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The Climate Data Store Objectives

The Copernicus Climate Change Service (C3S) provides
information to support adaptation and mitigation policies

Q Make data discovery and access simple and relevant

Provide online capabilitiesto process the dataand
develop easy-to-use applications

Oﬁ
e Enablereproducibleresearch

Spend less time handlingthe data
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What kind of data?

Observations

Observations are key to
understanding the climate system.
C3S users can access a vast variety

of instrumental data records,

ranging from historic weather
observations to the latest
measurements from space.

Climate reanalyses

Climate reanalyses combine past
observations with models to
generate consistent time series for a
large set of climate variables.
Reanalyses are among the most-
used datasets in the geophysical
sciences.

Reanalysisdataonthe )

CDS

Seasonal forecasts

C3S seasonal forecasts combine
outputs from several state-of-the-
art seasonal prediction systems from
providers in Europe and elsewhere.
The latest data and products are
published monthly on the Climate
Data Store.

Seasonal forecastdata >
on the CDS
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Climate projections

Projections of future climate change
are available for different scenarios
for concentrations of greenhouse
gases and aerosols, based on outputs
from multiple global and regional
climate models.

Climate projectiondata >

on the CDS
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Concept

i The CDS is a distributed system which
provides access to externally hosted datasets
through a unified web interfaces
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Example catalogue entries

~ Climate

Cer_m'CL.@ éIECMWF @ S e €DS Tutorials m
Change

Search results

B Al Datasets  Providers

Sort by
Relevancy Showing 1-20 0f 107 results for _ global flood awareness
Title . . . .
River discharge and related historical data from the Global Flood Awareness System e S s S o B e 2
3 Product type [Dataset) Reanalysis Giobal  Land (hydrology) 3 \
. Thisdataset provides a modelled time series of gridded river discharge. It is a product of the Global Flood Awareness System (GIoFAS) and offers a consistent N
» Variable domain representation of a key hydrological variable across the global domain. This dataset is by two ancillary files for ion, one containing
upstream area data and the other elevation data (see the table of related variables... ! L ~
¥ Spatial coverage Updated 2023-02-09 :

3 Temporal coverage

River discharge and related forecasted data by the Global Flood Awareness System

¥ Secter (Datasst) Reanalysis  Giobal  Land (hydrology)
N o This dataset contains global modelled dally data of river discharge forced with meteorological forecasts, The data was produced by the Global Flood Awareness
: > System (GIGFAS), which is part of the Copernicus Emergency Management Service (CEMS). River discharge, or river flow as it is alsa known, is defined as the .
i T amountofwater that flows throuigh a river section at  gven time. This dataset i 5. i

Updated 2023-02-09

Reforecasts of river discharge and related data by the Global Flood Awareness System
[Dataset | Giobal  Land fhydrology)
This dataset provides a gridded modelled time series of river discharge, forced with medium- to sub-seasonal range meteorclogical reforecasts. The datais a
consistent representation of a key hydrological variable across the global domain, and is a product of the Global Flood Awareness System (GIoFAS), It is

pani an ancillary file for ion that pravides the upstream area (see t...

Seasonal forecasts of river discharge and related data by the Global Flood Awareness System

((Dataset) Semsonalforecasts  Giobal  Land (hydrolagy)

This dataset provides a gridded modelled time series of river discharge, forced with seasonal range meteorological forecasts. The data is a consistent
representation of a key hydrological variable across the global domain, and is a product of the Global Flood Awareness System (GIoFAS). It is accompanied by an
ancillary file for interpretation that provides the upstream area (see the related variab..

Updated 2023-01-10

Seasonal reforecasts of river discharge and related data from the Global Flood Awareness - =
System i e

[Dataset) Giooal  Land inydrology) B A
This dataset provides a gridded modelled time series of river discharge forced with seasonal range meteorological reforecasts. The data is a consisient &
representation of a key gical variable across the global dt in, and is a product of the Global Flood Awareness System (GIoFAS). It is accompanied by an L

ancillary file for interpretation that provides the upstream area (see the related varia..
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Example catalogue entry (GLOFAS Historical)

Cllmate (O] (ope,m cECMWF @ Gomate Change SR C R n ! (W CCECMWF @3%“""' S -

Change

River discharge and related historical data from the Glabal Flood Awareness System

River discharge and related historical data from the Global Flood Awareness System

Piease nateth 1hisdataset vis DS for eme-creial aperaion s ne advied an supported
Contact
Please note that accessing this dataset via CDS for time-critical operation is not advised and supported. Overdien  Download data  Decumencasen E por Portalst
Contact Licence
Overview  Downloaddata  Documentation ECMWE Support Partalce Serp—
System version @ .
Licence ) Publication date
nis dataset contains global madelled daily data of river DR - —
discharge from the Gibal Flaod Awareness System e - — =
(GIOFAS), which & pan of the Copernicus Emerger s References
Management Service (CEMS). River discharge, or river flaw : i o O versonz.
& 3MOUNT Of water that i . ot
e t Publication date .
s datsser 3 byrclagical s - Operatinui
madelling <hain ws jobal resnalysts. Da T C ] Ref e Month
avalability for the histarical simulas Is from 19790101 beTerences 0 version 3.
up 1o ear real e ot
Citation
DATA DESCRIFTION wwau
s DO 1024381 s addesbdr A dechurze
Data type e i o
Hydrolagical madel ®
Related data .
Doy
Dusmom O WiEssEL usA 00
Reforecasts of iver discharge . -

Temporal coverage 70 related dta by the Gabs

Temporal resalution data Flond Awareness System
L ! Praduct type @

charge and related e e '

forecasted data by the Giobal [aps— O miermesiaie

e Fiood Awareness System ’ ram
Update requency Seasanal farecasts of dives Variable ®
by
the Giobal Flaod Awareness
System L]
MAIN VARIABLES .
Name Unins | Deseription
vesr
O sub-region extraction ®
T o o
RELATED VARIABLES g 8
Name unies | Deseription o o
I o o
o o
Oz o
Secord dted 20210617 05005 UTE a B
o Qan
o O
O
Farmat
© o

https://cds.climate.copernicus.eu/cdsapp#!/dataset/cems-glofas-historical

Terms of use
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https://cds.climate.copernicus.eu/cdsapp

Example catalogue entry (GLOFAS Historical)

Climate I - % cdsapi
Change 19 20 21
25 26 27
! c = cdsapi.Client()
Format ® c.retrieve(
0 Zip fle ip) 'satellite-methane’',
3
"format': 'zip',
'processing_level': 'level 2',
Terms of use 'variable': 'xch4',
¥ GHG-CClLicence  View terms 'sensor_and_algorithm': 'sciamachy_wfmd',

'year': '2004',
"month': '03',

day': 69"
:

Please go to the documentation page for information as to how to use the CDS API } r

import cdsapi 'download.zip')

¢ = cdsapi.Client()

c.retrieve(
'satellite-methane",
{
‘format':'zip',
'processing_level': 'level _2',
'variable':'xch4',
'sensor_and_algorithm':'sciamachy_wfmd',

pip install cdsapi

'year':'20084"',
‘month':'e3"',
"day':'09"

}

'download.zip')
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https://cds.climate.copernicus.eu/api-how-to
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Online proces
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Toolbox Editor

Applications  Data ~ Documentation

~ your workspace &
41 Calculate GDD
Nice demonstration
~ examples
00 Hello World
01 Retrieve data
02 Plot map
03 Extract time series and plot graph
11 Calculate time mean and standard deviation
12 Calculate climatologies
21 Calculate regional mean and anomalies
31 Calculate trends
41 Calculate GDD
42 Use cdo functions
51 Calculate zonal means

cecmwr G g

Home Search Datasets Applications Yourrequests Toolbox FAQe Live@

< 00 Hello World Console  Your queue

® Layout ~ a m Hello World!

import cdstoolbox as ct 01 January 2017

i @ct.application(title='ello World!')

+ ct.output.figure()
/W gef application():
,8 AN

HELLO WORLD!
This is your first application using the CDS Toolbox.

Here, 3 basic tasks:

- retrieve the 2 meter temperature from the CDS
catalogue

- print info about the data (see it in the 'Console’
tab!)

- show the data on a map.

data = ct.catalogue.retrieve(
‘reanalysis-era5-single-levels’,

{
‘variable': '2m_temperature',
'product_type': 'reanalysis',
year': '2017°,
'month': '01',
‘dortn i°01 ,
‘day': '01',
[ 'time': '12:00',
‘grid': ('3', '3'),
}
)
print(data)

fig = ct.cdsplot.geomap(data, title='01 January 2017')

return fig

cedric bergeron

Your feedback helps us to improve the service

40

°
Near-Surface Air Temperature (°C)
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Training Material

https://ecmwf-projects.github.io/copernicus-training-c3s/intro.html
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3. Anomaly calculation

The next ste Is now to cakculate the anomaly of a specific year with respect 1o the climate normal, The
torm anomaly refers to the deviation of a valus from the long-term average. Positive or negative anomalies
Indicate that the average temperatures of  particular year were respactively warmer or cooler than the
reterence value.

Lot us calculate the near-surface air temperature anomaly for the year 2016. In a first step, we select the
average near-surface temperature values for the year 2016 from the xarray.DataArray object yearly_sman
With the xarray function sel ), o dota array labels.

label of interest is year=2916

l 20,2016 = yearly_sean. sel(year<2016)

Next, we calculate the near- wmu air temperature mlv for 2016 by sublracting the climate normal
e, nper ) from the o

2016

I 200n_2016 « 102016 - ref_sean

Let's visualize the giobal near-surface air temperature anomaly far 2016 10 see which regions were warmer

or cooler compan period, This t use of of the plotting
Woraries matpiotiib and C: to create igure. One of Cartopy's key foatures is its
abilty g projections. I Y

very powerful way to create high-quality visualisations and animations.

# create the tigire panal and
il ax = Bt subplots (1, 1, Th

 Plat
J7 Suptor b

ng ¢

Lze = (1

ateCarreel)))
# Plot the dats
0« pLt.peolormesh (anom 2016, Longitude, anom_2016.

titude, anoe 2016, creps’AdSu_r', vmine-1

# 5ot the figure title, a4 1at/lon grid and coastiines

ax.set_title( ‘Near-surface air tempers (With respect to 1991-2020 wean) ',
ve, Linewidthel, colors'gray’, alphasd.s, Linestyles'—')

RSt entent 1225, 40, 34, T2, craseers.Platecarreet))

o Sooctty the cotourter
coar = plt bar (i, fract ion=t
Cour. et Love e wnosa

pade0. 84}

# Save the tigu
Fia-severig( 1 (ONTADIAEAAS_globa!_20

nomaly_eur.png’)

Near-surface air temperature anomaly for 2016 (with respect to 1991-2020 mean)
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Seasonal analysis of Arctic near-surface air temperature

In the final part of this Arctic
do this we return to our monthly and
averages to seasonsl averages using the function resass e ). By specityng
spitinto consecutive three-month periods, anchored at December. f we add addtionally the function
scan(), we calculste the average of the three-month period.

Arc_seasonal = Arc_mean. resample(tine='0S-DEC" ) mean()

the Arctic, we create
ane. We then create 3 for 1oop to

e, 5pring, sesmer and autun) 3 pandas. D

axs = plt.subplotss, 1, figsize = (6, 9))

season_List = [“winter”, “spring”, “summer”, “stuse”]

for & in rangel
o

o e aaatenst{1114]. e dotatrasat)

t_ylini lnid_rangelt] L, aidrangele]oal)
-sm set_title(season_listiil, v-mn-m

et R ettt oot et

fig.suptitle(*\atrctic seasonal averages of 2a air tesp - 1979-202\a’, fontsizesis)
115 LigNE_layout (pad=1.8)

139, savetig(f* (DATADIR/Arctic_seasensl.png’)

Arctic seasonal averages of 2m air temp - 19792020

L e —— |
O R

e BE Bw Be B8 B8 = 55 e

Note the difference in variability of the seasonal sverage of air temperature in the Arctic: mean summer
temperatures seem to be more constant compared to the other seasons.
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https://ecmwf-projects.github.io/copernicus-training-c3s/intro.html
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Summery Summary
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The CDS provides access to over 180 dataset using a simple
consistent interface. This Includes the GLOFAS and EFAS datasets,
and several hydrology dataset derived from climate model output

The CDS provides an online processing facility (CDS Toolbox) to
help you reduce the data to what you need prior to download

Copernicus provide a suite of training material to help you start
working with the data

European
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Please visit me
at the CDS
stand in
Gathertown for
some handson

demonstrations
)
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