air, 
surface and TC-position performance improved

• New forecast products, new chart capabilities on the web, 
and ecCharts upgrades - responding to user requirements



Focusing on the challenges

• Enhance scalability of meteorological application 
software

• Fast delivery of very large data volumes

• Develop seamless products and verification into 
the 2nd week of forecasts
• persistent anomalies
• enhanced likelihoods of extremes events, and 

high impact weather. 

• IFS cycle 43r1 and higher-resolution ocean model 
• Seasonal forecast system 5


