Recent progress In forecasting
system development

Erik Andersson and colleagues
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Resolution upgrade — IFS cycle 41r2 — The octahedral grid

Spectral truncation: T1279
With 4 grid points describing the shortest wave
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Improved representation of the Alps

OROGRAPHY, GRID POINTS AND LAND_SEA MASK FOR N640 ORIGINAL GRID
orography shaded (height in m), land grid points {red), sea grid points {blue)
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Higher resolution ENS up to 15 days

Improvement on the 15-day MeteoGrams— NO JUMP at DAY10

ENS Meteogram Oper
ENS Meteogram

Koper, Slovenia 45.77°M 13.5°E (EPS land point) 12 m

Extended Range Forecast based on ENS distribution Friday 5 February 2016 00 UTC
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Cycle 41r2 — HRES scorecard

Evaluation period: 2015-08-09 to 2016-01-19 (164 days)
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Tropical Cyclones Edouard, resolution upgrade

Date 20140914 00 UTC @ECMWF
Probability that EDOUARD will pass within 120 km radius during the next 240 hours
tracks: solid=HRES; dot=Ens Mean [reported minimum central pressure (hPa) 994 ]
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Resolution upgrade — 8 March 2016

41rl = 41r2
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Improved radiation calcuation => T2m

41r1 41r2
20160107 0z +12 1_cf 20160107 0z +12 69_cf
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2-metre temperature western Norway
12-hour forecast from 7 January OOUTC

SYONOP observations in symbols

ENS control forecast

DMI (Denmark) Limited area model
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Improved semi-Lagrangian scheme

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
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CAPESHEAR — indicator of severe convection

* 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

Observed maximum wind gusts on 09 June 2014

¢ 35-40 v 30-35 A 25-30 = 20-25 e 15-20

H

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

» The maximum wind gust at Dlsseldorf airport was 42
m/s.
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Simulated satellite images

Captures detailed cloud
and/or humidity features.

Shows HRFES as a weather
satellite would see it.

Central Description ]
wavelength :

6.30 (um) Water vapour (~300hPa)

7.36 (um) Water vapour (~500hPa)

10.79 (um) Clouds (surface) N . : I _ . TR,
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Microphysics upgrade & new diagnostics for precipitation
types — predicting high-impact freezing rain events

* Case Study: Slovenia/Croatia 02 Feb 2014

* Freezing rain caused severe disruption and damage,
transport/power/forests...

* |FS 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

@ rain A freezing rain FREEZING RAIN ------> SLEET -------5> WET SNOW -----> SNOW -------> RAIN -------> IGE PELLETS
9 01 05 4 100 01 05 4 100 01 05 4 100 01 05 4 100 O1 05 4 100 01 05 4 100
snow and rain ice pellets . snow [ [—— | [E—— ] [ — ] IS S —

*. «  06/12UTG2 Feb 20
L

15°E

SYNOP Observations IFS HRES 40r1 IFS HR;SES 41r1

ECMWEF Newsletter 141
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Probability of freezing rain accumulation from ENS

Case Study: 02 Feb 2014

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

Day 3
forecast

@ rain

@ snhow

A freezing rain
snow and rain Day 5
ice pellets forecast "
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New diagnostic: Visibility/Fog

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

500 1000 2000 5000 100000

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

ENS 3-day forecast probability
of fog (<1000m visibility)
>10% (thin),
>50% (thick)
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ecCharts - upgrade June 2016
upgrade mainly driven by user requests
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The Dashboard —Web Charts and ecCharts

Allows forecasters to create their own
working environment

201500

Looidd l.a L

Allows the caching of products

LTI TN

Mean sea level pressure, wind speed at 850 hPa ...
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Charts

Datasets

Quality of our forecasts

Documentation and support

Model: ECMWF

The chart navigator
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The interactive maps ...

CEMWE oo gt e _te_onstaty 5 - o Simplify the production of charts
* Ease the creation of new products
o * Use ecCharts facilities

Total precipitation| meteograms
o

Forecast and M_Climate cumulative distribution tunctions with EF values
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Knowledge exchange with forecasters

Forecast User Home

. Timothy Hewson on May 21, 2014

Welcome to the Forecast Users Space.
These pages are being developed to help users to make best use of ECMWF products and to provide
You will find information on some known limitations of the forecasting system, as well as the evaluation

Your feedback is very helpful in evaluating the performance of our forecasting system. Some of the sewv

opportunity for you to provide additional information using the comment button at the bottom of each pa Seve re Eve nt Cata Iogu e

performance for a severe weather event, that you are willing to share with us, please let us know by co

For any general feedback on forecast performance please also contact us (email: forecast_user@ecm Fo reca Sti n g iss u es

These pages complement the standard performance evaluation information provided on the ECMWWF wi

Planned changes to the forecasting system

Severe Event Catalogue
Forecasting issues

Forecast evaluation (main ECMWF web site)

X Severs E.. 3

B3~ stage Ieft entrance @ & w

i Pages / Forecast User Home © # Edit © Watch 2 share £+ Tools v i
g
Severe Event Catalogue
- Created by Florian Pappenberger, last modified by Linus Magnusson on Sep 22, 2014
% On this space we collect material for evaluation of severe/extreme weather events. The
5 focus is on the meteorological conditions and the forecast performance. The amount of
material differs from case to case, and we are not claiming to give the full picture of the
cases here. Users are welcome to contribute with material for the cases by using the
comment function in the bottom of each page. To suggest a new case to evaluate, please
contact us here (forecast_user@ecmwf.int). If you have any initial comments and material,
please include them in the mail
(Please note that some of the links on the pages are only accessible from ECMWF.)
o
%
ane®
el
&0
W By
s'— ":ﬂ‘%‘w
oo | o o
ot 201409 - Floods - Pakistan ﬂ“o el
6 Heavy monsoon rain during the first week of tvﬁ‘“‘“‘zpd’
N September led to flooding in north-eastern = qa“‘. “
Pakistan, and has killed about 280 people = ~ = 201406 - Rainfall - Bulgaria av S‘\WS
Read more . - An unstable air mass triggered a lot of convection
i ied by heavy thunderstorms, hail and
£~ 201408 S Raintal S wadshy Denmark torrential rain across Bulgaria from 15 to 19 June
2014. Climatologically June is one of the wettest
% Significant flooding, due to a relatively

months over most parts of the country.

short-lived burst of convective activity, | Newvertheless rainfall accumulations excesded

3 Find: < Previous > Next - Highlight all | | Match case



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

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

| o o o
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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 guarter (30 years of hindcasts)
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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
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Focusing on the challenges

* Enhance scalability of meteorological application
software

* Fast delivery of very large data volumes

* Develop seamless products and verification into
the 2"4 week of forecasts
e persistent anomalies
* enhanced likelihoods of extremes events, and
high impact weather.

* |FS cycle 43r1 and higher-resolution ocean model
* Seasonal forecast system 5
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