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The EUMETSAT SAF Network
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Satellite-based Climate Data Records
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CM SAF Climate Data Records

= Fundamental Climate Data Records (FCDR) are Re-calibrated and inter- calibrated long-
term data records of satellite radiance information. The need for recalibration results from the
changes in the sensitivity of a satellite sensor during its operational orbit time. The need for
inter-calibration results from technological advancements made in satellites and remote
sensing sensitivity.

= Thematic Climate Data Records (TCDR) are geophysical variables derived from the FCDRs.
An algorithm is applied to the FCDR to estimate the geophysical variable from the satellite
observation. The production of a TCDR requires a lot of time and computational resources,
and it is usually updated every few years.

= Interim Climate Data Records (ICDR) are regularly updated TCDRs available in short-time
latency with an algorithm and processing system as consistent as possible to the generation of
the corresponding TCDR.

Satellite Application Facility on Climate Monitoring
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CM SAF Portfolio

= Parameters describing the Global Energy and Water Cycle
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FCDR SSMIS, SSM/l and SMMR
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Variables

= Brightness temperature
Resolution

= Spatial: native SSM/I

= Temporal: native SSM/I
Coverage

= Spatial: global

= Temporal: 1978 to 2013
Satellites

= DMSP SSM/I and SSMIS

= Nimbus-7 SMMR

-
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DOI:10.5676/EUM_SAF_CM/FCDR_MWI/V003
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TCDR HOAPS

=» Variables CM SAF HOAPS Evaporation

Mean July 2008

= Total column water vapour

= Wind, humidity (close to surface)

= Precipitation, evaporation

= Latent heat flux, fresh water flux
= Resolution

= Spatial: 0.5° x 0.5°

= Temporal: 6-hourly composites, monthly means
- Coverage

> Spatial: global ice-free ocean Evaﬁoratior{[n{n&a]
= Temporal: 1987 to 2014 O S
= Satellites DOI:10.5676/EUM_SAF_CM/HOAPS/V002
= DMSP SSM/I and SSMIS, Nimbus-7 SMMR from
CM SAF FCDR
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TC D R C LA RA-A2 CM SAF CLARA Surface Downwelling Longwave Flux

Mean july 2008

= Variables
=» Cloud properties
= Surface albedo
= Radiation
= Resolution 0 -
=» Spatial: 0.25°%0.25° o \S .
= Temporal: daily-, pentad-, monthly mean AN S ST SRR S ] T T ey
= Coverage
=> Spatial: global : e & e n
= Temporal: 1982 to 2015 pn R ——
DOI:10.5676/EUM_SAF_CM/CLARA_AVHRR/V002
= Satellites T -

> NOAA, Metop (AVHRR)

Surface Downwelling Longwave Flux [W/m~2]
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TCDR CLAAS-2

= Variables
=» Cloud properties
=» Liquid and ice water path
= Resolution
= Spatial: native, 0.05°x0.05° (0.25°%0.25°)

= Temporal: 15 min, hourly-, daily-, monthly means,
mean monthly diurnal cycle

= Coverage
= Spatial: Meteosat disk
= Temporal: 2004 to 2015
= Satellites

CM SAF CLAAS Cloud Optical Thickness
Mean July 2008

Cloud Optical Thickness [1]
Ao L >

0 2 4 6 § 10 12 14 16 18 20
Data Min = 0, Max = 100, Mean= 7

DOI:10.5676/EUM_SAF_CM/CLAAS/V002

= Meteosat Second Generation (SEVIRI)

Satellite Application Facility on Climate Monitoring
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ICDR SEVIRI Clouds

based on CLAAS-2 methods

= Variables
= Cloud fraction
= Cloud top parameters
= Resolution
= Spatial: native, 0.05°x0.05° (0.25°x0.25°)
= Temporal: daily-, monthly means
= Coverage
=» Spatial: Meteosat disk
= Temporal: since January 2018

9 Sate"ites A1 Cloud Optical Thickness [1] >
, I
= Meteosat Second Generation (SEVIRI) W28 8 RS AF M 38 W98

Data Min = 0, Max = 100, Maan= 7
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TCDR SUMET

=» Variables

=» Land surface temperature basing on physical
model (LTP)

=» Land surface temperature basing on statistical
model (LTS)
= Resolution
=» Spatial: 0.05° x 0.05°
=» Temporal: hourly instantaneous,
monthly mean diurnal cycle
= Coverage
=» Spatial: Meteosat disk
= Temporal: 1991 to 2015

= Satellites

CM SAF SUMET Land Surface Temperature
Monthly Mean June 1951 00:00

____________________________________

Land Surface Temperature (PMW) [K]

260 270 280 290 300 310
Data Min = 259, Max = 309, Mean = 292

DOI:10.5676/EUM_SAF_CM/LST_METEOSAT/V001

= Meteosat (MVIRI / SEVIRI)
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TCDR COMET

= Variables
=» Fractional cloud cover (CFC)

= Resolution
=> Spatial: 0.05° x 0.05°
=» Temporal: hourly instantaneous,
daily and monthly means,
monthly mean diurnal cycle
- Coverage
=» Spatial: Meteosat disk
=» Temporal: 1991 to 2015

> Satellites
= Meteosat (MVIRI / SEVIRI)

CM SAF COMET Cloud Fractional Cover

Cloud Fractional Cover [%]

<, T, >
0 20 40 60 80 100
Data Min = 0, Max = 95, Mean = 48

DOI:10.5676/EUM_SAF_CM/CFC_METEOSAT/V001
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TCDR AOD

= Variables
=>» Aerosol Optical Depth (AOD)

= Resolution

=» Spatial: native

=» Temporal: daily and monthly means
- Coverage

=» Spatial: Meteosat disk

=>» Temporal: 02/2004 to 12/2012

> Satellites
- Meteosat Second Generation (SEVIRI)

CM SAF aerosol optical depth at 550nm
Mean 2012

S gy
aerosol optical depth at 550nm ()

0.0 0.3 0.6 0.9 1.2 1.5
Data Min = 0,0, Max = 1,5, Mean= 0,2

DOI:10.5676/EUM_SAF_CM/MSG_AOD/V001

m
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TCDR TOA Radiation

=» Variables
= TOA reflected solar (TRS)
= TOA emitted thermal (TET)

= Resolution
=> Spatial: 0.05° x 0.05°
=» Temporal: daily and monthly means,
monthly means of hourly means
- Coverage
=» Spatial: Meteosat disk
=» Temporal: 2004 to 2015

> Satellites
> Meteosat Second Generation (GERB / SEVIRI)

CM SAF TOA Outgoing Longwave Radiation
Monthly Mean June 2014

<4 >

150 180 210 240 270 300 330
Diata Min = 155, Max = 330, Mean = 249

DOI:10.5676/EUM_SAF_CM/CFC_METEOSAT/V001

e
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TCDR SARAH-2.1

=» Variables

=» Surface Incoming Shortwave Radiation (SIS)

=» Surface Incoming Direct Radiation (SID)
=» Direct Normalized Irradiance (DNI)

=> Effective Cloud Albedo (CAL)

=» Spectral resolved irradiance (SRI)

=» Sunshine duration (SDU)

= Resolution
=» Spatial: 0.05° x 0.05°
=» Temporal: 30 min, daily-, monthly means

- Coverage
=» Spatial: Meteosat disk
=» Temporal: 1983 to 2017
= Satellites

= Meteosat 2 to 10 (MVIRI / SEVIRI)

SARAH-2 Sunshine Duration
Mean annual sum 1983-2015

............

________________________________

-----

g L e b e
S et

Sunshine duration [h]

i I L | | |
500 1200 1900 2600 3300 4000
Data Min = 586, Max = 3953, Mean = 2564

DOI:10.5676/EUM_SAF_CM/SARAH/\VV002_01
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ICDR SEVIRI Radiation

based on SARAH-2 methods

=>» Variables
=» Surface Incoming Shortwave Radiation (SIS)
=» Surface Incoming Direct Radiation (SID)
=» Direct Normalized Irradiance (DNI)
=» Sunshine Duration (SDU)

= Resolution
=» Spatial: 0.05° x 0.05°
= Temporal: 30 min, daily-, monthly means

- Coverage
=» Spatial: Meteosat disk
= Temporal: since January 2018

= Satellites Global radiation [W/m~2]
L., . ¢ TS
Emﬂ 150 180 210 240 270 300

> Meteosat (SEVIRI)

Data Min = 69, Max = 202, Mean = 205

ﬁ Satellite Application Facility on Climate Monitoring
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Fundamental Climate Data Record (FCDR)
SMMR, SSM/I, SSMIS Microwave Radiances 1978 — 2015 global
Climate Data Record (CDR)

EMIE\TEMSAF Available CM SAF CDRs Deutscher Wetterdienst %
N

Cloud parameters (frac., height, opt. dep., phase, eff.

SEVIRI rad., LWP, IWP), AOD 2004 — 2015 -
(-
GERB/SEVIRI Top of atmosphere radiative fluxes 2004 - 2015 fe)
(@)
TOA, surface radiation & Cloud frac. 1983 — 2015 &’
MVIRI/SEVIRI Land Surface Temperature 1991 - 2015
Free tropospheric humidity 1983 - 2009
AVHRR GAC Cloud parameters, surface radiation parameters, incl. 1982 — 2015
albedo _
. . (4]
SSM/I, SSMIS, SMMR I-_IOAPS 4 (precip, evap, hum., wind, ...) 1987 — 2014 P!
(ice-free ocean) O
ATOVS Water vapour and temperature profiles 1999 — 2012 O
MSU, AMSU, SSM/T2, MHS Upper troposphere humidity 1992 — 2015

Satellite Application Facility on Climate Monitoring
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Fundamental Climate Data Record (FCDR)
SMMR, SSM/I, SSMIS Microwave Radiances 1978 — 2020 global
Climate Data Record (CDR)

p—— Committed CM SAF CDRs %
N

Cloud parameters (frac., height, opt. dep., phase,

SEVIRI eff. Rad., LWP, IWP) 2004 — 2020 g
TOA, surface radiation & Cloud frac. o)
MVIRI/SEVIRI land surface temp, evapo. 1983 — 2020 )
Free tropospheric humidity i
Microwave imagers+sounders, georing Global precipitation 2002 - 2019
AVHRR GAC _Cloud parameters, surface radiation parameters, 1978 — 2020
incl. albedo
SSM/I, SSMIS, TMI, GMI, AMSR-2 HOAPS 5 (precip, evap, hum., wind, ..) 1987 — 2020 ®©
Ice-free ocean _8
HIRS Cirrus cloud fraction, cloud top pressure 1980 — 2016 O

MSU, AMSU, SSM/T2, MHS Upper troposphere humidity 1993 — 2020

Satellite Application Facility on Climate Monitoring
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Quality assurance

=>» Rigorous review cycle is applied before publishing CDRs

= DOl is assigned

= CDR comes with comprehensive documentation and publications
= CDR with uncertainty estimates

=» Participation in international assessments and retrieval evaluations

Satellite Application Facility on Climate Monitoring
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Participation In international assessments ?f %*4‘4

= GEWEX Water Vapor Assessment (G-VAP)

Information, also data, at:
http://gewex-vap.org/

=» International Precipitation Working Group (IPWG)

Information, also on data, at:
http://www.isac.cnr.it/~ipwaq/

=» International Clouds Working Group (ICWG)

More information at:
http://www.icare.univ-lille1.fr/crew/index.php/\Welcome

TCWYV, difference to ensemble mean of G-VAP data archive
Source: Schréder et al. (2018), ESSD

Bas vs ensamble mesn (kg m7)
)
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CM SAF Users

Others State authorities
0% 9%

Research Privat
institutes ccglr\;?)aenies
529

2 11%

Meteorological
Services
28%

4.000 B8
#CDOP- wI®E o
3500 ¢ 1 — il
= CDOP- 52
i - - -

2
3806 registered User 8 S
in December 2019 &=

= N i o
] o )] o
o <] o 1S]
o =1 o o

Number of registered users

Countries with no CM SAF users [ Countries with 11010 users [ Countries with 11 to 100 users
. Countries with more than 100 users M New countries added in 2019

‘Status: Dec 2019, @ CH SAF
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Data Access

= Web User Interface
= Easy selection and online ordering
=>» Possibility of regular data delivery
= Postprocessing

=» Spatial, temporal selection

= Data format (NetCDF)
= Download via https or sftp
=> All data free of charge

= User Help Desk

CM SAF

Home Sismap Giossary Imprmt

* Product search

g
8
3
)

[EL

User Help Desk

il

Feedback / =
User Problem Report =

& EUMETSAT
B swm
B cmsar M
O —E @

CM SAF - Product navigator Click hare to fog on,

Login
Here you may find and arder the products genserated by the Climate Monitoring SAF.This products are avallable to anyone and -
frea af charge, but to get access to the ordering a user registration is mandatory. Ordered products will be distributed via
temparary FTP access or Email attachment {small data amoun! s only). Your order cart | empty.
CM SAF producta are categorised Into several groups and types. On one hand there in the group of routinely and near-reattime To order cart W
produced data sets in support to climate monitoring {so called "OPERATIONAL PRODUCTS );on the othar hand CM SAF offers
retroactively produced dats sets based on carefully intersensor calibrated radiances {"CLIMATE DATA SETS). Example products

SEARCH ACCORDING TO PRODUCT GROUPSITYPES

https://wui.cmsaf.eu

2R
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Data Access

= EUMETCast

= The following CM SAF products are
disseminated via EUMETCast:

= Monthly mean fractional cloud cover

=» Daily and monthly mean surface incoming
shortwave radiation

=» Daily and monthly sum sunshine duration
= Product format is NetCDF
= EUMETCast Africa:

= Channel: E1B-SAF-4

https://eoportal.eumetsat.int

Satellite Application Facility on Climate Monitoring
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CM SAF R Toolbox
= CM SAF provides CM SAF R Toolbox for free

= No R or scripting experiences needed e et Proviw of ualabl sptl coveage

Th e c M SA F Please select alongitude range.
R TOOLBOX

Please select a latitude range.

Prepare . o o -
Select output format

NetCDF4 >
Analyze
Y| Delete the extracted files after the output
t e has be ated? (Recommended)

R TOOLBOX —

www.cmsaf.eu/R_toolbox

% Satellite Application Facility on Climate Monitoring
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Training

= Training workshops in cooperation with EUMETSAT
= Practical exercises with CM SAF data
= To learn more about EUMETSAT training workshops see:

https://training.eumetsat.int

Satellite Application Facility on Climate Monitoring
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Summary

= Products and services in connection with global energy and water cycle

Thoroughly quality assurance and control mechanisms

= Extensive exchange and support with / of users
= Free and uncomplicated data access
= Peer-reviewed publications using CM SAF data are available here:

=» https://www.cmsaf.eu/SiteGlobals/Forms/Suche/EN/JournalSearch Form.html?nn=1885934

Contact data:
www.cmsaf.eu
Contact.cmsaf@dwd.de
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