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High Performance Computing: Cray XC30

Ventus (CCB)

Operations moved to the Cray 17 September 2014

End of service of IBM 30 September 2014
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CRAY configuration

Sustained performance
Peak performance

Compute clusters

Compute nodes

Compute cores

Cores per node/CPUs per node
Total memory (TiB)
Pre-/post-processing nodes
Operating System

Scheduler

Interconnect

High performance storage (petabytes)
Filesystem technology
General purpose storage (terabytes)

Filesystem technology

~70 teraflops
~1500 teraflops
2
Each compute cluster
739
23,648
32/64
46
20
AIX 7.1
IBM LoadLeveler
IBM HFI
Each storage system
15
GPFS
N/A
GPFS
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~ 210 teraflops
~3500 teraflops
2

~3,500

~84,000

24/48

~210

~64

SUSE Linux/CLE
Altair PBSpro/ALPS
Cray Aries

Over 3

Lustre

38

NFS via NetApp FAS6240 filer



HPC Phase 2 upgrade

https://software.ecmwf.int/wiki/display/ UDOC/HPC+Phase+2+system

The new HPCs has increased number of physical
cores per node, ie from 24 to 36. The logical cores
(with hyperthreading on) will change from 48 to 72.
Users will have to check the geometry of their jobs
and adapt the relevant PBS directives (EC_nodes,

EC tasks per nodes, etc ...) to the new nodes.

Schedule of the upgrade

April-May 2016 User testing period

16" to 22" May 2016 (TBC) | Outage CCB (to upgrade remaining
nodes)

June 2016 CCB final configuration (~3500 Intel

Broadwell nodes)
13" to 20t June 2016 (TBC) | Outage CCA

July 2016 Reliability testing
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WEBINAR
"HPCF Cray phase 2 upgrade”

Tuesday, 12 April 2016, 8:00
UTC

If you are responsible for the
migration of workload to the new
system you are particularly
invited to attend this webinar.
Please register now at

https://ecmwf.webex.com/

with the registration password
"uscomp”.


https://ecmwf.webex.com/
https://ecmwf.webex.com/
https://software.ecmwf.int/wiki/display/UDOC/HPC+Phase+2+system
https://software.ecmwf.int/wiki/display/UDOC/HPC+Phase+2+system
https://software.ecmwf.int/wiki/display/UDOC/HPC+Phase+2+system
https://software.ecmwf.int/wiki/display/UDOC/HPC+Phase+2+system

Growth of HPC sustained performance at ECMWF
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Data archive exponential growth ...
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ECMWF Services

The APPS

http://apps.ecmwi.int/datasets/
http://apps.ecmwf.int/services/mars/catalogue/
http://eccharts.ecmwf.int/forecaster/
http://apps.ecmwif.int/codes/grib/param-db/
http://apps.ecmwf.int/codes/bufr/validator/

COMPUTING:

HPC
ecgate

TIME-CRITICAL applications:
@ Simple job submission monitored by ECMWF

@ Member State SMS suites monitored by ECMWF
@ Member State SMS suites managed by ECMWF

DATAARCHIVE (MARS)
Provision of BOUNDARY CONDITIONS
DISSEMINATION
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-y ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS



http://apps.ecmwf.int/datasets/
http://apps.ecmwf.int/datasets/
http://apps.ecmwf.int/datasets/
http://apps.ecmwf.int/datasets/
http://apps.ecmwf.int/services/mars/catalogue/
http://apps.ecmwf.int/services/mars/catalogue/
http://eccharts.ecmwf.int/forecaster/
http://eccharts.ecmwf.int/forecaster/
http://apps.ecmwf.int/codes/grib/param-db/
http://apps.ecmwf.int/codes/grib/param-db/
http://apps.ecmwf.int/codes/grib/param-db/
http://apps.ecmwf.int/codes/grib/param-db/
http://apps.ecmwf.int/codes/bufr/validator/
http://apps.ecmwf.int/codes/bufr/validator/

Computing services: ecgate (Unix server)

12 compute nodes each with
2 Intel Xeon processor (Sandy Bridge-EP):
16 core at 2.7 GHz
128 GB memory
2 X 900 GB SAS HDD

6 1/O server nodes

— ~172 TB raw disk
space

e n b -

Available to ~3000 users at more than 300 institutions
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Operational status

Service status

Service Status

TELEPHONY

Notifications

date range: last 24h | last 7 days last 30 days all

Notification

Type

Wed 07/]lan/2015 14:37:27 UTC ECFS End System Session ]
complete -
UPDATE: ECFS
HP55 CORE server
process restart

Wed 07/]lan/2015 14:36:20 UTC ECFS In Progress Clone of System ]
Session - UPDATE:
ECF5 HPS5 CORE
SEerver process

http://www.ecmwf.int/en/service-status

o)
- ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS


http://www.ecmwf.int/en/service-status
http://www.ecmwf.int/en/service-status
http://www.ecmwf.int/en/service-status
http://www.ecmwf.int/en/service-status

Performance of services

To assess the performance of the services, ECMWF has a set
of KPIs (Key Performance Indicator). They focus on:

Timeliness of forecast delivery
Availability targets for HPCF and ecgate service
Response time targets for Web service

Service Levels for RMDCN service (network availability,..)
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Timeliness of forecast delivery
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e

services: faceted search

Observation monitoring

Charts

76 matching items

Datasets

Category: Satellite Data / Experiment: Operational / Parameter: Radiances

Quality of our forecasts

Documentation and support

Radiancesfrom AIRS Radiancesfrom AIRS Radiancesfrom AIRS Radiancesfrom AIRS Radiancesfrom

(Time series of area

(Time series of area

Accessing forecasts
(Hovmoeller
Filters RIS
L2
t B
[ showal |
Radiancesfrom
Experiment

¥ Operational (76/260)
Category

' Satellite Data (76/252)
Parameter

¥ Radiances (76/83)

Data type

Geostationary radiances (12)

Infrared radiances (9)

Microwave radiances (41)

Instrument

AIRS (4)

AMSUA (19)
AMSUB-MHS (13)
ATMS (5)

AMSUA (Hovmoeller  AMSUA (Hovmoeller

Radiancesfrom
AMSUA (Overview

Radiances from
AMSUA (Time series

Radiances from
AMSUA (Time-

Radiancesfrom

Radiancesfrom
AMSUA (Profiles of

Radiances from
AMSUA (Time series

Radiancesfrom
AMSUA (Hovmoeller

-

(5 B

Radiancesfrom
AMSUA (Time series

-

Radiances from
AMSUA (Time series

Radiances from
AMSUA (Time-

Radiances from
AMSUA (Time-
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Charts

Datasets

Quality of our forecasts

Docurnentation and support

Accessing forecasts

Filters

| show Al

Experiment

+| Operational (5/260)
Category

' Satellite Data (5/252)
Parameter

¥| Radiances (5/83)
Instrument

v AINS (5)

Observation monitoring

Smatching items

Category: Satellite Data / Experiment: Operational / Parameter: Radiances / Instrument: ATMS

ST i
Radiancesfrom Radiancesfrom Radiancesfrom Radiancesfrom Radiancesfrom
ATMS (Hovmoeller ATMS (Overview ATMS (Time series of  ATMS (Time series of ATMS (Time-
Radiances from ATMS (Hovmoeller Latitude vs time)
Charts + Product results = #
Datasets

STATISTICS FOR RADIANCES FROM NPP/ATMS
CHANNEL=1[TIMESTEP = 6 HOURS ]
MEAN OBSERVATION , ALL
EXP =0001, DATA PERIOD = 2015082221 - 2015101203
Documentation and support Min: 155788 Max: 278274 Mean: 210.246

Quality of our forecasts

Accessing forecasts

Filters

[ show i

Experiment

apmye

+| Operational (5/260)
Category
+| Satellite Data (5/252)

Parameter

¥ Radiances (5/83)

Instrument

¥ ATMS (5)




The interactive maps ...

Sylvie Lamy-Thepaut | Sizn out

ECMWF

Products Views Save Dataavailability Help Go

Projections

© Add Layers ...

[ L
v _J,ﬂ‘ Probability of total pre cipitation = 1 mm over last 6 hour (s) #

Grid

Foreground

Background

-
v ﬁ Model orography from ensemble forecast

Total precipitation

« Simplify the production of charts
« Ease the creation of new products
« Use ecCharts facilities

Meteograms
Crans Threshold (m Forecast and M_Climate cumulative distribution functions with EFl values
Latitude: at 54.2°N 23.4°W
54.00 valid for 24 hours from Tuesday 13 Qctober 2015 00 UTC to Wednesday 14 October 2015 0
Datasets Model orography from ensemble fore. | CDF for 24h precipitation (mm)
ghude 24-48h Climate extrema [Max = 56, Min = 0] 100%  -50% EFI 50% 100%
Tuesday 13 Oct, 00 UTC T+6 Valid: T E o = o™ = - b
Quality of our forecasts i ! - 2400 0% t+ [0-24h] 65%
Altitude: t+ [1236h] 66%
Documentation and support B0% t [24-48h] 9%
Search: t+ [36-60h] 7%
Accessing forecasts Enter a city name 60%— t+ [48-72h] 59%
t+ [60-84h] 56%
Le].€ 0%~ t+ [72:95h] 57%
Filters 0 W o AR B R £+ [84-108R] 57%
20% 4+ [96-120h] 7%
= 10-day meteogram 4 [108-132h] 29%
Show Al | 15-day meteogram 0%
ot o
7N P, 15-day with climate
Y Plume CDF for 24h maximum wind gust (m/s)
P Product group = 24-48h Climate extrema [Max = 36, Min = 4] -100%  -50% EFI 50% 100%
- A - / 2 g i 10-day wave 100% t+ [0-24h] 2%
m: . I ‘ Wed 14 ‘ Thu 15 ‘ Fii 18 sat17 | Sun 18 ‘ Mon 18 ‘ Tue 20 ‘ Wed 21 ‘ ENS (6) EFI/CDF e 112.36h1 a7
=2 R N N RN N R NN RN A L L | 80%— £+ [24-48h] 13%
© ECMWF Chart updated (Network:0.25 - Plot: 2.95) Extreme forecast index (1) Download i t+ [36-60h] 20%
HRES (2) 60% i t+ [48-72h] 11%
PDF i t+ [60-84h] 18%
40% t+ [7296h] 14%
i + [84-108h] 14%
Recently viewed o
. . - 5
° f I EFI/CDF(54.00/-24.00) e .
Se Ol natlive resolution Eh 4900 2000 —
10-dlay(49.00/-28.00) L
CDF for 24h mean 2m temperature (°C)
- 2
- 10-day(38.00/20.00 —— 24-48h Climate extrema [Max = 16, Min = 5]  -100%  50% EFI 50%  100%
* nsure a consistent I00K and 1ee ;
I t+ [12-36h] -26%
Location requested: 5% iy o RME:] =
i t+ [36-60h] 5%
T 54.43°N 23.78°W. 60% - i t+ [48-72h] 9%
- Enable clickable features :
54.2°N 23.4°W. 40% ) t+ [72:96h] 1%
l + [84-108h] 2%
Height of requested location 208 / t: (96-120h] an
i
(based onthe GTOPO30 /) 4 t+ [108-132h] 5%
o dataset): 0 m, height of ENS o Is T T T T

\'

5390°N 243 Wgn ® 4

<> ECMWF

8 10 12 14
M-Climate: this stands for Model Climate. It is a function of lead time,
date (+/-15days). and model version. It is derived by rerunning all member
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.
On this page only the 24-48 lead M-Climate is displayed.

orography at nearest grid
point: -0.24 m, height of

high resalution orography
interpolated to ENS

-
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The chart navigator

Long range forecast

Charts 23 matching items

Datasets Model: ECMWF

Quality of our forecasts

; e | ; ST !
Documentation and support IR R faﬁﬁﬁouﬁor casts Prob(most likely category of MSLP) ASO 2015

Accessing forecasts ECMWF 2m ECMWF mean sea ) Forecast start reference is 01/07/15
temperature Public level pressure Public ~ Documentation and support Ensemble size = 51, dimate size = 450
. " —_— ) <---- balow lowar tercila above upper
Filters 4 7 Accessing forecasts P = _~| ECMWF 2m temperature Public
+ ‘ ‘ ‘ ‘ "N g W o.100% [llso.70% [s0.60% | l40.50% | Jother | 40.50% SRS
| show Al el e 0°E |
—————— === = | ECMWF rmean sea level pressure Publ
Monsoon Indices Nino plumes ' Filters
Product group o
| ECMWEF rain Public
Climagrams (5) Shiow All
Nino plumes (3) | ECMWF sea surface temperature Pub
Spatial maps (10) 3 ; = ==
. Teleconnection Temperature area
Tropical storms (5) Indices averages Product ETOUP ECMWF nino plurnes (Public)
Model S " .
mi Climagrams (5) Monsoon Indices
v ECMWF (23) .
= e T Nino plumes (3)
Type ECMWF seasurface  ECMWF 850 hPa Spatial maps (10) Nino plumes
temperature temperature
Forecasts (18) i
e — | Tropical storms (5) Nino plumes (Annual range)
Forecasts (Public) (5) " b '|
28R X | |
i Rl 4 =T e
Parameters ST iena l Model Precipitation area averages
Hurricanes Typhoon Tropical storm
2 2
I frequency density anomaly ¢ | ¥ ECMWF (23) Sea Surface Ternperature area averag
500 hPa geopotential (1) P &
850 hPa temperature (1) Type
°E 30°E | Teleconnection Indices
MSLP (2)
Precipitation (5) Forecasts(18) Wov|2015 —
v | '

Forecasts (Public) (5)

Temperature (5)
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The dashboard

Default Othercharts Charts Untitled + Add Tab

ENS meteograms MEteogram test widget Meteograms
ENS Meteogram BEME Enserrbie oracants ENS Meteogram
Paris, France 48.58°N 2.4°E (EPS land point) 30 m T?“:f--ﬁ 32;'\ I4BE'E LE:S lﬂsﬂ point) Francistown 56.91"N 24°E (EPS land paint) 1006 m
E High Resolution Farecast and ENS Distriu
Extended Range Forecast based on ENS distribution Tuesday 13 October 2015 00 e Dasion Wuom Wioson Wssisen High Resalution Ferecast and ENS Distribution Tuesday 13 October 2015 09 UTC
Dl mesn of Total Cloud Cavet (4 =hy =i el Jenal s Cove Lokta)

SN

Total Praciptation (mmy2¢h) 5
e .

o

Default Othercharts Charts Untitled

Allows forecasters to create their
own working environment

Allows the caching of products

+ Add Tab

Daily mean of 10m Wind Speed tmis)
v

;‘H“

2m minjmax Temperature (*C|

‘ Albedo Orography and sea depth 2] ]
il e b=

“ : Imm-s:‘ ‘ gt from asm‘mm ; ; i
Loty

Torl) WeELd ThalS IS SUcIT SenlhMantd Teads Wed2l Theld 2 Sat2d Susts Mends et

s

Simulated images
Toestay 1+ OVT: Toasday Sea surface temperature

5T ae S . CCHWP ot Wockhosey T Gloe 2018 TUTC 140 VT Wedady 7 Ocber 2018 12T
S St Teparmtar €1 oo 198 e o
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Mean sea level pressure, wind speed at 850 hPa ...

Leaf area inde
Monday 12 ctober 215
Loat area inde;

Thursday 8 October 2015 12UTC ©@ECMWF Forecast t+168 VT: Thursday 15 October 2015 12UTC
Surface: Mean sea level pressure / 850-hPa wind speed

e e one e e e
-
o
] s
-
L
o
=t " 30
2
3
N -
oS
=Nl
3
0
.
: 7

Sun il Tue13 Inu 15 sati7
[ [
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Special Projects

o
2
A maximum of 10% of the computing . mms,,stemmqggggﬁ“%fiﬂ Ofﬂgi“;"“rgriglonal D‘mﬁem
resources available to Member States may be B 'i’ﬁ%EEﬁéﬁﬁﬁRggﬁﬁg‘fVﬁgm Oif 0w “Oﬁoan; _
allocated to Special Projects CT":‘:?,‘;M# cméﬁg tr0p|ca| @ESEg: ““de"lnq
5 andu#(?gwt :"WEDEVE|6ﬁmEI'It U Qagmg% w“ﬂ%ﬂcﬁm&ioﬁ permittng

olnvesthatlonmg, e OSph E 0
U1 stochastic
resoluhon%ﬂin?mb'ed o=, Sggg;ﬁ;’gﬁigi““
EC-Earth faerféh&[,“ﬁzﬂ v S EMEY) O weore | E

esitn 1, IO 2SenSHNRY * goyelopment
Ensembe ngractions ,m”bc mm simulations developlnq Atmospherlc local OE Em‘m;

WEWES Diabatic
] CORDEX MACC- e

: P —— forecast ‘s 4
For 2015: s i oions ECMWF Simulations Sl

Pobabiste chservatons Eeﬁmm““ 3
HPCF: 545 million units (1 CPU hour = ~16 units) :
Data Storage: 1440 terabytes

Applications from Co-operating States must be done via one of
the ECMWF Member States
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Forecast production

Operational cycles in May 2015 (Cy41rl) and March
2016 (Cy41r2)

ENS BC runs at 6 and 18UTC from July 2015

Cy4lr2

High resolution
— HRES 9km
— ENS 18km
— Monthly forecast 18/36km
— HRES-WAM 14km
— ENS-WAM 28km

ENS at same resolution up to day 15
E-suite data on ecCharts
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anomaly
correlation

RMS error

SEEPS

Europe

100hPa
, 500hPa
Geonotential 850hPa
1000hPa
MSL pressure
) 100hPa
:g::::;[S Temperature 500hPa
850hPa
1000hPa
200hPa
Wind
850hPa
Relative 300hPa
humidity 700hPa
100hPa
Temperature 200hPa
850hPa
2m temperature
) 100hPa
gg:éﬁzticng Wind 200hPa
850hPa
10m wind
2m dew-point

Total cloud cover|

24h precipitation
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Boundary Condition optional programme

— 18kc |3 ref| ™ -

Ensemble products from the 00, 06, 12 and 18 UTC are oo
available up to step 144 (3 hourly) e

pert_ic |-

noeda |: ——how: legé, set ENDANENS 0, M_FERT_AN 0O, INIEM DA false, force complete
——— uncpl |-~

]
e R RE S e e e e

Products from the 4 cycles can be requested in e
. . . . modeleps_tidy
Dissemination or retrieved from MARS

modeleps_nemao |-[|ate -5 +00:04 -¢ +00:59
I step: 144

— oceinif--
— getreq |3J----
— prod |3
— prod2diss |3 --
7MD""
—0Bbe |3

e
da_infe: fi

eS|
o3
[T

BC programme members can request the products via - I—
the standard channel: i

— prod |3 E,S_I

LCIeEs
Y|
getini| inidata_sv M—\a -3 +00:03 -c +00:10  Subspace n_h} ﬂ} E} E} E‘. 1o
0z Trom mars

steps
DDDD}--- DDDS}--- DDDS}--- DDDS}--- DDWZ}--- DDWE}--- DDWE}--- ooz1 }-

https://msaccess.ecmwf.int:9443/do/product/requirements e —

L prodzdiss |3, operation_is_late |

{epe]
TDUDU}--- UUDS}--- UDDS}--- UDDS}--- UDWZ}--- UDWE}--- UDWE}--- ooz }
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ecFlowUl : modern and reliable interface

D 2 EcflowUl (4.1.0) - Preview version
File Edit Wiew Servers Help

¢

Tree

|ecflow-meiab “Jgcflow> xop_dv var_summary.

Q-v *J Table

’
wipe_build | |

[esahl
(opensusei 31| 7
e 2
(opensuseii3] 7
[ban |7

4
»
»
»
»
»
»
»

branch: 468
raganerate |
~ [iop_dev].

-

make_build_dir

wversion:

»
»
»
-

install:

remove_write_perm
module_sync
wipe_build |

»
»
»
b [instalLiog]
»
»

»
v [ecab (]
> [opensuseti |

]

| astowemetay -Jipemos opensusenis b

o x

DETgEBR?2V-LEHE Z

"l EcflowUl (4.1.0) - Praview version
File Edit View Servers Help

T X

< ECMWF

= |
1) £ = =
Node sl € DETLE2V-LABZ
Imars_client/cetignuimake_build_dir q L _summary
Imars_clienticctignuite stsixtra/task00 q ﬁﬁ-lxop_de@,_-var_summam: ¢
fmars_clienticctignuttestshtratask0l | qi ’ “ (nfo | £/ manual | LT seript | oo | B outout | ? why? | V- variables | @ Eait | (3 we <>
Imars_clienticctignuitestsixtraltasko? q wipe_huild |1 |Fi|e:r'hu\||r.‘f|| Ideployiserversieciliow-metab 506 0/metabuilder/suites/ecflowleclowlixop_devivar_summary.ecf |Q
Imars_clienticctignuitestsixtraitask03 qu D D 1 %include <head.h=> =
Imars_clienticct/gnuitestsixtraitask04 gy D ED 2
- » [opensusel3i | = banner var_summary-start || true
Imars_clientcct/gnuitestsidraftaskis qu 4
Imars_clienticctignuftestsixtraitask0d | ' @D = Hiny chf chf
i g 4 » [opensuselia | ?ecﬂuw_client --label=date "${the_date}"
b bab [ 8 [
N | 2@if [ -d %=ECF_HOME: 1 ; then
Mo selection 10 python_file="ECF_HOME%:%ECF_NAMES . py
4 11 else
12 # we can't use ECF_OUT since that is not always specified
Node ~ 5tg 3 python_file=var_summary_tmp.py
~ IMagicslecgh s 14 fi
1 branch: 468 15
IMagics/ecgblinstall s — 16
F regenerate ||
h 18 cat << EOF > $python_file
IMagics/ixablinstall s » 19 import ecflow
: — 20
{MECST e s b 21 c1 = ecflow.Client()
IMagics/ixclinstall s b | make_build_dir 22 ci.sync_local()
) 23 defs = ci.get_defs()
- Magicsfiop_de s - | R B
O e
able L]
able
No selection ¢
Mo selection | S
MNode - Status Type Trigger Lahel Event Meter B
Node Stql magies [ queued suite branch: develop
fibemosfixe [ IMagics/ecgh suspended  family
Nlibemos/ixe/gnu IMagics/ecghfbuild queued task config == complete host: progress: 0 (0%)
Nibemos/lxclgnulgit_srcs IMagics/ecghiconfig queued task make_build_dir== complete| version:
llibemos/lxc/pgi IMagics/ecablait_srcs gqueued task var_summary == complete branch:
lNihemos/lxcipifgit_srcs IMagics/ecgblinstall suspended task test== complete
v 4] IMagics/ecgblinstall_link queued task install == complete
IMagics/ecghbfinstall_log gueued task install_link == complete
-
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Software support infrastructure

Available at
http://software.ecmwf.int/

Aims to improve support for external users by:
« keeping track of issues in a central place
« spreading knowledge throughout the Centre

Based on Atlassian Suite

« JIRA (issues)

« Confluence (documentation wiki)
« Bamboo (Builds)

o)
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MIR New Interpolation package

Flexible and maintainable design vetview |<|  wages waRS —
— Configuration driven r $ 3
— Plugin based (users can extend) o]
— Share data-structures with future IFS dynamical core (ATLAS) M"\H
Any-to-Any Grid algorithm :
— There is always a default algorithm EF R KtE

Kernel based on linear Interpolation Operators
— Enabling caching of operators
— Linear Algebra backend support for GPU’s & Accelerator cards (Intel Phi)

l as )
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Software framework (future)

Cops Fillers mars-serve CONtINUOUS Observations Processing Environment (COPE)
— ——7—7= o Part of the scalability program.
o Implement continuous processing of observations with the aim to
o Improve scalability and resilience
_ o Improve monitoring and early detection of poor quality data
o SAPP (Scalable Acquisition and Pre-Processing) system is
T — already implementing continuous pre-processing of observations. It
will be used to implement a continuous pre-screening of
odb.  ODservations.
—=7 O ODB Server and Observations Screening Facility will be

mars-client

implemented.
o ecCodes will be used in the system for BUFR and GRIB processing
L N I - l - —
F eccodes ecbuild ecFlow
T T
cmake boost

o)
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ecCodes

- GTS
£ N GriBAP BUFR METAR 2977
E B - + + headers . decoder .
3 (GRIB deCOder) dECOder decoder deCOdeI’

o A Beta release was made available in 2015

o Release with full BUFR encoding/decoding was made available in February
2016

o Training course at ECMWF in March 2016

o Testing of ecCodes in the new model cycle (CY43rl, summer 2016) will be
followed by a new full release of ecCodes software.

o ecCodes will replace GRIB-API and migration plan will be announced during the
year.

o ecCodes home https://software.ecmwf.int/wiki/display/ECC/ecCodes+Home

o ECMWEF newsletter http://www.ecmwf.int/sites/default/files/elibrary/2016/15041-
newsletter-no-146-winter-201516.pdf

oY
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Data visualization: Metview

CSOECMWEF  Spaces ~ Calendars Browse ~ Create

Metview /... [ Visualisation - an Overview

3D visualisation with VAPOR

o New Desktop - Demos - Metview <3

@ Created by Sandor Kertesz, last modified on Apr 02, 2014 T T e tewpesiiop -bemos -1 File View Go Bookmarks pistory Tools Help
B 9_/\ vy [; He : — 4+ @ » Demos » NewDesktop » c
# » Demos » New Desktop » -
- Bookmarks (%3 = metview_stats New Desktop £ prototype Eumetsat V' ‘Name IType e — comer Ipermls
Wh at is VAPO R'? T s (@ngge-precm-data arb  GRIB amB 2014-05-08 16:14 cgi P —
r ;‘;Z‘ @ Eé) @ @ @hgge—um—ens—remeval RETRIEVE 2258 2014-05-09 16:25 cgi TWXF-X---
VAPOR stands for Visualization and Analysis Platform fi = checs era-precip-fe 7 e - - 509 16:28 cai were
UNIX, Windows and Mac systems equipped with moden rmres, @ 5-09 16:29 cai Wt
. 3 Tests era-precip-fc.arb 5-09 16:35 cgi PWXT-XT--
The home of the software is https://www.vapor.ucar.edu. & G B e o s
e i it = = 5-09 16:35
< ilcon ll.ame: shade-30 ° o e
53:,"::'&,.fﬂ?ﬂﬁﬂf&?ﬁ?ﬁ?ﬁo&1 41018 5-09 16:35 cgi TWXE-Xr--
H H 5-09 16:35 XI-X—-
How to use VAPOR with Metview? = sl .
5-09 16:36 cgi PWXT-X--=
VAPOR has its own internal data model and NWP data | G Bkt

© OO [ -] [P RAE - B
=)

but there is no such tool available for GRIB.

|| . R
Metview's VAPOR Prepare icon helps to overcome this Wheel | Grid Red:

" Green:
£ ‘ Blue:
g -

5> | Il 5u-
Once the conwversion has been completed the VAPOR P Clockwise

actually displayed in VAPOR. &

Templates >
< A «” OK @ cancel

A_Useful = Basic = DataAccess b Filters

http://software.ecmwf.int/metview)
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Partnership

S2S (WWRP/THORPEX/ WCRP joint research project)
http://wwww.s2sprediction.net

Bridging the gap between weather and climate

MISSION: to improve forecast skill and understanding on the subseasonal to seasonal
timescale, and promote its uptake by operational centres and exploitation by the
applications community.

Specific attention will be paid to the risk of extreme weather, including tropical cyclones,
droughts, floods, heat waves and the waxing and waning of monsoon precipitation.

|=":|ll:rll_-rl ='Il:l_i_-l:r
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Partnership

TIGGE-LAM

http://www.smr.arpa.emr.it/tiggelam/

DI, Denmark (for HIRLAM and Aladin)

OMSZ. Hungary
Met Office, United Kingdom

TIGGE-LAM is an extension of the THORPEX
Interactive Grand Global Ensemble (TIGGE) to
iInclude weather forecasts from limited area model
(LAM) ensembles. These forecasts are produced at
high resolution (12 and 2 Km grid spacing) and
Provide detailed information for the short range, up
to few days ahead.

o)
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Knowledge exchange: the Portals

FPages

Forecast User Home

Created by Daniel Varela Santoalla, last modified by Timothy Hewson on May 21, 2014

Welcome to the Forecast Users Spgce.

These pages are being develo
*ou will find information on so

Your feedback is very helpful ing"
opportunity for you to provide a™
performance for a severe weatl: .

For any general feedback on fa’ -

These pages complemeant the €

Severe Event Catalogue
Forecasting issues

Forecast evaluation (main ECN

L : . .

[« 28

Calendars Create

ECMWF

Spaces ~

Pages
Computing Representatives Portal
Created by Umberto Modigliani, last modified on May 23, 2014

Computing Representatives

« co-ordinate the registration of users of ECMWF computing services

represent their organisation In matters relating to the use of ECMWF computing
facilities

prioritize assignment of places to attend the Computer User Training Course
improve the information flow and facilitate various administrative transactions
between ECMWF and countries that have access to ECMWF's computing services
« ligise with the User Support at ECMWF.

Meetings of the Computing Representatives are held at ECMWF annually.

See Role and responsibilities for more information,

Meet the User Support team:

=y =

Daniel
Carsten
Dominique
Paul l
Xavier
Umberto

Forecast User Home

# Edit @ Watch [2 Share

Computin

£ Tools ~

Search this space

Q
Pages )
Catalogue Contact Points Portal
Craated by Christophe Seynaeve, last modified on Sep 18, 2014

Welcome to the Catalogue Contact Points portall

This portal is for internal use by NMSs of Member States and Co-operating States only.
The portal is currently being develop and new content will be added regularly. The aim is
to provide g and all the y to help C contact points in
their sub-licensing activities.

Report a new I

, renewal or

Member States and Co-operating States must notify ECMWEF of all sub-licences relating
to ECMWF Catalogue items within four weeks of the signature of the last contracting party
using the reporting application:

Reporting application

A user manual containing detailed Instructions on how to use the reporting application Is
available here:

Reporting application user manual

A video tutorial (webex) explaining how to use the reporting is also
here:

Reporting application video tutorial

If you experience technical difficulties or have any questions regarding how to report or
amend a sub-licence please contact data.services@ecmwt.int

Representatives

# Edit a> Watch = Share

£+ Tools ~

Search

Catalogue contac

Standard templates

You can download standard licence templates and forms to use when sub-licensing
ECMWF's products from here,

Calculate the price of ECMWF's products

You can calculate the price of ECMWF products using the Real-time products costing tool.
For more information on the determination of the price of ECMWF products please also
see here.

https://software.ecmwf.int/wiki/display/FCST/Forecast+User+Home

https://software.ecmwf.int/wiki/display/CCP/Catalogue+Contact+Points+Portal

https://software.ecmwf.int/wiki/display/CR/Computing+Representatives+Portal
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Severe event catalogue

L) Universal Tra SUPINF Scr Users - EC Support Das [SUP-1023] iCloud Mail - New Tab X Severe E... 3¢

< | & https://software. ecmwf.int/wiki/display/FCST/Severe+Event+Catalogue ~ @| IEV stage left entrance @l = W
o Pages / Forecast User Home @ & Edit © Watch =2 share £+ Tools v
e
=
Severe Event Catalogue
[?‘J . 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
a 7 focus is on the meteoralogical 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.
wons
(Please note that some of the links on the pages are only accessible from ECMWF.) Rﬁﬁ%
{3
sm—“-t “p.“.\\‘“
Moo
LQ‘W
@ 2
=]
0 %
e 1 3
G‘“O“‘z '::\o“‘l
{‘\v\“ amv\,ﬁ.?‘ S
v&t e woO® o
s&, (O o ’é U
il ne e
3 “G LW mﬁﬂ‘.‘- R <
oudlad 201409 - Floods - Pakistan S‘S “ngwa“o Lo
d Heavy monsoon rain during the first week of ‘Soa ‘,“)QVQ“ ‘“x'&
y September led to flooding in north-eastern ) u D\’m{‘ 5
Pakistan, and has killed about 280 people. 201406 - Rainfall - Bulgaria \‘ ot n “Q(iﬁt
' ‘ N RBE ot
Read more ... An unstable air mass triggered a lot of convection “)ﬂ"\‘e‘
i accompanied by heavy thunderstorms, hail and
Fo - 201408 - Rainfall - Sweden, Denmark torrential rain across Bulgaria from 15 to 19 June >
2014. Climatologically June is one of the wettest -g
> Significant flooding, due to a relatively months over most parts of the country. S

short-lived burst of convective activity, Newvertheless rainfall accumilatinns exceeded I m\“ ‘.R“O“
Match case

2  Find: entrance < Previous 2> Next

Highlight all

https://software.ecmwf.int/wiki/display/FCST/Severe+Event+Catalogue
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Severe convection: CAPESHEAR

VERTICAL WIND PROFILES

CAPESHEAR = [WindShear]-2 *+/CAPE

‘ Convention

= AR

SINGLE CELLS, MULTICELLS,
MULTICELLS SQUALL LINES SUFERCELLS

« 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

« CAPE values of less than 10 J/kg are filtered out to emphasize convection rather
than anomalous but insignificant CAPESHEAR

 Limitations: CIN not taken into account
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An example of severe convection (9/06/2014)

Observed maximum wind gusts on 09 June 2014

+ 35-40 v 30-35 4 25-30 m  20-25 e 1520

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

» The maximum wind gust at Ddsseldorf airport was
42 m/s.
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Simulated Satellite Data

SSD, by capturing detailed —
cloud and/or humidity

features, show the high- s "

resolution ECMWF forecasts
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)

4
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Copernicus activities LoperniCUS

Europe's eyes on Earth

ECMWEF is the operator of the Copernicus CAMS and C3S services under a
Delegation Agreement signed with the EC on 11 of November 2014

The maximum amount of funds entrusted to ECMWF is:
— 76 M€ for the Atmosphere Monitoring Service
— 215 M€ for the Climate Change Service.

The Copernicus programme is set for the period up to end of 2020, with 2021
being a transition year to enable the Services to be brought to an end or to be
continued or reinstated.

o)
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Copernicus: CAMS (c;pernicus

Europe's eyes on Earth

CAMS:
Transition from H2020 MACC-IIl and operations ramp-up

New Composition-IFS model version: Daily analyses and D+5
forecasts with Composition-IFS and production of GFAS fire emissions
(based on Cy41rl and implemented on 3/09/2015 following successful
e-suite validation (external)) It included new satellite data (MODIS
Deep Blue and GOME-2 SO,); improvement of wildfire emissions;
Improvement of the UV processor

o)
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Copernicus: C3S

C3S:
Set-up of the “Proof of Concept” phase, workshops and consultations
Global reanalysis and seasonal forecasts (ECMWEF internal contributions)

OPErNICUS

Europe’s eyes on Earth

ERA-interim to be replaced by ERA5

Model version

August 2006
(IFS Cy31r2)

November 2015
(IFS Cy41r2)

Model boundary
conditions

As in forecasting
(inconsistent SST)

Appropriate for climate
(CMIP5, HadISST.2)

Spatial resolution

79 km global
60 levels to 10 Pa

31 km global
137 levels to 1 Pa

Time period

1979 - present

1979—present (extension to ~19507?)

Dissemination

Monthly

Monthly for ERAS; daily for ERAST

Observations

Mostly ERA-40, GTS

Various reprocessed CDRs

Radiative transfer

RTTOVY

RTTOV11

Analysis method

4D-Var
1D+4DVar rain

10-member EDA
All-sky radiance assimilation

Variational bias
corrections

Satellite radiances

Radiances, ozone, aircraft, surface
pressure, radiosondes

o)
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European Flood Awareness System (EFAS)

A success story for continuous policy support

2009-07-01

Need: lack of coherent flood information and coordination in Europe for trans-national flood events
before EFAS, e.g. during Elbe and Danube floods in 2002

‘EHAERE

Added value of EFAS: better preparedness and improved disaster and crisis management in Europe
with trans-national flood early warning information to EC civil protection (MIC) and Member State
authorities

JRC : Since 2007 experimental daily flood forecasts to >30 Member States authorities and since 2010 —~ ;
daily to the MIC/ERCC o ok

In 2012 operational 7/365 service with funding of DG ENTR-GMES Initial Operations and DG ECHO-
MIC/ERC. New tender in 2015 with operational service is provided by consortia:

1y *t' ZC KISTERS .

ELIMCO SMH|

SISTEMAS
‘ i, SSECMWIF 22
Wetterdienst w J.‘.".l."l."."‘.“’i'i

e e

*  EFAS computational centre (ECMWF)

*  EFAS dissemination centre (SE, SK, NL)

e EFAS hydro data collection centres (ES)
*  EFAS meteo data collection centres (DE)
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Forecast performance: headline scores

2 primary scores
— HRES upper-air skill
— ENS upper-air skill

4 supplementary scores
— Precipitation
— HRES skill
— ENS skill
Severe weather
— Tropical cyclone track position error
— EFI skill

Lead time [days)

neror (k)
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Global model upgrades

JMA

41r1
CMC NCEP DWD ECMWEF
q
o M
DJF 2015
May 2015

< ECMWF

41r2
NCEP ECMWF
DJF 2016
March 2016



Model performance: HRES relative to ERA-I

Difference _ _
T T Z500 ACC N. Hemisphere extra-tropics

HRES

k m ;
l‘" mmﬁ , 7

l'l ’ ' :“ x 1 l"i!,‘l
‘L ’ ‘ -ﬁ "!’ ln'
x’i { : -
ERA-Interim
4.5~ - : : - v : - , : : |
Forecast range at which the anomaly correlation drops below 80%
) |

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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Difference

Model performance: HRES relative to ERA-I

Z500 ACC

S. Hemisphere extra-tropics

HRES
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Model performance: comparisons with other centres

500hPa geopotential
Anomaly correlation
NHem Extratropics (it 20.0 to 90.0, lon -180.0to 180.0)

JMA(WMQO) ssssssees ERA-Interim
UKMO(WMO) NCEP
ECMWF(WMO) CMC(WMO)

0001
6.8

6.6

6.4~

4.8+ Forecast range at which the anomaly correlation drops below 80%

4.6 1 T T T 1 T T 1 T Ll T Ll T ]
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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Model performance: ENS

850hPa temperature
Continuous ranked probability skill score
NHem Extratropics (at 20.0 to 90.0, lon -180.0 to 180.0)
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ENS spread reliability
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Precipitation skill — comparlson with other centres

24 h PreC|p|tat|on +072 h, 12UTC runs ExTrop (movmg monthly avg)
T T
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2m temperature Europe (verified against SYNOP)
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10m wind Europe (verified against SYNOP)
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Model performance: skill gain relative to ERA-Interim
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S.l. (%)

Model performance: ocean waves

0001: WAVE HEIGHT SCATTER INDEX at 0 and 12UTC from May 2001 to January 2016 at all buoys

0001: 10m WIND SPEED SCATTER INDEX at 0 and 12UTC from May 2001 to January 2016 at all buoys
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Ocean waves — Comparison to other centres

Verification against buoys

Scatter index (Sl) is the standard deviation of error normalised by the mean observed value
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[ropical cyclones
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Model performance: EFI skill
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Observations statistics

WMO  Valid Date
Id (YMDH)
16312 2015050200
16111 2015050412
16060 2015072900
2015063012
16450 2015073100

Station
Name

Gioia Del
Colle

Monte
Settepani

Torino
Venaria
Reale

Monte
Scuro

Enna

Country

Italy

Italy

Italy

Italy

Italy

Position

See on
Google
Maps

See on
Google
Maps

See on
Google
Maps

See on
Google
Maps

See on
Google
Maps

Subtype Description

1=>8¥YNOP(Manual
Land SYNOP)

J3=>SYMNOP(Automatic
Land SYNQOP)

3=>SYNOP(Automatic
Land SYNOP)

9=>5YNOP|(Abbreviated
SYNOF)

9=>5¥NOP|(Abbreviated
SYNOP)
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Observation statistics PR
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