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Global Land Service

The Global Component of the Copernicus Land Service

® A global systematic monitoring service

= Production of Bio-geophysical variables over the globe Fs
> NRT delivery (hourly -> dekad) S
» Consistent historical time series (15+ years)

= Quality control
= Archiving & re-processing
» Dissemination & user support

IIIII

® To support and consolidate:
= EU contribution to GEO/GEOSS

» EU policies & commitments at international level
» Crop Monitoring and Food security in/outside Europe
» Biodiversity, Protected areas and Forest cover monitoring
»Drought Assessment and Desertification e i
»Carbon modeling, land use and land cover change et e
» Support to Earth Observation Activities in Africa '\
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Currently

Portfolio -~

. Temporal Spatial
Variable P . P .
resolution | re

Land Surface

solution | coverage

Spatial | NRT | Archive

“Sensor | Status | Timeliness |_Sensor _

1 hour 0.05° Global 2 Geo 1 day 2 Geo
Temperature
. ° Metop / Metop /
Soil Water Index 1 day 0.1 Global ASCAT - 1 day ASCAT
NDVI / VCI / VPI 10 days 1/112° Global PROBA-V Demonstration 3days SPOT/VGT
Dry Matter 10days  1/112°  Global PROBA-V Demonstration 3days SPOT/VGT
Productivity
II::L\// ::\PAR/ 10 days 1/112° Global PROBA-V In dvipt 3days SPOT/VGT
Burnt Area 1 day 1/112° Global PROBA-V In dvipt 3days SPOT/VGT
TOC Reflectance 10 days 1/112° Global PROBA-V In dvipt 3days SPOT/VGT
Surface Albedo 10 days 1/112° Global PROBA-V In dvlpt 3days SPOT/VGT
Water bodies 10 days 1/112° Global* PROBA-V In dvlpt 3days SPOT/VGT

More details on http://land.copernicus.eu/global/products

. * Currently Africa only
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Currently

Quality Control: technical

® Each production center
= Monitoring individual processing steps, generated files and
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Currently

Quality Control: technical

® Each production center
= Monitoring individual processing steps, generated files

timeline

SS

= Checking for unreliable values by displaying statistics

chart by amcharts com

chartby smcharts .com

chart by smcharts tom

NOAM EURO ASLA
= tal ol —_
go B2y go B - 8 8o ® 8120 o012
ARy S v X, -
60 " -t ] 60 - i T
—p—F T - + o e —" i T L + + 100 7 0.010
10 a0 e, At . : st - z
i ] 1 »w iy
20 | | | | | | 20 | | | 20 : 00, -8
E . .-‘. . --..-- : - “--_ - i : . . _E e ﬂ
i | ! I 5 : | ! g ¢ E
-k - ' i B . = {1 0.004 3
-0 o = -40 -0 E
_a— . - Ty [ "
e . — v = —45 g0 ——— 20 4 0.002
S — - aR— e
-80 80 B0 0 0,000
lan/zona Fehf14 Mar/14 Janfzona Febhf14 Mar/14 Jan/0ns Fob/14 Mar/14
B Madian [ Min E3 Abs.Min M Madian [ Min Ed Ats Min W Median M i E3 AbsMin
[ rm E3 abvaman W ros Outliers Wrmax B3 abamnn W Pos Outlioes W Max 3 A ma W s Outlines
| Neg Outliors W proc,pis. E3 avallably tim ey Outliers W Proc.pis. B3 avaliable T ey Outliers W eroc.pin, E3 avallable Thoe
chart by amcharts com SOAM hartby amcharts com R chart by amchirts com GCEA
60 BN . n— e 8| g 8 — L ——— 820 0012
d a0 . . . . . . B 100 = 0.010
40 an | T | 40 . &
. | I II_ -- 7
20 - - — 20 | : 3 5 000
2o “* o --i Ham. [ g 0008 7
= I 1 =
w 0 0 ! i} N &0 Soooe §
. T & =
. & =
ey ST T 108 20 20 e 0 £ 0.004 3
40 40 = 40 &
e 70 o 0,002
-60 L ————— S —— — -60 !
o 80 g0 S |- 0 0,000
Jan/2014 Feb/14 Mar/ 14 Jon/2014 Feb/14 Mar/14 Jon/2014 Fuby/14 Mar/ 14
M madian W min EJ atis min B rndian B min Ed ansmi W randian B i £ abs i
W Max 3 Abs Max W Pos Qutliers | [ E3 Abis Mo W Pos Oulliers W Max Ed Al Ma: W Pus Outliers
* Nag Outliars W Proc.plx. E3 Availabita Time Mg Qutliers W Proc.pix. E3 avaliable Time - Meg Qutliers M Proc.Pix. B Avallabis Tima

OPEIMICUS

European Earth Observation Programme

— Valencia — 22

— 26t September 2014

and




Currently

Quality Control: scientific

° . Jcn2013 .Jun2014- (Snow Free)
Per variable: 08, oarb T

Mean{y) 0|5 .-”’//’ l;
» Exhaustive evaluation of new products & |
version before “operational” status

= Following protocols and metrics defined
by CEOS/LPV

= Quality monitoring, every 6 months, to |
check quality keeps stable along time 0 o1 02 03 04 08

Ground Observations
N=114 R?=0.55 RMSE=0.03 B=0.001 $=0.03

Surface Albedo SPOT/VGT

[DIRECT] Pshenichne, Ukraine. Cultivated {50.07N, 30.23E)

7
_E dcn2013 Jun2014 (Snow Free)
S I ; i il ! 4] L =0.07+0.44x P
2 b L N, M i i it i [ Mean{y)=0.15 ’,’ T ’,;
cl: .‘..-‘m u"'b. ......... d ‘..d|| \d“--.,. AT ‘u i, ]'Ir‘l“”i d w\’* ‘ lh gt .=.h|.'11|# ”’-‘n‘.r-.r }.I!?:;h UI"“E:' F leh;w v 0.4 - ;” ’ E
2003 2004 2005 2006 2007 2008 2009 20| 0 2011 2012 2013 5 ; -
1.0F — O E o 4 7
o I I o i | ‘l.,‘ I | = = o3f . E
naf i, iy ""5"' H | d el i il i = 5 2 2
& e M |\N ."'h ' W.- i = I g
E n.2 i I\ Ql ‘|| “ u |II| i \I ‘| w | A I || " M ‘l ‘"I r |\: <
u-.a E J ‘J ! t 1 il i| { I* s H‘ [E o
2003 2004 2005 2006 2007 2008 2009 2010 2011 201 2 2013 g
OF o | 3
:I : o U vl |’ ‘In i ‘|‘| = &0
= e Il f | ‘fv. A ;..!---' e e
g CE oM I A ] I 1'| 'w v'”"" | 'J{ E 22 o
el ' Iy \ v " I. I ' 'ii‘- \= 0.0 0.1 0.2 0.4 0.4 0.5
£ 0.2 E—-u"\ M- “"| § } W ‘I b "‘ “ 0. '-%" .‘I \lll .._l |L .“iu I\[IE R - e s 3 . o
o.a 2003 2004 2005 2006 2067 2008 2009 20| [5] 20‘1 1 20 12 2013 ) 2 RETTH S
N=127 R*=0.54 RMSE=0.03 B=-0.010 $=0.03
— GEOV1 —GEQVD —MOD015A2 —LSA SAF + FIELD

I RAQRS — Valencia — 22" — 26t September 2014
OPEINICUS

e European Earth Observation Programme




Currently

FAPAR estimate

Quality Control: scientific Without & With

assimilation

U SV

® Per variable:

» Exhaustive evaluation of new products &
version before “operational” status

= Following protocols and metrics defined
by CEOS/LPV

= Quality monitoring, every 6 months, to
check quality keeps stable along time

2014-01

2014-02

2014-03

2014-04

® Across variables, using a Land
Data Assimilation System
= Assimilation of LAl and SWI

= Passive monitoring of FAPAR, Albedo
and LST

2014-05

2014-06

Impact of assimilation of LAI

and SWI on FAPAR estimates o o3
@) rAICUS
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Currently

Quality Control — independent assessment

® Audit: statement on the service
= performed on October 2013

® Reviews: decisions on evolutions of the service
» First cycle performed on May 2014
= Next in November 2014 and Feb 2015

® Technical User Board: define product specifications
= First meeting in May 2014
= Next in November 2014

RAQRS — Valencia — 22" — 26t September 2014
Q@E@P&’é



Currently

Distribution - website

http://land.copernicus.eu/global

h this site

Home nicus Land service

News B =vents  About the global land ==rvice

FARAR FCowver LAI NDVI WCI WPI LST SA ———————————
-
The Global |
service to o EEAE I DR €]
evolution of . . . . - ) -
| The surface albedo quantifies the fraction of the incoming solar radiation reflected by the surface of the Earth. Different albede concepts are defined: 1) the directional albede
are compier

albedo) is the integration of the bi-directional reflectance over the viewing hemisphere. It assumes all energy is coming frem a direct radiation from the sun, it is computed fo
reflectance (also called white-sky albedo] is the integration of the directional albeds owver the illumination hemisphere. It assumes a complete diffuse illumination. .

) . : R g ! : : ailable
The Global Climate Observing System (GCOS) specified the black-sky albedo [direction albedo) as an Essential Climate variable and the proeduct required for climate change

- - Fesd moms
Special if ga staracrenistics

‘-’“—':':’555 Algorithm  Quality Application Technical Documents

VI 2.0
Product version  Access Status Sensor Temporal coverage Spatial information Time) 721
1 Data Portal Operational SPOT-VGT Dec 1998 - May 2014 Global, 10%¢<10% tiles, continental tiles, 1km Archivqycte (20140601
, . i i .. Jr Real Time.
i Expacted Nov'id In development PROBA-V Jun 2014 - present Global, 10%x10° tiles, continental tiles, 1km Withi
R=ad mar=
i GEOMNETCast In development PROBA-V MNear - real time only Africa, South America continents Withi
o DevCoCast website Operational SPOT-VGT Aug 2007 - May 2014 Africa, continent and countries Archi
= vito

Fedmiararechl 01E VITS MY - Alls recien wesricBicuadcn - Doz webails i ge=rsierd cn wendl Boficordl foor VITO MY in sveresmalsmming sl Bt Sclgix

Eaman
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http://land.copernicus.eu/global�

Currently

Documentation

GIO-GL Lot 1, GMES Initial Operations

Date Issued: 25.08.2014 .
Issue: 12 10 Opel’ﬂICUS
. - . N -GL Lot1, GMES Initial Operations H
Gl Lot SUES il oprters (operni opernicus
) - 1 11.00
Issue: 11,00 Gio Global Land Component - Lot | -
”Operation of the Global Land Component”
Framework Service Contract N° 388533 (JRC)
GI0 GLOBAL LAND COMPONENT - LOT GI0 GLOBAL LAND COMPONENT - LOTI
"QPERATION OF THE GLOBAL LAND COMPONENT”
"QPERATION OF THE GLOBAL LAND COMPONENT” PRODUCT USER MANUAL
Framework Service Contract N° 388533 (JRC) Framework Service Contract N° 338533 (JRC)
LeaF AREA INDEX — VERSION 1
ALGORITHM THEORETICAL BASIS DOCUMENT Issue [2.10 VALIDATION REPORT
SURFACE ALBEDO — VERSION 1 SURFACE ALBEDO — VERSION 1
Issue 11.00 Issue 11.00
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Currently

Distribution - website

http://land.copernicus.eu/global

h this site

Home nicus Land service

News B =vents  About the global land ==rvice

FARAR FCowver LAI NDVI WCI WPI LST SA
-
The Global |
service to o EEAE I DR €]
evolution of . . . . - ) -
| The surface albedo quantifies the fraction of the incoming solar radiation reflected by the surface of the Earth. Different albede concepts are defined: 1) the directional albede
are compier

albedo) is the integration of the bi-directional reflectance over the viewing hemisphere. It assumes all energy is coming frem a direct radiation from the sun, it is computed fo
reflectance (also called white-sky albedo] is the integration of the directional albeds owver the illumination hemisphere. It assumes a complete diffuse illumination. .

) . : R g ! : : ailable
The Global Climate Observing System (GCOS) specified the black-sky albedo [direction albedo) as an Essential Climate variable and the proeduct required for climate change

1al 1 - Read mors
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. ; . . .., Ir Real Time.
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http://land.copernicus.eu/global�

Currently

Distribution — data portal

® Free and open ¢ 2 data download channels
product access = Internet: NRT + full archive

= Broadcast
= AnoONnymous quer
y q y » EUMETCast Africa & South-America

= Automated Registration > NRT products only

I Login I Register I

Co\g_gmjg;yﬂs Global Land Service 5 | v | Faa

Contact |

European 4
Senmbsion Watch our video tutorials n E X
£ o e s _ T (I ;
E] -y g Catalogue search || Subscription

Vegetation Dynamics - LAI V1

8 | eaf Area Index

LAI V1 (3962 products) @ <&
Fraction of Vegetation Cover

@ Fraction of APAR

Start date  [06/06/2012 |
End date  [10/07/2012 |

Search Reset
% =

Number of results per page Ei

pcrr ICUS
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Evolution — 2014

Secure continuity of km products

® Keeping consistency between sensors
= SPOT/VGT switch off: end of May 2014

* NRT PROBA-V products: “Demonstration”
» NDVI, VCI, VPI, DMP

» Preliminary Quality Assessment:
comparison VGT vs PROBA-V products
over overlap period

» Full Quality Assessment with one year
of product

= NRT PROBA-V products:
> LAIl, FAPAR, FCover
» Burnt Areas, Water Bodies
» TOC Reflectances, Surface Albedo
» Algorith

RAQRS — Valencia — 22" — 26t September 2014
OPEIMICUS
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Evolution — Short term (2014 - 2015)

Introduce 333m products

® Derived from PROBA-V data e
» Time series starting mid October 2013 :

® Algorithms and chains developed in FP7/1magineS
» NRT production in “demonstration” mode, over Europe
» LAI, FAPAR, FCover: starting in November 2014
» TOC reflectance, Albedo: starting in February 2015

RAQRS — Valencia — 22" — 26t September 2014
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SEVENTH FRAMEWORK

PROGRAMME

LAI/FAPAR/FCOVER 333m _7;

 Algorithm defined by INRA

* Processing chain developed by HYGEOS
— Following specifications of Global Land service
— Complete review process

e Operated by VITO in Global Land Service

2

Smoothing
&

PROBA_V PROBA V
DETY ETY
Reflectance Product

PROBA_V

Dekadal
Product

Gap Filling

15
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LAI/FAPAR/FCOVER retrievgﬁ[z

FRAMEWORK
PROGRAMME

Ozone, Water
Content

PROBA-V p Spectr.al VGT p = Atmospheric VGT p
- gl Correction o x PROBA-V p Correction Top of Aerosol
A v/ |

Step A: daily estimates

_?",-‘_Eijzj.j_:'. i
g BA-
VGT Inside 7o\ [pside PRocl) 'IA :
P Definition — F’ABARO Physical ally
‘ Top of Aerosol | domain? : Range? LAI, fAPAR,
. fCover

Definition Physical Range

Domain - &
Tolerance

16
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LAI/FAPAR/FCOVER retrievamlz

FRAMEWORK
PROGRAMME

e

PROBA-V
DETL roduct |

Step B: compositing

— Discrimination EBF/no-EBF 4

— Compositing window length Temporal Smoothing
depends on available daily (EBF)
estimates

No Evergreen GLOBCOVER
Temporal Smoothing Qe Broadleaf
(No EBF) /
Forest (EBF)?

Gap Filling
Linear Interpolation

s PROBA_V
Dekadal Product |

17
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Examples: LAl time profiles 7

PROGRAMME

LAI time profiles I IR PSRN
D . o%p o C%Dg.o

EBF case
Non EBF case

Gap filling
Small gaps | ) |

11/2006 06/2007 122007 O07/2008 01/2009 08/2009 0372010 092010

0 =
03/2005 10/2005 05/2006
E >

18
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Albedo 333m

SEVENTH FRAMEWORK

—_ﬁ_
= = $1 TOC 333M BLUE, RED, NIR
 Algorithm defined by i e
Meteo-France ¢ S
* Processing chain \ Viewing geometry VNI
developed by HYGEOS ; Viewing geometry SWIR
o FOI IOW| ng SpeCIfICatIOﬂS BRDF parameters BLUE, RED, NIR, SWIR

of Global Land service

— Complete review
process

operated By VTN e
Global Land Service

R

Angular integration

19
RAQRS - Valencia — 22" — 26th September 2014



Albedo retrieval __7_

—_#
333 m 1 km
(1/336°) (1/112°)
Methodology BRDF model inversion + angular
integration + spectral integration
Time compositing 20 jours 30 jours
Time frequency 5 days 10 days

e Finer resolution
— Better cloud decontamination
— Shorter compositing period

 Finer frequency to discriminate albedo from bare
soil and from vegetation

20
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Links between ImagineS
and the Global Land Service ™™

ImagineS Global Land service
Variables  Variables
— LAI, FAPAR, FCover — LAI, FAPAR; FCover, NDVI,
— Albedo DMP,"Burnt Areas
— Crop maps — TOC-r, Albedo, LST
— Biomass, C fluxes — Water bodies, SWI
Resolution: 333m & 30m °* Resolution: 2 1km& 333m
Activities: R&D e Activities: operations

NRT production and re-
processing

— Continuous quality monitoring

— set-up new algorithms
— quality assessment

— ggdevelopment of chains _ _ .
4_:) | — Dissemination _

21
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Long Term Evolution (2015 ...)

® Sustainable global monitoring
= at 1km and 300m resolution
= towards 100m?

* Add “worldwide” hot-spot monitoring
= 10m-100m major protected areas
= using Sentinel-2 data

® Benefit of capabilities of nhew sensors
= e.g. SWI from Sentinel-1 (launched on 28t March 2014)

® Integration of new requested products
= phenology, water level, snow extent,...

RAQRS — Valencia — 22" — 26t September 2014
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Conclusion

® Global Land service is operational
= Sustainable delivery of NRT 13 global products
» Linked to consistent time series
= Continuous quality monitoring
= 700+ registered ftp users, 100+ receiving stations

® Challenging continuity of 1km products
» Replacement of SPOT/VGT by PROBA-V sensor data
* Products in “demonstration” until full quality assessment

® Evolution towards 300m products
= Starting with vegetation variables over Europe
» Gradual extension of production to globe
»= Close collaboration with research project

RAQRS — Valencia — 22" — 26t September 2014
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Contacts

Thank you for your attention!

(opernicus

e http://land.copernicus.eu/Zqglobal
- http://fp7-imagines.eu . coordinator: Bruno Smets — VITO
bruno.smets@yvito.be

« Coordinator: * S&T contact: Roselyne Lacaze — HYGEOS
Roselyne Lacaze — HYGEOS ri@hygeos.com
rl@hygeos.com - Helpdesk: helpdeskticket@vgt.vito.be

« Contract Management:
copernicuslandproducts@jrc.ec.europa.eu

SSECMWF J HYGEOS ~""‘ e Consortium fVItOI N

e Consortium

EOLAB
METEQO
METEO
'ﬁﬁ%m FRANCE & Hveos wNipma [ MENEE Fome
UCL &) Associates
U g T FX University of
gﬁﬁﬁi. fVImn on technolagy E(%B HM ﬂanAF $ Lelcesyter A
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