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Climate affects our every day life in various ways:
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o patchy spatial coverage

e almost all measurement
only over land
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The COMET Program / NOAA.
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« 36000 km altitude Satellites (MetOp, NOAA, ...)

« Approx. 850 km altitude

Geostationary Satellite Coverage with Meteosat
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From which type of satellite are the images derived?

Geostationary satellite Geostationary satellite

Polar orbiting satelite Polar orbiting satelite
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MFG /MSG (NOAA / METOP / DMSP /Aqua / Terra)
( / )
( TOA Top-of-Atmosphere TOA Top-of-Atmosphere
SEVIRI / GERB[ Radiation CERES |— Radiation
full disk Solar & Thermal arctic Solar & Thermal
2004-2011 2004-2011
CM SAF ’
Clouds Clouds
Data MAGICSOL Cloudalbedo CLA RA_A]‘ Macro- / Microphysics
MVIRI AVHRR
full disk Surface Radiation Global
ull dis Solar incoming & reflected Surface Radiation
1983 - 2005 Coverage \ Solar incoming & reflected
< SNS 1982 - 2009 Therma:jl outgoingd& netto
. Radiation Budget
Operatlonal MVIRI Surface Radiation
Products Full disk Solar netto
1983 - 2005
Clouds
CLAAS Macro- / Microphysics
SEVIRI Surface Radiation
full disk Solar incoming, reflected, netto
2004-20011 Thermal OUt%OIéTJ%’ fctj'J?—\C/\;E\-czjvelIing, netto HOAPS
\ FTH SSM/1 Watervap;lour and
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Free tropospheric
MVIRI & SEVIRI— hun‘Fljiditpy ice free ocean
1983-2009 .
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TOA Top-of-Atmosphere
CERES |— Radiation
200 arctic Solar & Thermal
2004-2011
L 250
8 - 200 _ Clouds
Py CLARA Al Macro- / Microphysics
E i AVHRR
L Global
Surface Radiation
100 Coverage Solar incoming & reflected
1982 - 2009 Thermal outgoing & netto
5 Radiation Budget
0 HOAPS
156 o 85 5 i) it 1 SSM/1 | Watervapour and
longitude, deg E GIOba”y over EI’IEr'gyﬂuxeS
ice free ocean
1987 - 2006
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Dataset of solar and thermal radiation at top of atmosphere

Reflected Solar Radiation at Top-of-Atmosphere
monthly mean June 2010

Wm-2 TOA Top-of-Atmosphere
CERES |— Radiation h
200 arctic Solar & Thermal
2004-2011
L 250
8 - 200 _ Clouds
Py CLARA Al Macro- / Microphysics
E i AVHRR
L Global
Surface Radiation
100 Coverage Solar incoming & reflected
1982 - 2009 Thermal outgoing & netto
5 Radiation Budget
0 HOAPS
156 o 85 5 i) it 1 SSM/1 | Watervapour and
longitude, deg E GIOba”y over EI’IEr'gyﬂuxeS
ice free ocean
1987 - 2006
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0.4 arctic Solar & Thermal
0.3 2004-2011
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_ Clouds
CLARA Al Macro- / Microphysics
AVHRR
Global
320 Coverage Surface Radiation
o Solar i ing & reflected
1982 - 2009 | Thermal outgaing & netto
2 A Radiation Budget
= DZ HOAPS
£ i SSM/I | Watervapour and
g 160 Globally over Energyfluxes
E 8l ..o ice free ocean
=48 1987 - 2006
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Global data sets of cloud coverage and solar irradiation

Mean cloud fraction (1989-2009)

§
o
3 TOA Top-of-Atmosphere
3 CERES [— Radiation
_.3 arctic Solar & Thermal
3 2004-2011
Clouds
CLARA_A]‘ Macro- / Microphysics
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Precipitation JAN [mm/d]
TOA Top-of-Atmosphere
CERES [ Radiation
arctic Solar & Thermal
: 2004-2011
...l ..f
'E}-':/ y l il
o _ Clouds
CLARA Al Macro- / Microphysics
AVHRR
Global
Surface Radiation
Coverage Solar incoming & reflected
1982 - 2009 Thermal outgoing & netto
Radiation Budget
HOAPS
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Globally over Energyfluxes
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Choice of variables from the HOAPS dataset

HOAPS-3: Evaporation JAN [mm/d] HOAPS-3: Precipitation JAN [mm/d]

g Lo . ~ P a5 :’ \ 4 3' "
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; S o TOA Top-of-Atmosphere
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Surface Radiation

o 1t 2 3 4 5 6 7 8 9 10
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Products and Datasets

Deutscher Wetterdienst %
Wetter und Klima aus einer Hand " ‘

Geostationary Satellite
(MFG /MSG)

Top-of-Atmosphere

Radiation
Solar & Thermal
Time range: 2004 - now
MSG full disk

Clouds

Macrophysics
Microphysics

Time range: 2005 - now
MSG full disk;

Surface Radiation
Solar incoming & reflected
Thermal outgoing & netto

Radiation Budget

Time range: 2005 - now
MSG full disk

Polar Orbiting Satellites
(NOAA / METOP / DMSP /

Aqua / Terra)

Top-of-Atmosphere

Radiation
Solar & Thermal
Time range: 2004 - now
Arctic

Clouds

Macrophysics
Microphysics

Time range: 2004 - now
Arctic, Europe, N-Africa

Surface Radiation
Solar incoming & reflected
Thermal outgoing & netto

Radiation Budget

Time range: 2005 - now
N-Atlantic & Europe (AVHRR)

Watervapour
and temperature
Profiles

Time range: 2004 - now
Coverage: Global

CM SAF
Data

Operational
Products

Climate
Datasets
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CM SAF CM SAF Operational %
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Top-of-Atmosphere Radiation

ToA reflected solar radiation Mean 2008 - 2011 [Wm-2]

» Top-of-the atmosphere
radiation parameter:

« Incoming and reflected solar
o Emitted longwave

130

120

— 110

— 100

« available since 2004

o Coverage: Europe & Arctic

e Daily and monthly means

e spatial resolution: 45 x 45 km?2

latitude, deg N

90

longitude, deg E
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Clouds

Cloud Fraction (%), CM SAF, July 2010

« cloud fraction - 100
« optical depth 8 90
 phase ) A B
« top height/pressure/ i A —radl
temperature f{va g 1 B
. water path go i
- available since 2005 . L el /N || o
« Coverage: Meteosat full disk Tl - > N2l
& Arctic . A 3} ' - 10
« Daily and monthly means B, < NS Do
« spatial resolution 15 x 15 km B . " N N

longitude (deg E)
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Surface Radiation

Surface incoming solar radiation Mean 2008 - 2011 [Wm-2]

e Surface radiation parameter: @
e Solar incoming and reflected
e Outgoing and downwelling
longwave
e Radiation budget

220

55

200

50

— 180

— 160

latitude, deg N

45

« available since 2007

o Coverage: Meteosat full disk

e Daily and monthly means, in
addition weekly means for
surface albedo

« spatial resolution: 15 x 15 km?2

140

40

120

25

longitude, deg E
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Water Vapor

Total Water Vapor (mm), CM SAF, July 2010

oY oo
e P e
oo =i’ -
(

70

 water vapor, temperature,
relative humidity on 5
vertical levels

60

« Temperature, specific V
humidity at 6 pressure levels : [
« integrated water vapor r

40

« available since 2004 | , |
« Coverage: global Y oechretingh) » ®
e Daily and monthly means

« spatial resolution: 90 x 90 km?2

30

- 10
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e Tools to work with CM SAF data and are provided at

- All software (cdo, R) freely available

- Example scripts and example data provided

- Moodle course page: Topic 2 and ,Software tools" forum
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< CMSAF Summary

6

« Requirements to climate data:
- Well calibrated, homogeneous long time series

|
Point of measurement

LT \ o P
Quality contréd o

Representative

Time
Homogeneous

long time series Calibrated
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« Requirements to climate data:
- Well calibrated, homogeneous long time series

X Point of measurement : T D usu——
L] LT \ | T
s ey ﬁ& L7 et

Quality controled

Value

Time
Homogeneous Representative

long time series Calibrated

« Satellite data extend surface observations into new regions
with less in-situ measurements
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« Requirements to climate data:
- Well calibrated, homogeneous long time series

|
X Point of measurement iy —
YTy LT \ | e T
A A - T
Quality contrc;léd o

Representative

Value

Time
Homogeneous

long time series

« Satellite data extend surface observations into new regions

Calibrated

with less in-situ measurements

VVVVVVVVVV

» Satellite based climate data add value to databasis of the
Earth's climate system
- Enhanced knowledge of the climate system

- Monitor possible trends and changes
- Development / improvement of climate modells
66
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CM SAF provides:

Operational Products

e generated on a monthly
basis

e First-order satellite
calibration

e Algorithm and input data
not homogeneous over
time

e Resulting time series not
applicable
for all climate monitoring
purposes, e.g. trend
estimation

available at:

wui.cmsaf.eu

01 October 2013 CM SAF Online Event 2013- The satellite application facility on climate monitoring - An Overview - 67



Deutscher Wetterdienst
Wetter und Klima aus einer Hand

Summary

6

Operational Products

e generated on a monthly
basis

e First-order satellite
calibration

e Algorithm and input data
not homogeneous over
time

e Resulting time series not
applicable
for all climate monitoring
purposes, e.g. trend
estimation

CM SAF provides:

—
<

—
—

Cloud parameters

Radiation parameters

Watervapor and Energyfluxes <

Watervapor- and

' Temperature-Profiles

available at:

wui.cmsaf.eu
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CM SAF provides:

Operational Products

e generated on a monthly

basis > Cloud parameters -
e First-order satellite
calibration =P  Radiation parameters D o

e Algorithm and input data
not homogeneous over
time Watervapor and Energyfluxes <

e Resulting time series not

applicable Watervapor- and
for all climate monitoring | ===gp .
purposes, e.g. trend Temperature-Profiles

estimation

available at:

wui.cmsaf.eu

e Training and tools to work with the data: www.cmsaf.eu

e Specific user support: contact.cmsaf@dwd.de
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Thank you!  Enjoy the Workshop!
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