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PRODUCT CONTENT

+SEVIRI “VEGA”: daily products
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PRODUCT DESCRIPTION

Percentage of gaps over 1 Compliance with the URD

year of data

MSG VEGA PRODUCTS
FvC

FVC quality (2007)
mm Unusable
Low
Medium
mm Optimal

=

Err(FVC)<0.10

Optimal:

Medium: 0.10<Err(FVC)<0.15
Low: 0.15<Err(FVC)<0.20
Unusable Err(FVC)>0.20

» Usability of VEGA products is only limited for high view zenith angles




Product validation & Expert knowledge
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» Algorithms robust, validated against common literature methods
» Products include pixel-level information (error estimate, QF) and fit well with the
existing satellite and ground truth within the error bars

» FVC: 0.10-0.15 LAI: 0.5-1.0

» FAPAR: 0.10-0.15 (MSG), 0.20 (other products)
~Take care about a possible over-estimation of FVC for low values (semi-arid areas).
» FAPAR profiles present some noise introduced for the k2 BRDF parameter.

»Changes in the algorithm could introduce changes in products — No back-processing
(so far)

Quality monitoring Consistency LSASAF and Copernicus Global Land
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Quality monitoring

Consistency LSASAF and Copernicus Global Land
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Quality monitoring

Consistency LSASAF and Copernicus Global Land

MSG VEGA PRODUCTS
20120803

el i

BIOPAR PRODUCTS
20120803

LAI
m
0 3 6

LAl Eure 20120803
T

B T T T T
y=1.055%+0.192 .
SE RMs=0.722 s E
< =
4E  r=0.880 . 3
o - E
= -
S
LAl 5° ]
3
m 2 E
o o,
0 3 6 ,//'
1 / /'/ =
8] ..m.uuu.‘l.‘..u‘H\.H....Hlu‘H‘.Hl.‘.uuuf
o 1 2 4 5 6

3
LAl MSG




MSG VEGA PRODUCTS
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Quality monitoring Consistency LSASAF and Copernicus Global Land
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Quality monitoring Consistency LSASAF and Copernicus Global Land
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Quality monitoring Consistency LSASAF and Copernicus Global Land
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Quality monitoring Consistency LSASAF and Copernicus Global Land
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Quality monitoring Temporal consistency
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PRODUCT DESCRIPTION |dentified artefacts

Input (BRDF KO0)

- -

?ﬂ“nlﬂ s

Artefacts during late winter 2011
» at some specific locations in the four SEVIRI regions.
» Caused by a sharp decrease in the BRDF bands, unadressed by quality flag

Documented in Updated Validation Report 20




PRODUCT DESCRIPTION ldentified artefacts

Iberian Peninsula

Madagascar

20101003 20101011

Strips in FVC and LAl at some periods of year 2010
Assigned an erroneous value of 0
Unaddressed by quality flag

n

n

Documented in Updated Validation Report 21

New products 10-day VEGA (MTVEGA)

Delivery of 10-day VEGA (MTVEGA) based on AL3 (time scale of 30-day)
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Algorithm develpmement (EPS)

» Joint retrieval of VEGA+CWC by inverting data generated from RTMs

»  Powerful non parametric nonlinear retrieval methods

Prior distributions
LAI, ALA, HOT, B

U U

Database of

RTM simulations

Leaf Optical

Canopy Reflectance
Properties Model _®} Model
PROSPECT SAIL
S

Background
Optical Properties

Input: SEVIRI/ EPS

BRDF (K0)

in RED, NIR, SWIR

Prior Knowldege

Reflectance,
Absortance

Observation
Geometry
6.=0;0,=0;¢=0

Machine learning algorithms

KO — Outputs:
GPR, KRR, FVC, LA,
— FAPAR, CWC

NN, SVR

Algorithm Prototyping

VALSEZ2: intercomparison of algorithms for S2

Example: SEN3EXP:
LSA SAF
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Sentinel2 simulated from AHS
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Algorithm Prototyping VEGA and NN algorithm over SEVIRI

LSA SAF LSA SAF — PROSAIL NN
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Figure 1. Lefi: LSA SAF FVC, FAPAR and LAI maps of Europe for the date 2008/06/13. Right: maps of
differences of the comparison of LSA SAF and neural network (NN) FVC, FAPAR and LAI estimates.

A.Verger, F. Baret, F.J. Garcia-Haro, F.Camacho and J. Melia. Consistency of vegetation estimates from
SEVIRI/MSG observations and operational algorithms. Proceedings RAQRSS-111. Torrent, Spain, 27
Sept-1 Oct. 2010, pp: 99-104.

Algorithm Prototyping Global estimates from MODIS (MCD43)

Example: LAI, 10 June 2011

LAl (2011161)
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» Retrieval method: Gaussian Processes Regression (GPR)




Algorithm Prototyping Global estimates from MODIS (MCD43)

Example: FVC, 10 June 2011

&

b

e
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» Retrieval method: Gaussian Processes Regression (GPR)

New products Prototyping of water content
GPR
Canopy Water Content (kg/m?), > v :.8":' 150
Fuel Moisture Content (%) Q 4 R ,"* -
» Inversion of PROSAIL 03
Prototyped on CHRIS/PROBA, g, N> o
SEVIRI, and MODIS 3 1" .:-"-ﬁn:g;g;s 50
»  Different retrieval Algorithms: R=0.95
GPR, NN,... 4 0,
Simulated CWC (kg/m2) Residuals

Example: 7 June 2011

SEVIRI
20110607 CWC (kaim2)




New products Prototyping of primary production

NPP — Net Primary Production,
GPP — Gross Primary Production

» A Monteith type parametric (C-
Fix) model through the
assimilation of LSA SAF products - Intercomparison with MOD17
(DSSF, FAPAR, LST). : : el

»  VALIDATION
»  flux towers (eddy-covariance)

Station

n Prototyped with MODIS —; ~—+— Our estimates
“:‘U 4l MODIS estimates|
£
Example_ GPP’ 21 June 2011 ,&92 .......................................................
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A. Moreno, %ﬁ%’lz), Adsessmént of:MODIS imagery to track light-use efficiency in a water-limited
Mediterranean pine forest. Remote Sensing of Environment, 123, 359-367.

M.A. Gilabert, A. Moreno, F. Maselli, M. Chiesi, B. Martinez, F.J. Garcia-Haro, A. Pérez- Hoyos, A. Carrara, J. Melia (2013),
Estimacion de la produccién primaria bruta en Espafia empleando datos meteorolégicos e imagenes MODIS y MSG, Proc.
XV Congr. AET, Madrid 22-24 Octubre 2013.

Reconstruction of seasonal curves Potential applications
GLC2000 17. Masaic: Crapland / Tree Cover / Other natural vegetation
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« Africa is a consolidated region: no gaps, temporal continuity, improving the
capabilities of polar orbiters to characterise the phenology




Potential applications

Deriving phenologic attributes
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Guan, K., E. F. Wood, D. Medvigy, K. K. Caylor, S. Liand S. J. Jeong, 2013, Derive vegetation phenological time and structure

information over Africa using SEVIRI daily LAI, IEEE transactions on Geoscience and Remote Sensing, in press.

FEEDBACKS CLIMATE-VEGETATION Impact of 2004-06 drought in Spain

FVC shows large deviation for certains
classes/periods in water-limited areas
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Automated monitoring of vegetation disturbance

Modeling the dynamics of vegetation
» Season-trend parametric model:

- Model ___— Residual
nal X

o o

Example: Time series of SEVIRI FVC

3
FVC(t) = a,+at+ Z A sin(kwt + ¢, )
k=1

Example: Disturbance measure

std _resid(t) = M

Oy

APPLICATIONS:
» Real time detection (drought, fire):
Retrospectively monitoring the extent of disturbances

n

Automated monitoring of vegetation disturbance
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0l o it | Example: Drought in Somalia
ow § b i (2012)

o odl I |« FVCIMSG time series
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- |+ Probability of disturbance maps

(typically significant for
std_resid<-1)
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VY SEVIRI Capabilities (VEGA)
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1= VEGA is specially suited for very
rapid detection (e.g. < 1 month)

Residuals

34

1 1 1 1 1 1 1 1
2006 2007 2003 2009 2010 201 20112 2013
Time (years)




Drought monitoring Potential applications

Severe drought in Horn of Africa (2011):
» Shortage of rain in the two rainy seasons (autumn and spring)

3 onthly rainfall ancmaly (mm), 201012 Detection of disturbance, 20110127
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Drought

monitoring

Horn of Africa (2011)

Latitude

Detection of disturbance, 20101017
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Drought monitoring

Horn of Africa (2011)
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Drought monitoring Horn of Africa (2011)

Detection of disturbance, 20101217
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Drought monitoring Horn of Africa (2011)

Detection of disturbance, 20110107
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Drought monitoring

Horn of Africa (2011)

Detection of disturb

ance, 20110127
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Drought monitoring

Horn of Africa (2011)

Detection of disturb

ance, 20110207
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Drought monitoring

Horn of Africa (2011)

Latitude

Longitude

Detection of disturbance, 20110217
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Drought monitoring

Horn of Africa (2011)

Detection of disturb

ance, 20110227
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Drought monitoring Horn of Africa (2011)

Detection of disturbance, 20110307
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Drought monitoring Horn of Africa (2011)

Detection of disturb

ance, 20110317
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Drought monitoring Horn of Africa (2011)

Detection of disturbance, 20110417
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Drought monitoring Horn of Africa (2011)
Detection of disturbance, 20110507
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Drought monitoring Horn of Africa (2011)

Detection of disturbance, 20110527
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Drought monitoring Horn of Africa (2011)
Detection of disturbance, 20110617
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Drought monitoring

Horn of Africa (2011)

Detection of disturb

ance, 20110627
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Drought monitoring

Horn of Africa (2011)

Detection of disturb

ance, 20110707
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Drought monitoring Horn of Africa (2011)

Detection of disturbance, 20110727
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Drought monitoring Horn of Africa (2011)
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Drought monitoring Horn of Africa (2011)

Detection of disturbance, 20110907
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Drought monitoring Horn of Africa (2011)

Detection of disturbance, 20111117
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Drought monitoring Southern Europe
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Drought monitoring Southern Europe
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Drought monitoring Southern Europe
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Drought monitoring Potential applications
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Drought monitoring Southern Europe
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Drought monitoring Southern Europe
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Drought monitoring Southern Europe

Latitude

Detection of disturbance, 20061027

! [ ! ] [ {Unpraces.

.Barefdisper.

{=(-0.8)
{07

1-0.8

20
Longitude

64




Drought monitoring

Southern Europe
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Potential applications
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Drought monitoring Southern Europe
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Drought monitoring Southern Europe
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Drought monitoring Southern Europe
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Detection of disturbance, 20070727
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Drought monitoring Southern Europe
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Drought monitoring Southern Europe
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Drought monitoring Southern Europe
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Drought monitoring Southern Europe
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Drought monitoring Southern Europe
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Drought monitoring Southern Europe
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Drought monitoring Southern Europe
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Drought monitoring
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Drought monitoring Southern Europe
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Drought monitoring Southern Europe
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Drought monitoring

Southern Europe
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Drought monitoring

Southern Europe
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Detection of disturbance, 20100707
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Drought monitoring

Southern Europe

Latitude

Detection of disturbance, 20100727

A0

-48

46

-4

o B T T |
L S0 0 R
' i '
e :.'.' ______________ B JI ___________________ : ____________________
.&1 ] |
| H haet
a i [
. S PP facsssochisndsassgad P B I S —
: X
. _ S
e T R TR TR CEE L E EPES LECEEPERT PR ]
H
H
H
H
| - R TTETT - - oo _TEEEREEER R SR L W —
"
e h

20
Longitude

Unproces.

Barefdisper.
>(-0.6)

-0.7

-0.8

-048

86




Drought monitoring

Southern Europe
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Drought monitoring

Southern Europe
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Drought monitoring
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Drought monitoring

Southern Europe
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Drought monitoring

Southern Europe
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Drought monitoring

Potential applications
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Drought monitoring

Potential applications
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Drought monitoring

Potential applications
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Drought monitoring

Potential applications
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Drought monitoring

Iberian Peninsula Drougth (2012)
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Drought monitoring Southern Europe
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Drought monitoring Southern Europe
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Drought monitoring Potential applications
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Drought monitoring

Potential applications
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Potential applications
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Drought monitoring Southern Europe
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Drought monitoring Southern Europe
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Drought monitoring Potential applications
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Drought monitoring Southern Europe
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