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Climate Change Initiative

ESA’s 140 MEuro R&D Programme (2010-2024)
to exploit the full potential of Earth Observation
in support of Climate Research and Assessment

Produces long time series of Essential Climate Variables (ECVs)
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Cate: the CCI Toolbox amvee { & @S d

INITIATIVE

Scientists Climate
Decision makers data

Public

a software environment for scientific analysis of all ESA CCI datasets

...as well as other climate data from various sources
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Data store:
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Local Data Sources =
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Details ®oe

Variables Meta-Info  Lice
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Spatial coverage o
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Temporal coverage
Start 2016-12-02
End 2016-12-30

Summary

As part of the European Space
JX  pgency's (ESA) Sea Level Climate
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2= LAYERS

+ %9 Auto ds_1.local_msl_trend
@ 9 Countries
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Details @0 T4
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~ Show layer text overlay
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Cate main features ciange {{

INITIATIVE &‘—H esa

Open source
Ingests and mashes data into a common data model

Its backend operating on the data is fully implemented in Python to allow users
to modify and extend it.

Three interfaces:

A Graphical User Interface (GUI) with powerful visualisation
capabilities, designed as a native desktop application

A Command Line Interface (CLI)

An Application Programming Interface (API)

Backend and frontend communicate via Web services (CCI Toolbox” WebAPI
service) - this makes CATE ready for deployment on the Cloud and allows for later
extensions towards a web application with multiple remote WebAPI services.
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Altimetry in Cate

o (CSa

The ESA CCI Open Data Portal - directly accessible from Cate - already contains
the Climate indicators from the ESA SL CCI project

«  The monthly L4 ECV data are also easy to ingest

Let’s see a hands-on example using the Sea Level CCI data>
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. E DATA SOURCES 2= LAYERS
=i
Data store: \".;' . t @ < % Selected Variable (none)
o ¥ Tites Countri
ESA CCl Open Data Porta = B 9 Countries
\ # 9 My Places
T 156 x

ESA Aerosol Climate Change it
a Level 2 aerosol products from ME
algaorithm), Version 2.2

ESA Aerosol Climate Change -
Fﬁ Inltiative (Aerasol CCI): Level 3

aerosal products from the Multi-

Sensor UVAI algorithm (MS VAL

Version 1.5.7

ESA Aerosol Climate Change Initi: = STYLES
i:i (Aerosol CCI): Level 3 aerosol pre =
from the Multi-Sensor UVAI algor Style context
ian 1
UVAI), Version 1.5.7 Selected entity (none)
* Layer Selected Variable (none)
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Details

Styles unavailable
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E DATA SOURCES

Data store:
o ¥ Tites
ESA CCl Open Data Porta =
T MSL 3 x

ESA Sea Level Climate Change

e Initiative (Sea_Level_cci): Oceanic
Indicators of Mean Sea Level
Changes, Version 2.0

£ ESA Sea Level Climate Change Initl
= [Sea_Level_ccl): Oceanic Indicators
Mean Sea Level Changes, Version !

£a ESA Sea Level Climate Change Initi
= (Sea_Level_cci): Oceanic Indicators
Sea Level Changes, Version 2.0

Details

2= LAYERS
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'\-'_;- . t f + @ Selected Variable (none)
B 9 Countries
[ # 9 My Places

@ 4
F
[# STYLES
Style context
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. * Layer Selected Variable (none)
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Select a layer in the LAYERS panel to modify
[ F its style.
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#» Download Data Source

Ramote data sourca:
esacci. SEALEVEL.mon.IND. MSLTR. multi-sansor.multi-
platform.MERGED.2-0.r1

Time constraint
Region constraint
Variables constraint

~ Download and make local data source (allocates space on disk)

Unique identifier for the new local data source (opticnal)

Cancel  #» Download & Open Local




#» Download Data Source

Ramote data sourca:
esacci. SEALEVEL.mon.IND. MSLTR. multi-sansor.multi-
platform.MERGED.2-0.r1

Time constraint
Region constraint
Variables constraint

~ Download and make local data source (allocates space on disk)
Unique identifier for the new local data source (opticnal)

MSL_trend

Cancel  #» Download & Open Local




. E DATA SOURCES = 2= LAYERS

- 18 Auto ds_1.local_msl_trend
B 9 Countries
# 9 My Places

Data store:

o ¥ Titles
ESA CCI Open Data Por =

T MSL ix

ESA Sea Level Climate Change
e Initiative (Sea_Level_cci): Oceani
Indicators of Mean Sea Level
Changes, Version 2.0 Detalls @ 4
ESA Sea Level Climate Change In " i i
a Loch): Ocsanic Indicato 8 . Show left Show right = Off
Mean Sea Level Changes, Versior

ESA Sea Level Climate Change In

“ (Sea_Level_cci): Oceanic Indicato
Sea Level Changes, Version 2.0

[# STYLES

, Style context

Salected antity (nona)
& Layer Auto ds_1.local_msl_trend

Details L]

Alpha blending
Variables Meta-Info  Lice

Display
© range 12,12 -

Spatial coverage e .H

20.0° s

= +  Colour bar R =

-180.0° 180.0° ‘

-80.0° q ANCEMENTS
Temporal coverage

A Opacity
Start 1993-01-01 Brightness

End 2015-12-31 " B T P s 1 :
.,f Wy i - Caontrast
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Ready.
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= & DATA SOURCES & w * & LAYERS
Data store: Auto ds_1.local_msl_trend at time = 2004-07-01T23:59:59.500000000 “ I Auto ds_1.local_msl_trend

« Titles i
ESA CCI Open Data Por * @ @ Countries
% @ My Places

@

T MSL ix
ESA Sea Level Climate Change
“ Initiative (Sea_Level_cci): Oceani
Indicators of Mean Sea Level
Changes, Version 2.0 s @e T4
LAYER SPLIT

Show left Show right & Off

esaccl.SEALEVEL.mon. IND.MSLT
sensor.multi-platform.MERGED.2
ESA Sea Level Climate Change In
“ (Sea_Level_cci): Oceanic Indicata
Sea Level Changes, Version 2.0
' : [# STYLES

Styla context

Salected antity (nona)
* Layer Auto ds_1.local_ms|_trend

S COLOUR MAPPING
Details Cll Alpha Blending
Variables Meta-Info  Lice Dlsplay 1 -
range d
Spatial coverage Foese e dats mknines
-180.0° i 180.0° Colour bar R B
-80.0° IMAGE ENHANCEMENTS
Temporal coverage Opacity
Start 1993-01-01 Brightness
End 2015-12-31 » Contrast
Summary Hue

| OSSNty aributicn P
Ready. Jons-26.74, lat=46.08
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£ DATA SOURCES

Data store:
o & Titles
ESA CCl Open Data Por =
T MsL 3

B ESA Sea Level Climate Change

Initiative (Sea_Level_cci): Oceani
Indicators of Mean Sea Level
Changes, Version 2.0

sengsor.multi-platform.MERGED. 2

ESA Sea Level Climate Change In
n (Sea_Level_cci): Oceanic Indicata

Sea Level Changes, Version 2.0

Do
Meta-info  Lice

Details
Variables

Spatial coverage

90.0°
-180.0° 180.0°
-80.0°

Catalogue

Temporal coverage
Start 1993-01-01
End 2015-12-31
Summary
I

Ready.

=

Auto ds_1.local_msl_trend at time = 2004-07-01T723:59:59.500000000

US| Datn afiribstion

Iﬁhl
L

= LAYERS

» 18 Auto ds_1.local_msl_trend
B 9 Countries

# 9 My Places

Details
LAYER SPLIT

Show left Show right =

[# sTYLES
Style context
Salacted entity (nona)
* Layer Auto ds_1.local_ms|_trend
COLOUR MAPPING
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#» Download Data Source

Ramote data sourca:
esacci. SEALEVEL.mon.IND.MSLAMPH. multi-sansor. multi-
platform.MERGED.2-0.r1

Time constraint
Region constraint
Variables constraint

~ Download and make local data source (allocates space on disk)
Unique identifier for the new local data source (opticnal)

MSL_amp_phase|

Cancel  #» Download & Open Local




. £ DATA SOURCES K = LAYERS

Data store: ) Auto ds_2.ampl at time = 2004-07-01T23:59:59.500000000, period = 1 @  ® 1 Auto ds 2.ampl
ESA CCI Open Data Por = ¥ THESR  4s_1.local_msl_trend at time = 2004-07-D1T23:59:59.500000000 8 § Countries
# @ My Places

T MsL 3 < $ ds_1.local_msl_trend

SA Sea Level Climate Change
itiative (Sea_Level_cci): Oceanic
wdicators of Mean Sea Level

hanges, Version 2.0 s @e 1
A, SELECTION
5SA Sea Level Climate Change Initiative e
Sea_Level_ccl): Oceanic Indicators of Period index -
‘ean Sea Level Changes, Version 2.0
LAYER SPLIT
5A Sea Level Climate Change Initiative ®  Show left Show right off
5ea_Level_cci): Oceanic Indicators of Me
ea Level Changes, Version 2.0
[# sTYLES
Style context
Salected antity (nona)
& Layer ds_1.local_msl_trend
| COLOUR MAPPING
Details L] Alpha blending
Variables Meta-Info  Lice .
i 12,12 [z
range ¥
Spatial coverage e
o0 90.0 00 Colour bar R =
-80.0° MAGE ENHANCEMENTS
Temporal coverage Opacity
Start 1993-01-01 Brightness
End 2015-12-31
Contrast
Summary Hue
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s & DATA SOURCES * & LAYERS

P,

Data store: : Auto ds_2.ampl at time = 2004-07-01T23:59:59.500000000, period = 1 & # IE Auto ds 2.ampl
£8A CCIOpen DataPor & "N ds_1.local_msl_trend at time = 2004-07-01T23:59:59.500000000 @ 9 Countries
# @ My Places

T mMsL 3 x + 3% ds_tlocal_msl_trend

SA Sea Level Climate Change
itiative (Sea_Level_cci): Oceanic
wdicators of Mean Sea Level

‘hanges, Version 2.0 Detalls @e 1
DATA SELECTION
SA Sea Level Climate Change Initiative S
Sea_Level_ccl): Oceanic Indicators of Period index o -
‘ean Sea Level Changes, Version 2.0
LAYER SPLIT
5A Sea Level Climate Change Initiative * Show left Show right Off
3ea_Level_cci): Oceanic Indicators of Me
ea Level Changes, Version 2.0
' [# sTYLES
Style context
Salected antity (nona)
& Layer ds_1.local_msl_trend
_ COLOUR MAPPING
Details D b Alpha blending
Variables Meta-Info  Lice
S 12,12 [z
range b
Spatial coverage Foese e
o0 90.0 00 Colour bar R =
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Temporal coverage Opacity
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Contrast
Summary Hue

] US| Datn afiribation
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E DATA SOURCES

Data store:
- v Titles
ESA CCI Open Data Por =
T MSL ix

SA Sea Level Climate Change
itiative (Sea_Level_cci): Oceanic
wdicators of Mean Sea Level
hanges, Version 2.0

5SA Sea Level Climate Change Initiative
sea_Level_ccl): Oceanic indicators of
fean Sea Level Changes, Version 2.0

5A Sea Level Climate Change Initiative
3ea_Level_cci): Oceanic Indicators of Me
ea Level Changes, Version 2.0

.|
Details L]

Variables Meta-Info  Lice

Spatial coverage e

90.0°
-180.0° 180.0°
-80.0°
Temporal coverage
Start 1993-01-01
End 2015-12-31
Summary
I

=

Auto ds_2.ampl at time = 2004-07-01T723:59:59.500000000, period = 0.5 &

ds_1.local_msl_trend at time = 2004-07-01T23:59:59.5600000000, lat = -89.875

US| Datn afiribation

= LAYERS

+ 3 Auto ds_2.ampl

B 9 Countries

# 9 My Places

@ I ds_1.local_msl_trend

Detalls O]
JATA SELECTION
Period index
YER SPLIT
Show beft Show right = Off
[# STYLES
Style context
Salected antity (nona)
* Layer Auto ds_2.ampl
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Display
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MAGE
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fx OPERATIONS ® = LAYERS

T 84 8 Auto ds_2.ampl at time = 2004-07-01T23:59:59.500000000, period = 1 & v # Ao ds 2ampl
- ds_1.local_msl_trend at time = 2004-07-01723:59:59.500000000, lat = -89.875 = 8 @ Countries
adjust_spatial_attrs I # 9 My Places

adjust_temporal_attrs @ I ds_1.local_msl_trend
animate_map
anomaly_external

anomaly_internal

compute_data_frame Detalls ® +

compute_datasat DATA SELECTION

coregister Period index 8 ’
Details b Add Step...

plot_scatter LAYER SPLIT

Create a scatter plot of two varlables Show left Show right = Off

of two varlables given by datasets
*ds1®, *ds2* and the variable names

*varl®, *var2®. [ sTYLES
Tags: plot Style context
Output: Selacted entity (none]
= raturn e =@ ma'l:pln'l:l_i} * Layer Auto ds_2.ampl
figure objact or Mona if in
IPython moda. COLOUR MAPPING
Input: Alpha blending
. dst - Dataset that L 0, 0.12 P
contains the variable named range
by *var1*. Mandatory value.
=« ds2 - Dataset that
contains the variable named (012 AT
by *var2®, Mandatory value.
-l Pl drqms of the Colour bar I
rst vartable to plot.
Mﬂ‘d“ﬂﬁ" H-M- MAGE ENHANCEMENTS
* varZ - The name of the HES RS
second variable to plot. Opacity
Mandatory value.
= indexersi = Optional Brightness
indexers into data array *vari®.
The *indexers?* is a dictionary Contrast
or comma-separated string of [Comimas] pe Hus

Lemns rraligm maime Blaal omame bl




Jx Add Operation Step - plot_scatter *

Adjustable paramatar(s) for oparation plot scattes !

dsl ds_1 =
ds2 ds_2 H
varl local_msl_trend
var2 ampl
indexersi

indexers2 period=1

type 2D Histogram =
titha

proparties hins=1024|

file
Prassing & will add operation a5 & new workfiow step 10 tha currant workspacs,

Thia resull of the step = 8 new resourcs wh
©an remove the step or changs iU's parameters Later

can be used a8 input for othar operations. You

Cancel Validate Defaults » Add Step




fx
Ready.

fr OPERATIONS & World (1)

T B4

-

plot

plot_contour

plot_hist

plot_hovmosller

plot_line |
plot_map

eriod = 1

plot_scatter
read_csv

]
E
=
E
o

Details B Add Step...
plot_scatter

Create a scatter plot of two varlables
of two variables given by datasets
*ds1*, *ds2* and the variable names
*wvari®, *var2®,

Tags: plat
Output:
= raturn - a matplotlib
figure objact or Mona if in
IPython moda.
Inpurt:
« dsi = Datasat that

contains the variable named
by *vari*. Mandatory value.

« ds2 - Dataset that
contains the variable named
by *var2®, Mandatory value,

= varl - The namée of the
first variable to plot,
Mandatory value.

* var - The name of the

second variable to plot.

Mandatory value.

indexers1 = Optional

indexers into data array *warl®.

The *indexers1® is a dictionary

or comma-separated string of

Ko armbiin mumiees Mk pmmme s

0 10
local_msl_trend (mimfyear)

20

>+ &€ 0

* & LAYERS

Mo layers

To show layers, activate a world view

[# STYLES

Style context

Salected antity (nona)

& Selected layer

Styles unavailable

Select a layer in the LAYERS panel to modify
its style.




fc OPERATIONS @ World (1) = x BB = Lavers

T B4
-

plot

plot_contour

plot_hist

plot_hovmosller

plot_line I
plot_map

plot_scatter

read_csv

eriod = 1

No layers

To show layers, activate a world view

i
=
E

-1
E
=

Details B Add Step...
plot_scatter

Create a scatter plot of two varlables
of two variables given by datasets
*ds1*, *ds2* and the variable names
*wvari®, *var2®,

local_msl_trénd (mimyear) [ sTvLES
Tags: plot Style context
g zoom rect #2480
Output: Salected entity (none)
= raturn - a matplotlib * Salected layer
figure objact or Mona if in
IPython moda.
Inpurt:
« dsi = Dataset that
contains the variable named Styles unavailable
by *vari*. Mandatory value.
. ds2 - Dataset that

Select a layer in the LAYERS panel to modify

contains the variable named its style.

by *var2®, Mandatory value.
= wvarl - The name of the
first variable to plot,
Mandatory value.
* var - The name of the
second variable to plot.
Mandatory value.
indexers1 = Optional
indexers into data array *warl®.
The *indexers1® is a dictionary
or comma-separated string of
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fc OPERATIONS @ World (1) x x EBE - . Copy workflow as Python Script

T B4 = = Copy workflow as Shell Script : B
[3 Copy workflow as JSOM

plot

plot_contour » ot

plot_hist +as2

plot_hovmosller = plot.]

plot_line l

plot_map Details BSA0@
p ttar Step inputs:

read_csv Marme Value

Detsils » Add Step... ds_id esaccl SEALEVEL.mo.
p|nt e tima_ranga null (default value)

- resgion mill (d walue)
Create a scatter plot of two varlables Var_names null (default value)
of two variables given by datasets normalize trug (default value)
*ds1*, *ds2* and the variable names 2 PR
- l"|". - 2'. = N

o - local_msl_trénd (mimyear) [ sTYLES
Tags: plot Style context
: z00m rect #4340
Output: Salected entity (nona)
# raturn - a matplotlib *  Selected layer
figure objact or Mona if in
IPython moda.
Inpurt:
« dsi = Datasat that
contains the variable named Styles unavailable
by *vari*. Mandatory value.
. dsit : m- Da'l._as;: that . Select a layer In the LAYERS panel to modify
containg the varable name its style.
by *var2®, Mandatory value.
= varl - The name of the
first variable to plot.
Mandatory value.
* var - The name of the

second variable to plot.
Mandatory value.

indexers1 = Optional
indexers into data array *vari®.
The *indexers1® is a dictionary
or comma-separated string of
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@ TextEdit File Edit Format View Window Help ‘ 7 / =" o) 30% 0} Wed23:38 Paolo Cipellini O

BB~ .. woRKSPACE
<unnameds> Modified

Resources (3)

plot_contour [ERTE e
ds_1 = cabe.ops.open_daiaseiids_id="esace SEALEYEL. man. IND MSLTR, multi-sensor,multi-plaform MERGED 201", 2 pan At = ds_2
lorce_local=True, local_ds_d="MSL_irend")
. bot_1

lot_Fuav s = plot_
oL # Step 2
plot_line de_2 = cabs ops.open_dalasalids_d="sgacci SEALEVEL man IND MSLAMPH, mulli-sensor, mult-plasacm MERGED 2-0.r1%,

fioroe_local=True, local_ds_id="MSL_amp_phase™)

plot_map Details BrfO®

# Stap 3 Step inputs:
plot_scattar plat_1 = cale.ops.plol_scatten|ds1=ds_1, dslw=ds_2, varl ="local msl_irend”, var2="amal", ndexers2="period=1",

read_csy proparties="bins=1024")

plot_hist

Mame Value

Datails
plot_scattd

Create a scat
of two variab
*ds1*, *dsZ*

ds_id
time_range
region
Var_fames

marmalize

esacci SEALEVEL. mo, )
null (default valua)
il |

il | 1 walua)

true [default value

*var1®, *var2 [# sTYLES
Tags: plot Style context
F
Output: />0
= raturn
figure o
IPythor

Salacted entity (nona)
* Salected layer

Input:

= dsi - Diataset that
contains the variable named
by *vari®. Mandatory value.
ds2 - Dataset that
contains the varlable named
by *var2®. Mandatory value,
warl - The name of the
first variable to plot.
Mandatory value.
var2 - The name of the
second variable to phot.
Mandatory valua.

Styles unavailable

Select a layer in the LAYERS panel to modify
its styla.
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The latest version of Cate, the CCI Toolbox
is available on

climatetoolbox.io
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