EUMETSAT
the CM SAF ]
c M S AF ’ R TOOLBOX Deutscher Wetterdienst
Wetter und Klima aus einer Hand N ‘

CLIMATE MONITORING

The CM SAF R TOOLBOX
A quick start tutorial
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Steps to get started with the CM SAF R Toolbox

Install R
Install Rstudio
Get CM SAF R TOOLBOX |- [
Install R-packages
Start a script

Have fun
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The CM SAF R TOOLBOX

——— R-based tools for an easy usage of CM SAF NetCDF data ———

PREPARE ANALYSE VISUALIZE
Extract, unzip, select time The cmsaf R-package Visualize spatial data,
range and region, merge. contains more than 50 statistical analysis and
useful operators. imeseries.
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Step 1: Install R

1. Go to www.r-project.org to
download R

2. Orjust google “R download”

3. Install R following the
Instructions and depending on
your OS



http://www.r-project.org/
http://www.r-project.org/
http://www.r-project.org/
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Step 2: Install Rstudio

1. Go to www.rstudio.com to
download Rstudio

: _ RStudio
2. Orjust google “Rstudio e,
download”
: : coQfpc LE
3. Install Rstudio following the ~
instructions and depending on -
your OS |



http://www.rstudio.com/
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Step 2: Install Rstudio

1.

Go to www.rstudio.com to
download Rstudio

Or just google “Rstudio
download”

Install Rstudio following the

Instructions and depending on

your OS

The free version of Rstudio
offers everything you need

crcQ e

RStudio

Studio



http://www.rstudio.com/
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Step 3: Get CM SAF R TOOLBOX

1. Go to http://www.cmsaf.eu/EN/
Products/ Tools/R/R node.html
to download the
CM SAF R Toolbox

2. Download and unzip the file
CMSAF-R-TOOLBOX.zip

WA


http://www.cmsaf.eu/EN/Products/Tools/R/R_node.html
http://www.cmsaf.eu/EN/Products/Tools/R/R_node.html
http://www.cmsaf.eu/EN/Products/Tools/R/R_node.html
http://www.cmsaf.eu/EN/Products/Tools/R/R_node.html
http://www.cmsaf.eu/EN/Products/Tools/R/R_node.html
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Step 3: Get CM SAF R TOOLBOX

B COMSAF - CMSAFRTOOLBOX. X ]

&« C w i emsatau/E? @)
EUMETSAT
c M s AF The Satellite Application Facility on Climate Monitoring
[ overview | Products Data Access Documentation Outreach
R
rroTe— e pagK s 5 CM SAF R TOOLBOX
 Product Moatonmg A R TOOLBOX
mm. o 0310 prapars, anakoe and visualze CM SAF NOICDF data. Foc fhis the CM 8
z s (518 requts only few adaptabuns of He- and path nar
A“m 2 W USQl & QUIdad theeugh all eptiona. The heart of the
: _ The '© cmaaf B-packaae containg a calachon of more than 50 functions for analysis and mandpulation of CN
 Kntwn Progact Onrpto rmates dat & R-5cripts. which help snemenenced R-usars 1 apply esily e nctisns of the omsaf R-pack

You can download the CM SAF R
TOOLBOX by clicking on the blue link
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Step 3: Get CM SAF R TOOLBOX

v - 1 v - - b (2] C
- & > s
1. « SYSTEM (C:) » Benutzer » stkothe » Desktop » Tutorial » v|6,|

' = Tutorial durchsuchen 0 ‘

F.n—-—‘_:_-
'I Organisieren v In Bibliothek aufnehmen v Freigeben far v Neuer Ordner =~ Al @

’ Name Anderungsdatum  Typ GroBe

»~

57 Favoriten
Bl Desktop | CD) CMSAF-R-TOOLBOX.zip 15.02.2018 10:37 WinZip-Datei 2.349 KB |
& Downloads
*~1 Zuletzt besucht

|

| 4 Bibliotheken

&) Bilder |
|

[j Dokumente I
J’ Musik
B videos

1% Computer |
ass SYSTEM (C)
= Nata N
1 Element
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Step 4: Install R-packages
1. Open the script

Install.Package4Toolbox.R
2. No editing is needed e
3. Start the script by clicking on | zases
L CMSAF-R-T]

the Source button L README 1.

4. The script checks if all needed
R-packages are installed,
otherwise it will download and
install them

5. Your CM SAF R TOOLBOX is
now ready to start
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Step 4: Install R-packages

) Rstudio | &5 Y

File Edit Code View Plots Session Build Debug Profile Tools Help L\’
Q) ~ 2~ 2ol v Addins ~ R] Project (None) ~
Console (=) Environment ~ History = [
< . Import Dataset ~ 4 List = ]
R version 3.4.2 (2017-09-28) -- "short Summer" == £
copyright (C) 2017 The R Foundation for Statistical Computing D Global Environment ~
Platform: x86_64-w64-mingw32/x64 (64-bit)
R is free software and comes with ABSOLUTELY NO WARRANTY. .
You are welcome to redistribute it under certain conditions.
Type "license()' or "licence()’ for distribution details.
R is a collaborative project with many contributors.
Type 'contributors()’ for more information and
‘citation()” on how to cite R or R packages in publications.
Type 'demo()’ for some demos, 'help()" for on-line help, or
‘help.start()’' for an HTML browser interface to help.
Type 'q()" to quit R.
> |
Files Plots Packages Help Viewer = ]
Ol instal () update =
Name Description Version
User Library .
[[] abind Combine Multidimensional Arrays 14-5
[] agridat Agricultural Datasets 112
[ am Data Analysis Using Regression and 139-3
Multilevel/Hierarchical Models
[[] assertthat Easy Pre and Post Assertions 0.2
[[] backports Reimplementations of Functions Introduced 111
Since R-3.0.0
| basebdenc Tools for base64 encoding 01-3
] BH Boost C++ Header Files 1.650-1
[[] bindr Parametrized Active Bindings 01
[[] bindrepp An 'Repp’ Interface to Active Bindings 0.2
[7] bitops Bitwise Operations 1.0-6
:| blme Bayesian Linear Mixed-Effects Models 1.0-4 -

10
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CM SAF R TOOLBOX scripts

= The CM SAF R TOOLBOX consists of several prepared R-scripts
=» The scripts require no R or scripting experience
=» After starting a script the user is guided through all options

o
|
R

11
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Step 5: Start a script

1. Inthe R-scripts folder there are
prepared scripts for data data
preparation, analysis and
visualzation tout
2. Open a script with Rstudio and outpu
start with Source
figures

R-packages

CMSAF-R-TOOLOBOX

% 12
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Data preparation

= CM SAF data records can be ordered free of charge via wui.cmsaf.eu
=» Data are provided via ftp as tarball
= Use the Prep.Data.R script to:

=» Extract

= Unzip

=» Select time range

=> Select region

= Merge single files into one

13
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Data preparation

) Rstudio | &5 Y

File Edit Code View Plots Session Build Debug Profile Tools Help

CARIE- S 2ol v Addins - b R Project (None) ~
Console < | Environment History =0
< . Import Dataset ~ 4 List = ]
R version 3.4.2 (2017-09-28) -- "short summer” =gy ¥
Copyright (C) 2017 The R Foundation for Statistical Computing % Global Environment ~

Platform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()' or "licence()’ for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()’ for more information and
‘citation()” on how to cite R or R packages in publications.

Type 'demo()’ for some demos, 'help()" for on-line help, or
‘help.start()’' for an HTML browser interface to help.
Type 'q()" to quit R.

” Files Plots Packages Help Viewer - ]
Ol instal () update =
Name Description Version
User Library .
[[] abind Combine Multidimensional Arrays 14-5
[] agridat Agricultural Datasets 112
[ am Data Analysis Using Regression and 139-3
Multilevel/Hierarchical Models
[[] assertthat Easy Pre and Post Assertions 0.2
[[] backports Reimplementations of Functions Introduced 111
Since R-3.0.0
| basebdenc Tools for base64 encoding 01-3
] BH Boost C++ Header Files 1.650-1
[[] bindr Parametrized Active Bindings 01
[[] bindrepp An 'Repp’ Interface to Active Bindings 0.2
[7] bitops Bitwise Operations 1.0-6
[7] blme Bayesian Linear Mixed-Effects Models 1.0-4 -

14
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Data analysis

= The Apply.Function.R script serves as simple-to-apply interface
to functions of the cmsaf R-package

= cmsaf R-package

= The cmsaf R-package is a collection of functions for basic
analysis and manipulation of CM SAF NetCDF data

=> |t contains more than 50 operators

15
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Data analysis: temporal mean

) Rstudio | &5 Y

File Edit Code View Plots Session Build Debug Profile Tools Help

-l ga v Addins - % Rl Project: (None) ~
Console < | Environment History =0
< . Import Dataset ~ 4 List = ]
R version 3.4.2 (2017-09-28) -- "short summer” =gy ¥
Copyright (C) 2017 The R Foundation for Statistical Computing % Global Environment ~

Platform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()' or "licence()’ for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()’ for more information and
‘citation()” on how to cite R or R packages in publications.

Type 'demo()’ for some demos, 'help()" for on-line help, or
‘help.start()’' for an HTML browser interface to help.
Type 'q()" to quit R.

” Files Plots Packages Help Viewer - ]
Ol instal () update =
Name Description Version
User Library .
[[] abind Combine Multidimensional Arrays 14-5
[] agridat Agricultural Datasets 112
[ am Data Analysis Using Regression and 139-3
Multilevel/Hierarchical Models
[[] assertthat Easy Pre and Post Assertions 0.2
[[] backports Reimplementations of Functions Introduced 111
Since R-3.0.0
| basebdenc Tools for base64 encoding 01-3
] BH Boost C++ Header Files 1.650-1
[[] bindr Parametrized Active Bindings 01
[[] bindrepp An 'Repp’ Interface to Active Bindings 0.2
[7] bitops Bitwise Operations 1.0-6
[7] blme Bayesian Linear Mixed-Effects Models 1.0-4 -

16
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Data analysis: field mean

) Rstudio | &5 Y

File Edit Code View Plots Session Build Debug Profile Tools Help

CARIE- S 2 v Addins - R] Project: (None) ~
Console (=) Environment ~ History = [
< . Import Dataset ~ 4 List = ]
R version 3.4.2 (2017-09-28) -- "short summer” =gy ¥
Copyright (C) 2017 The R Foundation for Statistical Computing % Global Environment ~

Platform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()' or "licence()’ for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()’ for more information and
‘citation()” on how to cite R or R packages in publications.

Type 'demo()’ for some demos, 'help()" for on-line help, or
‘help.start()’' for an HTML browser interface to help.
Type 'q()" to quit R.

” Files Plots Packages Help Viewer - ]
Ol instal () update =
Name Description Version
User Library .
[[] abind Combine Multidimensional Arrays 14-5
[] agridat Agricultural Datasets 112
[ am Data Analysis Using Regression and 139-3
Multilevel/Hierarchical Models
[[] assertthat Easy Pre and Post Assertions 0.2
[[] backports Reimplementations of Functions Introduced 111
Since R-3.0.0
| basebdenc Tools for base64 encoding 01-3
] BH Boost C++ Header Files 1.650-1
[[] bindr Parametrized Active Bindings 01
[[] bindrepp An 'Repp’ Interface to Active Bindings 0.2
[7] bitops Bitwise Operations 1.0-6
[7] blme Bayesian Linear Mixed-Effects Models 1.0-4 -

17
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Data visualization

= The CMSAF _Visualizer.R script is a GUI-based tool for interactive plotting

CM SAF R TOOLBOX

" CMSAF

Visualizer Options:

% 18
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Data visualization

File Edit Code View Plots Session Build Debug Profile Tools Help

CARIE- S 2ol v Addins - b R Project (None) ~
Console < | Environment History =0
< . Import Dataset ~ 4 List = ]
R version 3.4.2 (2017-09-28) -- "short summer” =gy ¥
Copyright (C) 2017 The R Foundation for Statistical Computing % Global Environment ~

Platform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type "license()' or "licence()’ for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()’ for more information and
‘citation()” on how to cite R or R packages in publications.

Type 'demo()’ for some demos, 'help()" for on-line help, or
‘help.start()’' for an HTML browser interface to help.
Type 'q()" to quit R.

” I Files Plots Packages Help Viewer - ]
Ol instal () update =
Name Description Version
User Library .
[[] abind Combine Multidimensional Arrays 14-5
[] agridat Agricultural Datasets 112
[ am Data Analysis Using Regression and 139-3
Multilevel/Hierarchical Models
[[] assertthat Easy Pre and Post Assertions 0.2
[[] backports Reimplementations of Functions Introduced 111
Since R-3.0.0
| basebdenc Tools for base64 encoding 01-3
] BH Boost C++ Header Files 1.650-1
[[] bindr Parametrized Active Bindings 01
[[] bindrepp An 'Repp’ Interface to Active Bindings 0.2
[7] bitops Bitwise Operations 1.0-6
[7] blme Bayesian Linear Mixed-Effects Models 1.0-4 -

19
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Data visualization

=» Other scripts for the visualization of
CM SAF data are for instance:

= Plot.Region.R for plotting 2d arrays

> Analyse.TimeSeries.R to plot
statistical figures of 1d time series

= The scripts offer several possibilities of
adaptations

cfc (percent] ), monthly means CM SAF CLAAS201101

nnnnnnnnnnnnnn

20
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Data visualization

=» Other scripts for the visualization of
CM SAF data are for instance:

= Plot.Region.R for plotting 2d arrays

> Analyse.TimeSeries.R to plot
statistical figures of 1d time series

= The scripts offer several possibilities of
adaptations
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Manuals and further information

.
. ¥ Tutorial » CMSAF-R-TOOLBOX » - CMSAF-R-TOCLBOX durchsuchen P

Organisieren = i Offnen In Bibliothek aufnehmen = Freigeben fir = Meuer Ordner
'r Favoriten Mame Anderungsdatum Typ

data 15.02.2018 11:27 Dateiordner

- Bibliotheken | figures 15.04.201512:05 Dateiordner

| Bilder output 15.02.2018 1217 Dateiordner

@ Dokumente J R-packages 15.02.2018 10:57 Dateiordner

)
I Musik | | Rescripts 15.02.2018 11:28 Dateiordner
i Videos @ CMSAF_Flyer_R-TOOLBOX pdf 05.01.2018 14:54 Adobe Acrobat D...
m cmsaf-manual pdf 08.02.2018 08:45 Adobe Acrobat D,
1% Computer m CMSAF-R-TOOLBQX_Flyer pdf 05.01.2018 14:49 Adobe Acrobat D...
@ CMSAF-R-TOOLBOX_Manual.pdf 05.01.2018 14:48 Adobe Acrobat D...
‘h Netzwerk || README_1.9.txt 12.02.2018 16:45 Textdokument

R-scripts  Anderungsdaturn: 15.02.2013 1128
Dateiordner

Tutorial

o - 1217
é m s L
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Have fun!
the CM SAF
R TOOLBOX
== Contact:
E Steffen.Kothe@dwd.de
= contact.cmsaf@dwd.de R

www.cmsaf.eu/tools
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