CCCS

Data Store
Content

Examples courtesy of CCI project teams

mark doherty
European Space Agency



« Which Users and Applications?

e Which ECVs ?

« Which Geophysical parameters ?
« What Product Levels ?

« What Epoch(s) ?



e \What Data Sources ?

¢ How many Versions ?
 Independent Validation ?
 Uncertainties ? also Validated ?

e Current state-of-art ?



e Open ?

« Traceable ? Repeatable ?

 Benefits & Impact ?



e How ?

e How Long ?

e How Often ?

« What Systems ?

e \Who and where ?



Which and

EC Services, Council & Parliament
Member States

International Climate Research Community
General Public, Media & Educational

=> Mitigation => Adaptation

.... are source of requirements

should be engaged throughout

assess impact

give critical feedback

will always have the last word....



Which ECVs ?

33 ECVs & 7+ indicators -

Observed, re-analyzed and model projected products

ATMOSPHERE

Surface Air Temperature
Surface Precipitation
Water Vapor

Surface Radiation Budget
Earth Radiation Budget
Carbon Dioxide & Methane
Ozone & Aerosols

Cloud properties

Upper Air Temperature
Other Long-Lived GHGs
Wind Speed & Direction

Ocean Color

Sea lce

Sea Level

Sea Surface Temperature
Global Ocean Heat Content

CO2 partial pressure
Ocean Activity

Sea Surface Salinity
Current Salinity

Snow Cover
Glaciers & Ice Caps
Albedo

FAPAR

Fire Disturbances
Ice Sheets

Lakes
Permafrost

Land Cover

Leaf Area Index
Soil Moisture



ESA CCI & Eumetsat ECV capabilities

Atmosphere

Composition

Aerosol
Properties

Methan & Long Lived GHGs
Ozone

Carbon Dioxide

Precursors (for Aerosol & 03)
Upper Air

Cloud Properties
Temperature

Water Vapour

Wind Speed and Direction
Earth Radiation Budget
Surface

Surface Air Pressure

Surface Air Temperature
Surface Precipitation

Surface Radiation Budget
Water Vapour (Surface Humidity)

Near-surface Wind Speed

Surface

Sea Surface Temperature

Sea Level

Sea Ice

Ocean Colour

Sea State

Current

Sea Surface Salinity
Carbon Dioxide Partial Pressure
Phytoplankton
Ocean Acidity

Sub Surface

Carbon

Current

Nutrients

Ocean Acidity
Oxygen

Salinity

Temperature

EUMETSAT

Tracers

Claobhal Orcansn Haat Contant

Land Cover

Fire Disturbance
Soil Moisture
Glacier and Ice Caps
Ice Sheets

Snow Cover

Albedo

Leaf Area Index
FAPAR

Lakes

Above Ground Biomass
Permafrost

Ground Water

River Discharge

Soil Carbon

Land Surface Temperature

CCI Started CCI Scope



Which Geophysical Parameters ?
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climate change initiative
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ESA | €CI | Aerosol | Cloud | Cmua | Fire | Gha | Glaciers | Land Cover | Ocean Colour | Ozone | SeaIce |SeaLevel |Sst | Ice Sheets | Soil Moisture

Product identifier Source/ Time periods

Processing 96 97 98 99 00 01 02 03 04 05 06 O7 08 09 10 11 12
center

Level-2 Data Sets

TC_L2_GOME BIRA

TC_L2_SCIA BIRA
TC_L2_GOME2 BIRA
NP_L2_GOME RAL
» About OZONE CCI NP_L2_GOME2 RAL
» Project Plan LP L2 SCIA UBR
 Spport LP_L2_MIPAS KIT T |
o ares LP_L2_GOMOS ESA
— LP L2 OSIRIS SASK
2007 LP L2 SMR CHALMERS
y — LP L2 ACE UOFT T |

i |

A,

Level-3 Data Sets

{ TC_L3_MRG DLR/BIRA
A NP_L3_MRG RAL/KNMI 1 ]
N LP_L3_SCIA UBR
o 1 LP_L3_MIPAS KIT [
S—— LP_L3_GOMOS FMI
B1RA 158 LP_L3_OSIRIS SASK
H/ :] LP_L3_SMR CHALMERS
A LP_L3_ACE UOFT
LP_L3_MRG-MZM FMI
e LP_L3_MRG-MBW FMI
— S Level-4 Data Sets
* S Weaks 4 Days -
http://www.esa-ozone-cci.org
20 Weeks 2 Days
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climate change initiative
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ESA | €CI | Aerosol | Cloud | Cmua | Fire | Gha | Glaciers | Land Cover | Ocean Colour | Ozone | SeaIce |SeaLevel |Sst | Ice Sheets | Soil Moisture

Product identifier Source/ Time periods

Processing 96 97 98 99 00 01 02 03 04 05 06 O7 08 09 10 11 12
center

Level-2 Data Sets

TC_L2_GOME BIRA

TC_L2_SCIA BIRA
TC_L2_GOME2 BIRA
NP_L2_GOME RAL
» About OZONE CCI NP_L2_GOME2 RAL
» Project Plan LP L2 SCIA UBR
 Spport LP_L2_MIPAS KIT T |
o ares LP_L2_GOMOS ESA
— LP L2 OSIRIS SASK
2007 LP L2 SMR CHALMERS
y — LP L2 ACE UOFT T |

i |

A,

Level-3 Data Sets

{ TC_L3_MRG DLR/BIRA
A NP_L3_MRG RAL/KNMI 1 ]
N LP_L3_SCIA UBR
o 1 LP_L3_MIPAS KIT [
S—— LP_L3_GOMOS FMI
B1RA 158 LP_L3_OSIRIS SASK
H/ :] LP_L3_SMR CHALMERS
A LP_L3_ACE UOFT
LP_L3_MRG-MZM FMI
e LP_L3_MRG-MBW FMI
— S Level-4 Data Sets
* S Weaks 4 Days -
http://www.esa-ozone-cci.org
20 Weeks 2 Days



What Epoch ?

Instrumentation era

N

150
Satellite altimetry
.
100 LA
Holgate and Woodworth, 2004 b,. 3
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What Epoch ?

satellite era

Aerosol
Cloud
GHGs

Ozone

Ocean Colour
Land cover
Fire

Sea-level

SST

Glaciers
Ice-sheets

Sea-ice

Soil-moisture

1980s 2000s




satellites
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EOS Acqua/AIRS
AMSU

1ASI
mn.w.b..ﬁ:ﬂm..ﬁm
GOSAT/TANSO
MIPAS

GOMOS
Sciamachy
AURA/OMI
GOME-2

GOME
ODIN/SMR
ODIN/OSIRIS
2?ADEQS??
TOMS

Parasol

Polder
Clousat/CPR
Caliipso/Caliop
TRMM/TMI
Acqua /AMSR-E
N7/SMMR - DMSP/SSMI
Quickscatt

ASCATT

ERS_2 SCATT
ERS-1 SCATT
ICESAT

GFO

JASON-1, -2
Topex Poseidon
Cyosat
mz<_m>._..~ RA-2
ERS-2 RA
ERS-1RA
ASTER / SRTM: DEM:
ALOS Palsar
Cosmo-Skymed
TerraSAR-X
RadarSAT

ASAR

ERS-2 SAR

ERS-1 SAR

SPOT 4,5

IRS-1C 1D

Landsat 4,5,7,8
NOAA/METOP AVHRR
Metosat / Seviri
SPOT/VGT

SeaWIFs
MERIS
AATSR

ATSR-2
ATSR-1

Windsat/Coriolis

EOS Acqua +Terra/MODI¢

GHGs

Ozone

Aerosol

Fire ©©®®

Land Cover

Ocean Coiour

ssTee®e®

Cloud

Seaice

Glaciers

Ice Sheets

Sea Level

Soil Moisture




What data sources ?

In-situ networks and re-analysis

§ > @ 2 >
0 S o,
4~ @ 3 » S o o S m
Q9 & 9 5 £ F - 4 > % =
o 2 5§ o 2 o 9@ 2 2 £ £
Z £ 5 2 0 0 & & 2 = 2
GHG cci Vv v
Ozone_cci v v
Aerosol_cci v v
Fire_cci v v Vv
Land Cover_cci v Vv
Ocean Coiour_cci v v Vv
SST_cci V4 v
Cloud_cci v v
Sea ice_cci vV Vv
Glaciers_cci ! v
Ice Sheets_cci v vV
Sea Level_cci v V V4
Soil Moisture_cci W v
CMUG_cci v Vv
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Latitude (deq)
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100

Match-up analysis - oo

In situ datasets T .
(@)

*'MERMAID (MERIS Match up in-situ Data: 2007 — S

- Present

*MOBY (Marine Optical Buoy program):1996 -

Present

*NOMAD (NASA bio-Optical Marine Algorithm

Data): 1997 — 2007

*SeaBASS (SeaWiIFS Bio-optical Archive and

Storage System):1997 — 2012

*AMT (Atlantic Meridional Transect):1995 —

Present K7 R

*AERONET-OC: 2001 — Present TR

*Bedford Institute of Oceanography Bio-optical W

Database:1997 — Present 0.01

*Boussole (Buoy for the Acquisition of Long 0.01 0.1 1 10 100

Term Optical Time Series): 2005 - Present In situ Chl-a (mg m‘s)

0.1

OC-CCI Chl-a estimate (m



Uncertainties

also validated ?

,Uncertainty validation® by validation team  Verification by CRG using

using TCCON as reference: model as reference:
XCO, ol PO (255 coz-scLossp
Product UnEertainty Uncert:inty + " m
CO2_SCI_BESD 2.3 ppm 0.99 = |
CO2_SCI_WFMD 3.2 ppm 1.24 % . ol N o §
CO2_GOS_OCFP 1.0 ppm 2.18 = | "coz Gos ocFP §
CO2_GOS_SRFP 0.7 ppm 2.88 E);“ 2.2 - | &
CO2_EMMA v1.5a 3.0 ppm 0.92 x I S -
CO2_EMMA v1.5b 2.1 ppm 0.99 ;ng I~
CO2_EMMA v1.5¢ 2.0 ppm 0.97 oo tLIL
Dils et al., GHG-CCI Phase 1 Final Meeting, 30 Oct. 2013 B Reported

Consistent findings from inital validation / verification of reported uncertainties: Reported
uncertainties are realistic for most products but not for all (for two XCO, products approx.
a factor of 2 too optimistic, see above). This will be improved in Phase 2.



S

‘esa

Requirement | GCOS (2011) | SST CCI URD L3/L4
breakthrough’

=

y

e
i

Accuracy / 0.1K 0.02 K/ 100 km
demonstrated on scale / 100 km

Precision None 0.05 K/ 100 km
Stability 0.03K/ 0.02 K per decade;
(retrospectively decade 0.05 K seasonally,
assessable against

tropical moorings only, diu rnaIIy

using current methods)

Spatial 1 km 0.1 deg

resolution

Temporal Daily Day/night (UTC)
resolution

Uncertainty None Total uncertainty
information

Type of SST Blended Skin & buoy-depth
Period ~1980 - now

SST CCI Ph 1 target SST CCI Ph 1 result

0.1 K/ 1000 km Generally ~0.2 K/

regionally
Varies, quantify it Varies, quantify it

0.05 K per decade, 0.05 K Mostly <0.05 K per decade
for 1996 — 2010;

seasonally
seasonal stability generally
~0.2 K, locally greater
0.05 deg 0.05 deg

Day/night on standardized Day/night on
local time (L2, L3); daily standardized local time
(L4) (L2, L3); daily (L4)

Total and components Total and components

Skin and buoy-depth
1991 - 2010

Skin and buoy-depth
1991 - 2010



Open - Traceable - Repeatable ?

WWww.esa-cci.org e BB 6 ESA CCl Soil Moisture website
€3 http: / /www.esa-cci.org/ ¢ e climbing mount impossib. @'~ | a4 | e | [+ @ htp: /) www.esa-soilmoisture-cci.org/ B¢ 1 (@~ Goe
T— T ———— ‘-_I"_es‘;‘_"c:}tor;"""‘ T ———————— |« |p| [_ & [T] &5 ESA intranet ESA login  GoogleUK ESA intranet Apple Yahoo! Google Maps

¢ | (O climbing mount ir

ESA intranet ESA login GoogleUK ESA intranet Apple Yahoo! Google Maps Y
NNz Climate Modelling User Group

s,
Q\\&Eﬁ esa climate change in

ESA |CCI |Aerosol |Cloud |CMUG |Fire |GHG |Glaclers |Ice Sheets |Land Cover | O

|_ 4| B | [+ 0 hitp:/ Jwww.esa-cmug-cci.org/

ESA intranet ESA login  GooqleUK ESA intranet Apple Yak~~
(2 e WWW.esa-cC

[« || [ + | €A http://www.esa-cci.org/
& [[] &5 ESA intranet ESA login GoogleUK ESA il

\{\\&\\K@g .‘h|f+ 3 huep:/ fwww.esa-cci.org/ .be m

\ \\X B2 ESAintranet ESA login  Googl

Soil Moisture CCI Soil Moisture Essential Climate Variable
Submitted by admin on Wed, 2010-09-01 12:03

The important role of soil moisture for the environment al
well known. Soil moisture influences hydrological and agr
runoff generation, drought development and many other g
impacts on the climate system through atmospheric feedb
is a source of water for evapotranspiration over the conti
involved in both the water and the energy cycles. Soil mo
recognised as an Essential Climate Variable (ECV) in 2010

Wacmos Seasonality Soil Moisture = September

N Navigation

\
Carbon dioxide « b About Soil Moisture CCI
important anthr » » ECV SM Products
observations cc » + Project plan i
m global informat % b Ceoies .
* required for bef » )
the high guality 5 b Support -
bl Navigatio L
.
o © Home SCIAN Iy Recent updates
o R 390 @ M |« Soil Moisture CCI holds
~ : = = - — S ' I third progress meeting
o | Resourced [EART.ETVL))] i N § in Vienna (19
+ Support T 385 4 s September 2012) Soil moisture seasonality (climatofogy) derived from the
s N el aw a [ » 3 e — aclive and passive sensors over the period 1979 to 2010 {
o Project Team A= » »
_ o Product Description o' 380 ] o Cmate veriable DOWNLOAD the ECV Soil Moisture dataset
i,_. zﬁquuui:tezmo ° RO:-Igd Rebin Q b ] - * ! cations an Inernauonal conterence on £U years o1 Kagar Allmerry, LR ST
; g © Val::l ation 375 E o o=l organised by the European Space Agency (ESA) and the French | E&darn‘lﬂz
‘The Round-A o Publications descrlptlon SO L. UL Une LE UZ.0u
o Isofficially gl @ Contact ol (adminesa) End: 2012-04-12 17:00 3| 4] 5 &8
® The Round-R ° Documents ) I a 1 week & days ago Timernne: Furana/Rama 10 11| 12| 13| 1




ECV Data Climate Research Package

climate assessment @

uncertainty characterization @

data and models
confrontation

product validation

round-robin data package

@ algorithms evaluation
@ ;' user requirements

EO Archives (L1B)

algorithm selection @
product specification @




ECV Data Climate Research Package

climate assessment @

uncertainty characterization @

data and models
confrontation

product validation

round-robin data package

@ algorithms evaluation
@ ;' user requirements

EO Archives (L1B)

algorithm selection @
product specification @




How often ?
Annual cycle => “operation”

Management

Requirements ° |
Management l

Algorithm ”
Development l .

System Evolution ”

Production

Climate
Assessment




Most Glacier cci
CCI Teams

computation

distribud

Distributed
Systems

Glacier
outline

¥
T



Who »

one dedicated team per ECV

Climate : International
Modelling Science
Users Forum e WG

research
Institutes




Who and where ?

Network of 14 distributed teams

Satellites
Ground
Segments

Eumetsat

NASA

NOAA

Jaxa

Others

——
_Eumetsat_g
| nasa g
=D
EE=D

-
__otes 4

ECV Teams

Climate Data
Users

Climate Reanalysis

Climate Modellers

Climate
Services




-85 -80 =75 =70 -65 -60 -55 -85 -80 -75 =70 -65 -60

ESA SST CCl on 01 Jan 2006 MyOcean OSTIA v1.0 on 01 Jan 2006
~in

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15

mK km-1

Horizontal SST gradients are greater for SST CCI
cf. precursor dataset, illustrating the improved
resolution of ocean features.
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Number, area, volume and SLE
Region n S (km?) V (km®) h(m)  SLE (mm)

Alaska 22916 89901 20,402 +1501 226  S0.7 3.7
Antarctic and Subantarctic 3,318 133,173 37,517 +8402 281  93.1+209
Arctic Canada North 3205 105,139 34399 +4,699 327 854+ 117
Arctic Canada South 6,679 40893 9814+ 1,115 240 244 +£28
Caucasus and Middle East 1,335 1,121 61 +6 55 02+ 00
Central Asia 30,131 64,448 5,026 + 503 77 125+ 12
Central Europe 3,888 2,060 117 £10 56 0.3 +00 .
Greenland Periphery 13,860 87,765 19,042 £2,655 216 473 +66 .8
Iceland 289 11,055 4,441 £ 370 401 110409
Low Latitudes 4979 4,074 144 + 16 35 04+ 00

B New Zealand 3,02 1,160 T0+5 60 02400

~ North Asia 3,455 2816 140 £ 15 49 03100 NS

Russian Arctic 353 51,665  16839+2205 325  418+£55 -
Scandinavia 1,795 2,846 256 + 19 90 0.6 + 0.0 o
South Asia East 13,615 21,699 1312 £ 119 60 33+03 e
South Asia West 22,563 33,961 3241 £ 287 95 8.0+ 07 e
Southern Andes 19,089 32,521 6,674 + 507 205 166+ 1.3
Svalbard 2,058 33932 9,685 + 922 285 240423
Westem Canada and USA 14,516 14,615 1,025 + 84 70 25+02 IPCC (2014)
Total 171,046 734,856 170,214 + 20,688 231  422.6 + 57.1

Huss and Farinotti (2012)



Total Ice Sheet Contribution to Global Sea Level

Total
10 MM =
Greenland
5mMm =
Antarctica

0 MM =

1992 2012




Benefits - Impacts »
Closing the sea-level budget

Sea level . o

Thermosteric sea level + land ice

Thermosteric sea level (mean of Levitus et al., 2009 and Ishii and Kimoto 2009)
Total land ice

Greenland land ice

Antarctica land ice

Montain glaciers

Total climatic
Altimetry-based " contributions

a

sea level et

40

Total land ice

N
o

Glaciers
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(30
S 30
w
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ks
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Thermal expansion

Y
o

I lce sheets

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012
Cazenave et. al




e Feasible ?
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