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Use of visualisation at ECMWF

Stephan Siemen
Development Section, ECMWF
Thanks to Jens Daabeck, Glenn Carver, Sylvie Lamy-Thepaut,

lain Russell, Fernando li, Sandor Kertesz

Examples shown in this presentations are the work of scientist and analysts at ECMWF
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Visualisation in Meteorology Week 28 September — 2 October 2015

09:30 MOS Sessions 09:30 MOS & EGOWS 9:30 EGOWS ﬂ'.” ooc W
Big data & Scalability Visualisation for Technical challenges

forecasters & public developing fol recas(er m

the web/desktop tools

Many events in one week ...

» Workshop of Meteorological Operational Systems (MOS) P—
— Review of current state and discuss future trends e reek 500440
_ Costsoian s vessistonts [N i o
— Present technical developments from ECMWF R e
[

European working Group on Operational meteorological
WorkStations (EGOWS)

— Share experiences and discuss new standards

Royal Meteorological Society
Seminar on Visualisation in Meteorology

— Here we are ;-)

OGC MetOcean Plugfest

— EXxploring the interoperability between OGC services and clients

e
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What is ECMWE? 4 of advancing global NWP through co-operation

- ECMWEF is an NWP centre for the medium-range &
— Running operational forecasts
— Develop & operate meteorological archive (MARS)

— Meeting place for technical and scientific knowledge exchange

« ECMWF products and services do not serve the general Public!

— National Weather Services (NWS), especially Members States

— Commercial customers

— The users are experts in their field

« But not always meteorologist!

e
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The roles of visualisation at ECMWF
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Visualisation for observation monitoring ...
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A bit of history ...

e
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On screen graphics ...

CYCLOGENESIS IN THE LEE OF THE ALPS

FORECAST OF 30 APRIL 1981

Y
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For long time paper was the main medium ...
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Meteorological Operations “MetOps” Room t

1999 - 2014 %
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Now is more interactive screens ...
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2014 -
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History of graphics/visualisation at ECMWF

« Library with extensible API running on HPC

1985 MAGICS 0.3 plotting coloured wind arrows

30 METRE WIND
DATE = 86010912 STEP= 96
* 1987 MAGICS 1.0 i = SN e T2 QOGRS =
; YN | IRV Sy =
. . e ZOna RN X \\\\ L T ‘;,};.[/// /// > _:‘— b
— Many contributions from externalusers ~ [RAOONNE NN SNl | e B \ O
SRS R /////»i} s S RN
- 1988 MicroMagics (on DOS by INPE) XK NN/ ’{? SR
NG S \ B
+ 1990 Start development of Metview O s P\
. R ——— 1
2003 Start work on Magics++ " R ot e ore. S ]
— Increasing call for on on-demand web plots e s s e LY
LAl AT el cistsn s D S
1 ""’/,’ I,' ,”l,,,',’l’"lrl ,';/r-“"_ S
« 2012 Release of Metview as Open Source BT P g S S TS b
« 2013 Dedicated graphics/visualisation team is merged e —— %

1983 Start developments on Meteorological Application Graphics Integrated Colour System

MAGICS 0.3 — MADSABW 4 July 1986 1213:10

with other development teams

- Challenges move from hardware (networks, printers) to software and styling

& ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

12



Metview’s desktop & Batch system e
Allows fast prototyping and conversion to Macro for batch processing
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Presenting our forecast in graphical form ...

L
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About Forecasts Computing Research Learning &} Stephan Siemen _Go

CECMWF

Web is the medium
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What is the best user interface?

Stephan Siemen | Sign out
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Overlay is essentials

Monday 28 September 2015 0000 UTC t+ 3 VT: Monday 28 September 2015 0200 UTC

Model simulated METEQSAT 10 SEVIRI (Channel 8 IR10.8) Brightness Temperature and 850 hPa wet bulb pot. temp.
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ECMWF ENSEMBLE FORECASTS.

The challenge of Ensemble forecast (ENS) products | W e o

» Operating ensemble of forecasts brings its own challenges

— Ensembles should be seen only in their context, not on their own

— The 51 forecasts are too much for most users to process

» Users can make use of statistical products

— Mean, Standard-deviation, ...
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Extended Range Forecast based on ENS distribution We valid for 24hours from Thursday 06 June 2013 at 00 UTC to Friday 07 June 2013 at 00 UTC

Daily mean of Total Cloud Cover (okta)

ECMWF Ensemble forecasts for TURKEY - ANKARA
— ENS Metgrams & o |
Base Time: Salurday 26 September 201512 UTC  —e-rie s ? 0w lew  dww  ew  sww | aw o 20w e e e soe we e 130 e asee
won =
o SN G S chE R =)

Temperature at 850 hPa - Probability for 1°C intervals

Extreme Forecast Index(EFI) - WNAL ) ‘%Dta.P;gc(,:t;t..;:;m;;h,
are successful e WA i _
examples of this ' U

4

> o

W

Saze | Sue7 M8 Twe2e | Wed3D  Thul | Friz | Sat3

= 4
ety
‘.{ <
I
Y

Daily Distribution of 10m Wind Direction =
Ensemble members of Total Precipitation (mm/8h) v 4
o N N 6
s cilibialn: — ol
5 H —]
12 Daily mean of 10m Wind Speed (mis) 7 5\ j
. —
T P
o o ;| =g

e .

2m min/max Temperature (°C) reduced to 51 m (station heigh
o £

Iy

e

o il S
Saz | Sue?  Mon2s  Tus29  Wed3n  Thl | Fi2 | Sa3 g5

£ cos =
§ w3
204 o —
¢ Geopotential at 500 hPa - Probability for 2.5dam intervals 154 -— - o 160w 40w 230w 00w 0w 0w “aw 0w
50| . ] - .
s g WeooefTow  [rom [Pl swmsnsm

Wed23 Thuzd FAZ5 a6 Sunll Men2B Tue2d Wed3D Thul Fa2
oce

e oa -
iwnd B venemnd weer [ evemeprecn

n(hm!.“. = M-Climate: this sta.....
iz function of lead time. datel
L gt ‘ i version, It is derwed by reru
ﬁ‘w &2 ensemble over the last 20 years twice a week (1980

realisations). M-Climate is always from the same
model version as the displayed ENS data.

Extreme Forecast Index (EFI)

ENS Meteograms

P
- ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 18



If there is the one graphics ...

<> ECMWF

ENS Meteogram
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Probabilities
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Another success — the Extreme Forecast Index (EFI)

Anomalous weather predicted by EFS:Tuesday 29 September 2015 1200 UTC
1000 hPa Z ensemble mean (Wednesday 30 September 2015 1200 UTC)
and EFl values for Total precipitation,maximum 10m wind gust and mean 2m temperature (all 24h)

valid for 24hours from Wednesday 30 September 2015 0000 UTC to Thursday 01 October 2015 0000 UTC
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ECMWEF map overlaid in NinJo
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File Edit View Editing Maparea Active scene Scenes Tools Product Procedures Help

awe 9@+ (G [Aer sXHe

IJJJJJ

§D paa view

5%

Jun 07 2011
Tue 12:00 UTC |

WMS Tutal precmltatmn extreme forecast index imrk efi_tp_fo6tl)
WMS 10m wind gust extreme forecast index imrk_efi_wg_fi6t1)

WHMS 2m temperature extreme forecast index (sh efiZzt fM1tlist)
M 51°37 E 006°24

] B 1.2 18 ] 31 12 18 4] 12
i =[> [@] 0] @ [sn [~ s HMI ] | [ | | | 4
T Tue 00:00 T Tue 12:00 I 10Fri 18:00

<> ECMWF

EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS

22



New ways of exchanging maps and data

» The last decade saw the need to develop machine-to-machines web services

» This was raised and discussed at the MOS workshop in 2007 here at ECMWF

— Engage with the well established GIS community and explore their existing services for
delivering maps and data ——

— Open Geospatial Consortium (OGC)

« Establishment MetOcean Domain Working Group

P
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What about 3D/4D at ECMWEF?

<> ECMWF
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What about 3D/4D at ECMWE?

30% probability 10% probability

Met3D

Y
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The comeback of 3D/4D?

St Judes storm visualisation

127 27th October 2013: 48 hr forecast

IFS T1279. Hourly frames.
Glenn Carver, Sandor Kertesz : ECMWF

Produced with VAPOR (CISL, NCAR)

St Judes storm, 27" October 2013
Thanks to Glenn Carver from the OpenlFS project
(Using Metview and Vapor)
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Get the message?

P
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Supporting communication and outreach Global warming relative to 20th-century average
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Any questions?

& ECMWF
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