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About me ...

Head of Swiss GCOS Office, Federal Office of Meteorology and
Climatology MeteoSwiss (since 2006):

*  Member Swiss UNFCCC delegation

* Member Swiss ESA delegation (Programme Board Earth

Observation)

*  Member Swiss Federal Commission on Space Affairs
PhD thesis: Ground- and satellite-based multi-view determination of
3D cloud geometry, Prof. A. Gruen, Institute of Photogrammetry and
Remote Sensing, ETHZ, 2003
Visiting Advisor, MISR Science Team, NASA-JPL, 2004
Visiting Scientist, EUMETSAT, 2004, 2005
Postdoc Research Scientist, ESA, 2005-2006
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Outline

e Global Climate Observing System (GCQOS)
« GCOS & Satellites
« GCOS Switzerland

o Use of satellite-based products within GCOS Switzerland

- Cloud cover
- Glaciers

e (Conclusions and Outlook
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& The Parties shall take full account of the specific needs and
specinl sitsations of the least deveboped countries in their actions with
regard o funding and transfer of technology.

10, The Parties shall, in accordance with Article 10, take ino
comsideration in the implementation of the commitments of the
Convention the situation of Parthes, particulary developing country
Parties, with economies that are vulnerable i the adverse cffects of
the implementation of measures to respond o climate chonge, This
applics nofably to Partics with economics that are highly dependent on
meome gencrited from the production, processing and expon. andiar
consumption of fossil fucls and associnted cncrgy -intensive products
andior the use of fossil fuels for which such Parties have serious
difficultics in switching to altematives,

RESEARCH AND SYSTEMATIC OBSERVATION

I carry ing out their commitments under Article 4,
paragraph | (g), the Parties shall:

(=) Support and further develop, as approprinie,
international and intergovermmental programmes and networks or
organizations aimed at definang, conducting, asscssing and Mnancing
research, datn collection and systematic observation, taking mio
account the need to mitimire duplication of effory;

b Suppori iniemational and iicrgovernmental effarts
to sirengthen sysiematic ohservation and national scicntific and
technical research capacities amd capabilitics, panicularly in

developing couniries. and 10 promoie aceess 1o, and the exchanee of

= GCOS Secretariat at WMO = International Coordination
- Swiss GCOS Office at MeteoSwiss = National Coordination

il il o T W —_.
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Global Climate Observing System

» Second Adequacy Report (2003)
- GCOS Essential Climate Variables (ECVSs)

 GCOS Implementation Plan (2004) _
- GCOS Monitoring Principles (10 +10 satellite) I

SLORL, SRSERYING SYETEM FOR CLIMATE

- Importance of national and regional actions

- Need for a major, sustained, satellite component
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U GCOS & Satellites

Action C10: Earth Observation Satellites:
“... A detailed global climate record for the
future critically depends upon a major

= ON PLAN FOR THE satellite component. ...”

G SYSTEM FOR CLIMATE
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GCOS Implementation Plan
2004
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U GCOS & Satellites

REGUIREMENTS FOR
= — — —_— Frs FOR CLIMATE

Supplemanial cetais 10 e salelite-Dased componanl of tha
Simplemantation Flan The Global Qbsarving Sysiem for Chmals
2 6 af the UNFCCC™

Seplembar 2006
GCOS 107
(WMOTD Be, 1338
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GCOS
“Satellite Supplement”

2006
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U GCOS& Satellites
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U GCOS & Satellites
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U GCOS & Satellites
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—> Decision ,Systematic climate observations
- Decision REDD (Natlonal monitoring systems)

COP15 Copenhagen 2009

10

ESA Summer School 2010 | GS1, 3 August 2010

Dr. Gabriela Seiz



U  GCOS Essential Climate Variables (ECVs)

Domain Essential Climate Variables
Surface: Air temperature, Precipitation, Air pressure, Surface radiation
budget, Wind speed and direction, Water vapour.
Atmospheric Upper-air: Earth radiation budget (including solar irradiance), Upper-air
(over land, sea temperature (including MSU radiances), Wind speed and
and ice) direction, Water vapour, Cloud properties.

Composition: Carbon dioxide, Methane, Ozone, Other long-lived greenhouse
gases’', Aerosol properties.

Surface: Sea-surface temperature, Sea-surface salinity, Sea level, Sea
state, Sea ice, Current, Ocean colour (for biological activity),
Carbon dioxide partial pressure.

Oceanic
Sub-surface: Temperature, Salinity, Current, Nutrients, Carbon, Ocean tracers,
Phytoplankton.
River discharge, Water use, Ground water, Lake levels, Snow cover, Glaciers
Terrestrial and ice caps, Permafrost and seasonally-frozen ground, Albedo, Land cover

(including vegetation type), Fraction of absorbed photosynthetically active
radiation (fAPAR), Leaf area index (LAl), Biomass, Fire disturbance.

ECVs largely dependent upon satellite observations Source: GCOS Implementation Plan 2004,
GCOS Satellite Supplement 2006
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¥  Global products: cloud cover

Cloud Fraction

« MODIS (onboard Aqua)
» Monthly Mean Cloud Fraction product (Daytime), April 2005 (Collection 5)

(M. D. King, S. Platnick et al., 2006 — NASA GSFC)

ESA Summer School 2010 | GS1, 3 August 2010 12
Dr. Gabriela Seiz




¥  Global products: cloud cover
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GCOS Switzerland

« Ratification of Kyoto Protocol by Swiss Parliament in 2003
- National Focal Point for GCOS at Federal Office of
Meteorology and Climatology MeteoSwiss
- since 1 February 2006: Swiss GCOS Office

* Swiss GCOS Office = National GCOS Coordination Q}mg

< _
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 Annual National GCOS Round Table: Federal Offlce
Research Institutions and Universities

- Ensure the continuation of important long-term measurement
series and international data centers as well as foster new
measurement technigues and data series
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GCOS Switzerland

Report “National Climate Observing System Climate Obsering System
(GCOS Switzerland)” (Seiz and Foppa, 2007)

- Inventory of
a) Long-term measurements in Switzerland
0) International Data and Calibration Centers

c) Support of measurements in other countries

 Available in German, French and English

 Regular update of the inventory
online at www.gcos.ch
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National Climate Observing System
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Pracipitation, together with temperature, is a key indicator of
changes in the climate. As Iong time series are avallable for

Long time series and their importance

‘Systematc recerding of procktation In Sk
zarland bogan i 1223 with the oparstizn o,
i, s 70 et sanors squepad

age. Tha toeal numbar

siatin k procHation nct rezordod. o cam-
lmant tha Sudss NECH st the st i
ertant HIME statizre with iy messumman:

ds‘mmqmy reza sharoh, snd by
arourd matmrsd

capt i meuiinous arsas, the fntslesr data
raprizant mparant addnkral precpnation

precipitation iz Sz

310 Forest ecosystem

Forests are not only a natural resource — they als fuffil pro-
tective and recreational functions. A [hangmg dimate affects

Ceshom =2, o s, 2007 Nl Clmae oeserng 2yt (303 utzenana.

Fublcsien

acir

Long time series and their importance

Ths LAF projcr, muslung parmensnt e
ksiing and xpanmertal stss, Impravas e
urdsrstanding of the impasis o i poltion
ani cAmaia change. Tha ystamatc samplng

tha messurmants at thaza snes and the LvsF
plts biodmatclagicl studes ars camod ot
2 thu subalpins sspurimental aforastaiin st
‘an the Sillbarg maurtai naar Cavws. Her.

hava bosn stud

21 Air temperature

Temperature is a key indicator of changes in the dimate. As long
time series of measurements of ground-level temperatur:

Switzerland are available, dating back to the mid-19" century,
long-term trends can be analysed. These analyses provide a sound
Ibasis for investigating the contribution of anthropogenic factors

to global warming.

Measurements In Switzerland
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ATMOS HE RIC OBSERYATIONS .

25 ECVs describing:

- Atmosphere (surface,
upper air, composition)

- Land (hydrosphere,
cryosphere, biosphere)

- legal basis

- measurement
networks

-> long time series and
importance for GCOS

—> international integration

- assessment of
future prospect

- International centers

- Measurements
outside Switzerland
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Role of satellite data within

GCOS Switzerland

within the Swiss GCOS Activities

 Goal: foster use of new measurement
techniques within GCOS Switzerland

e Atmospheric Domain:
Radiation, Clouds

e Terrestrial Domain:
Snow cover, Glaciers, Fire Disturbance,
Vegetation

—> Important: focus on specific issues of
mountainous areas Foppa et al. (2008), Seiz et al. (2009)
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ECV Cloud Properties

Objective:

Comparison of satellite-based cloud cover from MODIS
with other satellite-based products and ground-based
measurements and observations

Products/Data:

Cloud Fraction from MODIS MOD 08 (Terra),
monthly level 3 product, 1°x 1° spatial resolution,
period 2000-present
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Presenter
Presentation Notes
the emissions of ghg and aerosols from fires are important climate forcing factors. 



Swiss cantons have up to present recorded the occurrence of forest fires individually. Now all information on forest fires is being collected in one central data base which is an optimal tool for forest fire management. 

harmonisation of existing data 

MODIS Product detects fires in 1km pixel that are burning at the time of overpass under relatively cloud-free conditions. Detection confidence (high, medium,low).

Absolute and Difference Thresholds for Bands 21,22, 31

– Also uses:

• Difference with background brightness temperatures (21/22/31)

• Standard deviation of surrounding pixel brightness termperature



The Terra MODIS instrument acquires data twice daily (10:30 AM and PM), as does the Aqua MODIS (1:30 PM and AM). These four daily MODIS fire observations serve to advance global monitoring of the fire process and its effects on ecosystems, the atmosphere, and climate. 



Overpass time: 1:30 and 13:30 AQUA, 10:30 and 22:30 TERRA


@ ECV Cloud Properties

Monthly Mean Cloud Fraction (MODIS Terra) 01/01/2007

12 16

= % 0 % 8
MODIS MOD 08, Monthly Mean Cloud Cover, January-December 2007
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@ ECV Cloud Properties

Monthly Mean Cloud Fraction (MODIS Terra) 01/01/2007

-8 -4 0 4 8 12 16
MODIS MOD 08, Monthly Mean Cloud Cover, January-December 2007
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ECV Cloud Properties

Monthly Mean Cloud Fraction (MODIS Terra) 01/01/2007

0.0 0.2 0.4 0.6 0.8 1.0 :
. " 5 4 A i " GRUAN Station
- i ' Payerne
8 4 0 a8 2 16
MODIS MOD 08, Monthly Mean Cloud Cover, January 2007
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U  ECV Cloud Properties

MOD_08 (Terra) Cloud Fraction, CM—SAF {MSG—SEUIRI%
Cloud Fractional Cover and synop cloud cover for PAYERNE
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« MODIS MODO08 Monthly Mean Cloud Fraction, 2000-2009,
Courtesy: NASA LAADS
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U  ECV Cloud Properties

MOD_08 (Terra) Cloud Fraction, CM—SAF {MSG SEVIRI)
Cloud Fractional cher and Sym}p cloud cover for PN"EFHH\E
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« MODIS MODO08 Monthly Mean Cloud Fraction, 2000-2009,
Courtesy: NASA LAADS
 CM-SAF Monthly Mean Cloud Fraction (from MSG SEVIRI),
2005-2009, Courtesy: CM-SAF, DWD
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ECV Cloud Properties

MOD_08 (Terra) Cloud Fraction, CM—SAF (MSG—SEVIRI}
Cloud Fractional Cover and synop cloud cover for Ff"aﬁﬁ’l-_ﬁ?hl-_
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« MODIS MODO08 Monthly Mean Cloud Fraction, 2000-2009 ,
Courtesy: NASA LAADS

 CM-SAF Monthly Mean Cloud Fraction (from MSG SEVIRI),
2005-2009, Courtesy: CM-SAF, DWD

« Ground-based synop observations, monthly mean, 2000-2009
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v .
ECV Glaciers

o Swiss Glacier Inventory

« 1850 (red), reconstructed from
surveys and aerial photographs

« 1973 (blue), aerial photographs
« 2000, satellite-based

- Paul et al. (2008)

Courtesy: Frank Paul
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Presenter
Presentation Notes
the emissions of ghg and aerosols from fires are important climate forcing factors. 



Swiss cantons have up to present recorded the occurrence of forest fires individually. Now all information on forest fires is being collected in one central data base which is an optimal tool for forest fire management. 

harmonisation of existing data 

MODIS Product detects fires in 1km pixel that are burning at the time of overpass under relatively cloud-free conditions. Detection confidence (high, medium,low).

Absolute and Difference Thresholds for Bands 21,22, 31

– Also uses:

• Difference with background brightness temperatures (21/22/31)

• Standard deviation of surrounding pixel brightness termperature



The Terra MODIS instrument acquires data twice daily (10:30 AM and PM), as does the Aqua MODIS (1:30 PM and AM). These four daily MODIS fire observations serve to advance global monitoring of the fire process and its effects on ecosystems, the atmosphere, and climate. 



Overpass time: 1:30 and 13:30 AQUA, 10:30 and 22:30 TERRA


v .
ECV Glaciers

e Glacier Inventory worldwide

* World Glacier Monitoring Service
(WGMS), University of Zurich

* GLIMS (Global Land Ice
Measurements from Space)

- ESA Project GlobGlacier
- ESA CCI ,Glaciers'

Courtesy: NASA/GSFC/METI/ERSDAC/JAROS,
and U.S./Japan ASTER Science Team
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Schweizerische Eidgenossenschaft Federal Department of Home Affairs FDHA
Confédération suisse Federal Office of Meteorology and Climatology MeteoSwiss
Confederazione Svizzera

Confederaziun svizra

Conclusions and Outlook

« Potential of satellite-based products for climatological analysis
over Switzerland

« Limits of current products and sensors, in particular in
mountainous terrain and for regional and local scale

» Further analysis of satellite-based products
- Clouds, Radiation, Ozone, Aerosols, CO2/CH4,
- Lakes, Snow cover, Glaciers, Fire disturbance, Vegetation
- ESA Climate Change Initiative
- EUMETSAT SAF CDOP-2

« Use of satellite data for climate services (adaptation, mitigation)
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¢  The future ...

«New Earth Observation satellites will complement the established

observing systems to provide a more comprehensive
integrated Global Climate Observing System for the future.»

John Zillman
Chairman World Climate Conference 3 (WCC-3)

Former Chairman GCOS Steering Committee

Courtesy: G. Withee
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Dr Gabrlela Selz

Swiss GCOS Office
Federal Office of Meteorology and Climatology MeteoSwiss
WWW.QCO0S.ch | gcos@meteoswiss.ch
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