Web Services at ECMWF

Delivering data and graphical products to our Users
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Web services at ECMWF

* Which services do we offer?

CECMWF Home Chart dashboard ~ Contact Syivio Lamy-Thepaur | Sign ou3

About  Forecasts Computing  Research  Learning

Public Datasets

WMS URL ecmwf.i ? P

Version 111

towa Access to these datasets is provided free of charge. Terms and conditions may apply, please check with each individual
Public Datasets by
Job list

Global Reanalyses

» ERAS test (Jan 2016 - Feb 2016) NEW

» CERA-20C (Jan 1901 - Dec 2010) NEW
Access Pablic Datkscts » ERA-20C (Jan 1900 - Dec 2010)
Ganeral FAQ » ERA-Interim (Jan 1979 - present)
WebAPI FAQ » ERA-Interim/LAND an 1975 - Dec 2010 €% ECMWF Home Chart dashboard  Contact Syivi Lamy-Thepase | Sign oue
Accessing forecasts » ERA-20CM (Jan 1900 - Dec 2010) Final
GRIB decoder » ERA-20CM (Jan 1900 - Dec 2010) Exper  About [[RIEEEEY Computing  Research  Learning

» ERA-40 (Sep 1957 - Aug 2002)

¥ ERAC15 (an 1979 - Dec 1993) ravission [

Home
Observation Feedback

Public Datasers request
» ERA-20C (Jan 1900 - Dec 2010)
» PO V22 Job list Estimated number of fields: 15
» ICOADS v2.5.1 with interpolated NOAA 2

scripe | MARS request
Multi-model pP—
» 528 el For more Informatian on haw ta retrieve data programmatically. In Python, please go to Access ECMWF Public
3 General FAQ Dataset
» TIGGE PR Datasets.
» TIGGE LAM #1/usr/Bsnieny pytsen
2 5 Accessing forecasts #rom ecmtagt spors BOMIEAtiserver

Atmospheric composition GRIB decoder server = ECHWFDataServeri)
» MACC Reanalysis [RO—
» CAMS Near-real-time el v e,

» CAMS Global Fire Assimilation System
» MACC GHG flux inversions
~ FAME L Ao inarcinn

CECMWF Home Chart dashboard  Contact ‘Syhie Lamy-Thepaut | Sign out

About  Forecasts Computing  Research  Learning

oo E—] ;
= Archive Catalogue

time’s “a9100u00",
Archive Catalogue You are brawsing the contents of the Archive Catalogue. For further information on haw 10 access data from the Archive iy
Catalogue please check our Order histarical datasets page. el &% ECMWF Home Chart dashboard  Contact Sytvis Luasy

Operational data About Forecasts Computing  Research  Learning

ETa—
ECMWF Re-Analyses = Job list

Accessing forecasts
MARS Activity i ot ot [ =

GRIB decoder b 15 years reanalysis
b 40 years reanalysis

» ERA Interim
» ERA-CLIM mode! integration for the 20th-century (ERA-20CM)
» ERA-CLIM reanalysis of the 20th-century using surface observatians only [ERA-20C) - coppgh & Ecuwr

o user saws  name service cliemt started duraion  resuit
ST o Gamps man s web 2902124033 0DO0L  dowiod(LAME )

Special datasets
» MACC
» YoTC

capyright © ECHWE

o0 of page

* How do they work?

« What are our plan for the future?

e
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Data Access - Public Datasets

S ECMWF Home  Chart dashboard  Contact

About  Forecasts Computing  Research  Learning

G Sylvie Lamy-Thepaut | S0

 Available to all self-registered users after

N Public Datasets
tome Access to these datasets is provided free of charge. Terms and conditions may apply, please check with each individual dataser. - -
Public Datssets
R Giobal Reanalyses. zaCCEE tII I a IICe r t
. 01 IEW l I
+ CERA-Z0C (an 1901 - Dee 2010) NEW p g Se ag eel I lel I

» ERA-20C (lan 1900 - Dec 2010)
terim (120 1979 - present)

. 0CM (Jan 1900 - Dee 2010) Fi
» ERA-20CM fJan 1800 - Dec 2010) Experimental

» ERATLS an 1979 Dec 1993)
Observation Feedback
it

Discovery mode

4 - (8
»EPD V22

» ICOADS v2.5.1
Multi-model
»s28

» TICTE

» TIGCE LaM

with Interpolated NOAA 20C

* Retrieve functionalities

Atmospheric composition
» MACC Reanalysis
15 N

Miscallaneous

INFO

» DEMETER Project
- ENSEMALES project Plase, make sureyou are sware of MARS request eficency before retieing any
»yorc daa

Submitting inefficient requests wil result in very 10ng waiting times |
For information on MARS request efficiency, please click here. For more general
Information on the Public Datasets, please start with Access Public Datasets , or
check the help links on the side.

= Tap of page.

 New datasets :

Don't show me this again

N e

e —— « CERA, GEFF
* and soon ERA5
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[ N B albndo
Nestralwind st 10 m u-compsnent Neutal wnd #t 10 m v-companest Sex surface temperarere
Staica eover ETI——p— suintempesature
pr— S camaity S
' iz bome Chan ssshbowd  Contaet [5e 010 Srivie Lamy-Thepaet | 55
S amparatace e 4 Surfes presaure
o)l cover Tenal enluma e arer
[ p——— Teta enluma cain matet
Totalcabenn water R — — E n
¥ isble albeso for diect radizton Vot sl mat a1 o Additional filtering
ot Currems requnss
Sueam Symepcc morihy maans far ansembies
Reaipis
Y]
et 590102, 19015, 160104, 150105, 196106, 199107, 193164, 190105, 160110, YW 13, 100112, J009T, 300002, 266903,
200904, 200905, 200906, 20907, 20904, 202609, 200318, Z00D31, 20091

1
=

“The request il e dam using the following asributes:
Arwa: Dafaut fas echived] inanges
Cratre—"

L
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CECMWF

Data Access — MARS Catalogue

Home  Chart dashboard  Contact

About  Forecasts  Computing  Research  Learning

—

e
i
Job list

MARS Catalogue
Choose the class:
Oparational data

ECMWF Re-Analyses

the 20th-century (ERA.
century using surface observations only (ERA-20C)

ECMWF Experiments

» Resoarch dopartment

Special datasets

CECMWF

» DEMETER
» Duta Targeting System
»ECN About  Farecasts

Sylvie Lamy-Thepaut | Sign gt

Home  Chart dashboard  Contact

Computing  Research  Learning

+ tloas
» s T
MARS Catalogue

» EUROAM i
i MARS Catalogue
» uERSEA Level
* NOAA/CIRES 20th Century Reanadpss version MARS Activity 125 values) (25 values)
» PROVOST Joblist o 70
* Sub-seasonal to seasonal prediction project (525 M 100
b I 150 | | Ozone mass mixing ratio
» 08T 3 200 | | potentiat vortcity
» enra AQ 1 250 | | Relative humidity
» votc Accessing forecasts s 300
6 200
Member States Projects GRS decoder s =3
» ALADIN-LATE s 600
» COSMO-1175 5 700

PRCGHTOBTEY
e s

> Retrieve the selection in NetCDF

Note about availability
Some of the fields may ot be archived at 2l ley
requested fields. For that, follow the Check for

Retrieving

= Tap of page

e ]

5 (PP ot rfmars cataiogueslectars]

Sylvie Lamy-Thepaut | Sign out

Additional

ltering
Currens regst
Jr———
50

055 90,9315 144 3y 3, 1501 240 by 6

The raquest it b don using the fallaming airbssns
e e e —

ot e g

Sybvi Lamy - Thesaun | S50 su1

* Available to all the Members States and
Commercial users

e Access to ECMWEF archive data

* Retrieve data in GRIB and NetCDF
format, BUFR, ODB and ODBASCII

 Forecasts are available as soon as they
are archived.

CECMWF

Aboit forecaste Compiting
e — ;
e Job list

MARS Activity

Research  Learning

‘Showing jobs for user: [cgs

id
58b42a02 1f4728696500/04

58b17bfSdd5e0f4facd 36531

* Top of page

Hame Chart dashboard ~ Contact Sylvie Lamy-Thepaut | Sian out

[eangs|

user statis  name service client started duration result

cas quewed  netcdf catalogue web  27/02 13:34:10 P
cgs complate netcdf cerazOcedmm web  25/02 14:26:42 00:3418 download (2287 M8 X
cgs complete mars s2s web  25/0212:4333  00:00:01 download (1.0 MB) E

eopyright © ECMWF
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Web API — Access data programmatically
« Simple REST API

T -~ o Token used for authentication
* The logic has been encapsulated in a simple package

zzzzzzz

from ecmwfapi import ECMWFDataServer

EEgEEEE g EEEREREEE

server = ECMWFDataServer(
url = "https://api.ecmwf.int/v1",

e key ="XXXXXXXXX",
email = myemail@mail.com

BEEEEEE g ERERE R ¢

request = {
"dataset": "geff_reanalysis",
"date": "2016-12-01/to/2016-12-31",

* The download point can be found at
https://software.ecmwf.int/wiki/display/WEBAPI/Downloads o

"step": "00",
"time": "0000",
"type": "an",
"target": “geff.nc”,

}

server.retrieve(request)
# Data will be retrieved and store in the target file geff.nc

e
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WebAPI : New Meteogram service coming

ENS Meteogram

13.99°N 54.99°E (ENS sea point)
Wednesday 8 February 2017 00 UTC

2-metre temperature

import requests

url = ‘https://api.ecmwf.int/vl/services/to-be-confirmed/
token = “XXXXXXXX”

#Getting 2-metre temperature data ...
request ={ "meteogram": "10days",
“param": "2t",
"location” : “50/-17,
"date”:"201700301”,
“time”, “1200” }
#Posting the request
response = requests.post(url, json=request, params={"token" : token })

if response.status_code == 200:
# Saving the data in a file
input = "2t-10days.json"
with open(input, "w") as data :
data.write(json.dumps(response.json(), indent=4, sort_keys=True))
else:
print response.text

}

T meats

Friln st sz Nela Tl TG P
e

"hres": [ 296.581573486, 296.878845215, ... ],
"max": [ 296.839111328, 297.334838867, ...],

Satis

"seventy_five": [ 296.659210205, 296.932373047, ...],
"steps": ['6", "12", ...],
I
"date": "20170208",
“time": "0000",
"ens_height": -2.49784851074,
"ens_location": { "latitude™: 13.98, "longitude™: 54.99 },
"user_location": { "latitude": 14.0, "longitude": 55.0 },
"expver": "0001",
"hres_height": -0.52978515625,
"land_sea_mask": 0.0,
"points_along_meridian": 1280,
55.0

}

Y
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The service Is successful !

Nr of active users per month

4,000
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3,500
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Mr of active users

W Active Users

Delivered volume (TB) per month

=
=

1o

Deliverad volume (TE)

m Total delivered volume

* Constant increase in the number of active
users and Terabytes of data served.

* Monitoring closely the system to reduce the
gueuing time.

» The actual limit of active requests is 100. Each
user is allowed 3 simultaneous active requests.

 We recommend our users to consider the size
and the efficiency of their requests before
submitting them in the interest of everybody.

o
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Graphical products: Static, On-Demand, Interactive

 Static Charts are presented in catalogue

Gpe nicus @522%?“""" .
with faceted search.

* More than 650 000 charts
C3s seasonal charts
28 matching items
Filters
g, . .
fews 4 | Free * Download facilities through a snnple API
ok s
Parameters C3Smulti-  C3Smulti-  C, . R chuts s LA contoct us |
N system MSLP system NINO sy \ OPEIMICUS Service 18
@ = ! Chart permanent link
SST (8) FEE
e 3 -
T2m (4) . :
C3S multi- €3S multi-  ECI S The following URL can be used to download charts
T850 (4) system system e Iﬁ\ automatically
geopotential height 50 3 AN A
o 5 7‘2 { https://apps.ecmwf.int/plots/product-
precipitation (4) il - 'ECMWF MSLP download/mofc_multi/mofc_multi_verificatio
n_probability family_rpssmap/?
Plot type B TEm: EOIWE TR0 +ime=2017012600sparameter=Precipitationswe
i o 9¢  Filters - Productresults - & ek=Day1205- P
i " agEE | [ Base tme - | Map type (forecasts and skill measures) - | Areo - | Psme s s e
Time series (4) A | Add ‘&format=pdf’ to the end of URL if you wish to download
Centres Met Office Met Office M C35: ECMWF corerbution PDF version.
: NINO plumes ST Paminetars w2017
€35 multi-system (7) 2 Msip (4) St 5 oy
- About Forecasts Computing Research Learning Library |[MMIIGO Sylvie Lamy-Thepaut
ECMWF (7) show 5 more s Ootns Ces @ Wee Bbom
Met Office (7) Met Office  Meteo-France Mel Centres = ,
Meteo-France (7) precipitation MSLP NIl ' c35 muki-system (1) SWFDP project for Bay of Bengal
ECMWF (1) 2
Met Office (1) P 23 matching items
Meteo-France (1)
lﬁ About Forecasts Computing Research Learning Ubrary [ENRNGS Syvie Lomy-Mhepaut
7 e ’ - w:
zﬁ 3 = K o 500-1000 hPa thickness and MSLP
Product m m maximum  2m minimum  500-
e thicknes e <] oot -] @
ENS (5) % W “'1?: b ]
. g 2! I B JTC T+6 Valid: Tuesday 28 Feb, 06 UTC
p - o .{‘& ZY [ | Tuescay 28 Feb, 00 uTC T+6 val y
Extreme forecast index TR S i‘Zﬁ
) Kindex/MSLP TT index/MSLP  Relative Mult
v | ] HRES (18) vorticityand  paramet Producttvpe
(Produced by the Copernicus Climate Change Service, using Copernicus data.) e P 4 = 4 g ':;‘.\‘t ENS(S)
0 These products are under development, in a proof of concept phase. The 3 7 {- et ek lnd
quality control of input d: d outputs {s not guaranteed. o L | o
Ensemble mean anomali Mean wave Total swell: Wind waves: Total wnd Sl HRES (18)

The charts display the ‘Ensemble mean anomalies, relative to the model's clim: te over
The hindcast period is, 199.1:2015 for ECMWF and Met Office and

1993 2014 for Méteo-France. In the ca provider, data is from the

TeRoA%H tha opcratianal seasonal Forecast Systam."

periodand  Meanwave  Meanwave precipitation  probal

R |

Mean sea level pressure

Thickness from 1000-500 hPa

e
A\~ 4 ECMWF EUROPEAN CENTRE FOR MEDIUM-RANGE WEATHER FORECASTS 9



Dynamic graphica

MSLP and rain from high resolution forecast

Ficers - chanresuts - =

Total precipitation over the last 6 hour / Mean sea level pressure
Product type Monday 27 Feb, 12 UTC T+6 Valid: Monday 27 Feb, 18 UTC

ENS(2)

Extreme forecast index
M

HRES (1)

o fods <t
-57.2°N'56:39°W r/if) s

Bwvl| = ma | i | Bt Bl vl

Interval 5, thickness 2
Mean sea level pressure

- IR . e

This chart is clickable.

The sub-window - location-specific products

Clicking somewhere on the chart above brings up a sub-window for the location clicked
This sub-window can be moved around within the main web window (click and hold).

e
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Meteograms

Latitude:
49.77
Longitude:
2.58
Altitude:
Search:

Please note that
the lat/lon will
not be updated
unless an item is
selected from the
drop-down list,
otherwise the
text will be
treated purely as
a label

OK

10-day
meteogram
15-day
meteogram
15-day with
climate
Plume
10-day wave
EFI-CDF

Download
PDF

About Forecasts Computing Research Learning Library _Go Syivie Lamy-Thepaut

Forecast and M-Climate cumulatve dist:
49.83°N 2.48°E

Valid for 24 hours from Monday 27 February 2017 00 UTC to Tuesday 28 February 2017 00 UTC
COF for 24h precipitation (mm)

ution tunctions with EF values

—24.48h Climate extrema [Max = 23, Min = 0] s B sem  loow
1oy e
Son

o te [24.88h) s
o (165001 .

S to 148-72h) s
o (G0aam) o

Lol e (72560 5w
w (e30eh) g

2om] P e
o tloanzh) o

o 3 ¢ 3 w18 W o

CDF for 24h maximum wind gust (m/s)
—— 24-48h Climate extrema [Max = 33, Min = 3|

10—
o 1 )
/i )

som / %
| / e 2360
t (84308

mis 0 e 196320
s 4 T 11081320

s 18 % 2
CDF for 24h mean 2m temperature (*C)

— 24-48h Climate extrema [Max Min = 5] s B SR 100w
om as
T (12:360) e
on; e 2448h) %
e
o o
2
i s
-
2m e
e

LA ST A RTINS i SRS s

Bocaws o3¢ - Tgle ey
M-Climate: this stands for Model Cimate. It is a function of lead time
date (+/-15days), and model version, It is derived by rerunning all member
ensemble over the last 20 year: 3 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-Cimate is displayed.

| products : Clickable maps

* Produced from the ecCharts data.
* Ensure consistent look and feel.

 Allow geo-referenced clickable
features.

e E-Suite enabled
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Highly interactive application: ecCharts

e e — — « ENS and HRES operational forecast.

» 431,000 fields (1.5 TB) disseminated
to the system everyday.

» 10 cycles retention (15 TB)

Sylvie Lamy-Thepaut | Sign out

o Around 230 layers

CECMWF Add Widget Layout Help Go

Mywall Synoptic Maps Paris 6 days forecasts Epsgrams change drag me here delete me

Mean sea level pressure, wind speed at 850 hPa New EFI/CDF meteogram widget Paris

Location: 48.85°N 2.35°E, Paris, France Location: 48.85°N 2.35°€, Parls, France - . .
etk ieeel S e et  e-suite layers when e-suite available
Valid for: Thursday 2 Mar, 00 UTC Base date: Wednesday 1 Mar, 00 UTC
[

Computation on the fly

10-doy epsgram medium cloud cover (okta)
1 00 UTC

T —— A T TR Dashboard

Wednesday 1 Mar 2017, 00 UTC VT Wednesday 1 Mar 2017, 00 UTC St xteme foecst e (7 for m, rtaalprecitoton )
Valid for: Thurs

-100% 50% EFI sun 100%

Wed1Thu2 Fi3 Setd SunS Mon& Tue7 Wed 8 Thu3 FAl0 Setll

t+ [36-60h]
te [48:72h]
te [60-84h]
te [72:96h] |
<+ (84-108h) |
<+ (96:120h]
- 1108-132h)

10-doy epsgram low coud cover (okta
Jase date: Wednesdoy 1 Mar, 00 UTC

el 248
Wed1Thu2 Fi3 Satd SunS Mon€ Tue 7 Wed 8 Thu3 Fal0 Setll

L
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ecCharts : a simple example of visualisation

ata availability Help Go

* Here : Probability of combined events of
10m wind gust >10 m/s and total snowfall >
5 mm in the last 6 hours.

* Probabilities of combined events: involves
several parameters.

O Add Layers ...

* Full control to the user

1 7 "" | y of events of 10 ms™ and total snowfall = 1 mm of water equivalent
Event threshold for wind gust (ms-1):

Operator for wind gust: > B

Accumulation interval for total snowfall and Maximum wind gust interval (hour): g

Event threshold for total snowfall (mm of water equivalent):

Wed 1 | Thu 2 | #103 | Sat 08
n: Tue 28 Feb, 002 s vr:l ‘ | ] S
.................................

©ECMWF (D Chart updated (Network: 2.4s - Plot: 2.85)
e e S
T~ :
¥ ’._“_)‘ ‘ ,:]

EEgis > e
Contour shade (5-100%, transpa

Operator for total snowfall: =B

e
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ecCharts : simple visualisation ?

Retrieve (snowfall,t-interval)
(51 global fields)

Compute difference
Retrieve (snowfall,t) (51 global fields) Threshold (> 5 mm)

(51 global fields)

Compute combined probability

Ti d interval
ime and interva (1 global field)

Plotting

Retrieve (wind gust, t-interval)

(51 global fields) _ Threshold (>10 m/s)
Compute maximum

Retrieve (wind gust, t) (51 global fields)

(51 global fields)

* At least 204 fields in input
« 102 Operations

ot
~ Tuo 28 [Weg 0) [ Thu O | F50D | 54804 | Sun 08 [Mon 08 | Tue OF 08| T 00 | F410 | Sat 1 | Sun 12 (W ad o b
[ < [> B ooz ven. 122> L Mot oo ot i el i e e i

SR Do ieea e s Ao randan amply . st 1. eacha: miss, asum: corirancs, loads 1, dowriud. Jims, cihe. S getdsa 4

e - |beemehyee
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Graphical products through OGC/WMS

c ECMWF i i il Sylvie Lamy-Thepaut | Sign out
Products  Projections Views Save Dataavailability Help Go

» Around 230 layers, most of them also
available via WMS.

« WMS is available to MS/CS and
commercial customers.

Untitled - Tuesday 28 Feb 2017, 00 UTC VT Tuesday 28 Feb 2017, 03 UTC Step 3

Time Series
Data values near location 48.51°N 7.69°W
2m temperature (°C)

“ f/\/\,/\\\\/\
u
s w Thi 2 i3 Swd
p s

Ozone at surface [ppbv] (provided by CAMS, the Copernicus

» A set of public layers is available for
our public registered users.

L
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What is happening in the background

* Forecaster

» Dashboard

* WMS

* Clickable charts

” harts * WebMars * Web charts

 Public Datasets » Eccharts products
(GEFF, CAMS...) * Videos

* WMO scores » External web sites

» Costing * Metview Link

* Sub license

« Static catalogue
* Tropical cyclones
* ENSgrams

» Faceted Search

ecCharts

Databases
(index,
pemissions)

L
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Deployment

"

Build_ Compose

L
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EcC‘Harts

—>

Deploy

Service in the cloud

16



Future plans

« Optimisation, optimisation...
 Continuous integration and deployment

* Actively investigate the use of Docker to deploy, configure and scale our
web stacks.

 Offers more tools to the explore our data and forecasts.

« Improve the user experience on ECMWF Web sites

Y
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