23 October 2018

Copernicus Global Land User Conference Copernicus Global Land (opemicus
Toulouse (France) Providiig bio-geopleysiealprochits of lobal aud surface Cupespesonarh

Testing Copernlcus \
Producis:to: eshma’re
fores’r cqrbon

SESSION: GLOBAL % &
TOWARDS IGH agresta
RESOLUTION

Pilar Durante
Nur Algeet
José Luis Tomé

Cecillio Oioncr’re




io|

)

SSiO
nclus

Pisc
b

R e
= RBMWISEY

b <




P 0 VS ,
i By :%E‘}?}} mw’:%

L
,
by g AT M ; e g A
5"_ ”.. :&;.' VI“ ¥ wl ”.\’{“"‘ \.;?;-;Sﬂ;,;“ o

P
b
o

" 55 M T } rphei
t i . o R2E 43 PN RS
4 ¢ Wi 'Q * ‘.""V"' ‘ 1 e '*_"‘ 4 iy ",',ﬁ 1:"[&\; lg‘ﬁ,'.}‘.;’n.’ .“' % ;
¢ ‘»Y J O S o =S n“' W‘){r‘ e 37 ot L Ay '-‘,',. j5’\‘(’ _ ¢ 2
) Yéus " » A ' Lo o v i £
: ' . o T A W iy S »
i sal i ¥ Ay 5k e 3
‘ <
4 3
’
Ao s
- : P g
: vl
i ¢ B o : @ p . 3
\ [ . g ’ oo sen ﬂ ,,’4 / ¢
v
\ " \

- » s F 5 ¥ s A
"4
"l
F
"




ipcc

Threatened by global change e
2 ° C Global Temperature Target

Potential carbon sinks: Forest at
national scale

COP21-CMPT

PARIS 2015

UN CLIMATE CHANGE CONFERENCE







Infroduction

LIDAR Images availability : Second cover of National Plan for Aviation

Ortho (PNOA) 2016
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Pulse density:
0.5 pulse/m?

Mean vertical
accuracy:
20 cm



agresta

Copernicus Global Land Service: Providing bio-geophysical products of global land surface in
near-real fime. Vegetation products of 300 m pixel resolution each 10 —-day period

esa copernicus
space component data access

PROBA-V ESA Mission (2014)
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What if we combine them? agresta

Combining LIDAR
data with opftical
remote sensing
Images

High-accuracy LIDAR data
at local scale

High temporal resolution
at global scale







Materials and methods
Study area: Region of Murcia agresta
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SOURCE DATA

Materials and methods YN
agresta

v LIDAR data (PNOA2016) ‘ Aboveground forest carbon map
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Materials and methods YN
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v LIDAR data (PNOA2016) ‘ Aboveground forest carbon map

v' DEM 25-m pixel resolution from «Spanish National Geographic
Instituten (CNIG):

= 14 terrain variables (SAGA GlIS software)




Materials and methods
Source data agresta

& saca
File | G sing Map Window ?
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v LIDAR data (PNOA2016) ‘ Aboveground forest carbon map

v' DEM 25-m pixel resolution from «Spanish National Geographic
Instituten (CNIG):

= 14 terrain variables (SAGA GlIS software)

v' Forest Map of Murcia (1:25000) (MAPAMA): GIS Cover linked to a
detailed forest database.

SOURCE DATA

v Copernicus Global Land Service. Vegetation products 300 m:
= NDVI, LAIl, FAPAR, FCOVER




Materials and methods
Source data agresta

About | Contact us

erniCuUs

Europe’s eyes on Earth

Providing bio-geophysical products of global land surface

Copernicus Global Land Service C 0P

Land Cover

| Copernicus Global Land Service g [
) Providing bio-geophysical products of globzl land surface permlcus Contact

Europe’s eyes on Earth

Catalogue search

Vegetation Indicators - NDVI 300m V1

P Help

» Collection
¥ Basic

Start date DLO1/2014
End date [04/06/2018

» Advanced

May and October
2016




Methodological scheme

agresta

300 m pixel reslu’rion
LIDAR carbon map

h;
¥

Train data set %
Test data set (3,000 random:
points) L

Carbon_Mur300 FAPAR_160510 FAPAR_160520 FAPAR_160531 FAPAR_161010 FAPAR_161020
25069 54245740058 033600003 033200002 031600001 032400000 0.33200002 .
25070 35312420866 032000002 031200001 030400002 031600001 0.33600003 D EM
25805 35577684141 028000000 028400001 027200001 031200001 034000000 : A
25807 45450012740 034400001 033200002 030800003 032400000 0.34000000
25808 38.286589771 0.34000000 0.332600003 0.32400000 0.24000000 0.26400002
25809 33.0440508758 0.28400001 0.20200003 0.30000001 0.21600001 0.22000002
25810 20381473173 0.25600001 0.25600001 0.23600002 0.17200001 0.18000001
25811 4.870452041 0.24000001 0.22400001 0.19200000 0.08800001 0.08800001
26540 35.70828530% 0.30000001 0.28000000 0.24800001 0.28000000 0.29200003

14 terrain
data

26541 33383498357 030400002 0.28800002 027600002 030000001 0.32000002
26542 30456027013 0.29200003 028000000 027200001 030000001 0.30800003
26543 41383017205 0.33200002 031200001 030400002 0.33200002 035600001




Methodological scheme
7 YN

Carbon spatial predictive model agresta

. Three stages:
+ 1. Predictor variable selection
. 2. Spatial interpolation (QRF)
. 3. Estimation of uncertainty

- 1. Variables selection
~ Linear models (stepwise )
~ Variance inflation factor (VIF)

~ Variable Selection Using Random Forests
(VSURF -R package)




Methodological scheme :
Carbon spatial predictive model agresta

2. Spatial interpolation: Quantile Regression Forest (meinshausen 2006)

3. Estimation of uncertainty

_ | “ I5 “ |




O EVVREE L R N N

NRONLA ’_'
ALt R 3%

A e
ot AP AL
dh s T 1 P

\ 4‘;«.""'0 "R », _'l'

" S TET il e«

i ot lo? g s S YT

' 1 [+ '|f Y
b %ﬁ 4 el 87

&

’ 'l"‘ . 'I
oL
bk 1§
‘o
) 543
' -
L5 4
p

4 v A TEFIAL B
ok L% e R .,v‘;',_,,--,"~ 4'/" .

’ . a . ‘J 4“'.-A '. .‘.:.‘ .'I""
Mg LSRR D N T M’r‘&%'& e
o :‘,,J # J.\' 4'.,1""3 'q‘( )r'_“‘”."_a ‘!‘,Z;\‘vb" * L l ’
T A
A

ik

St



Results PN

agresta

1. Selected variables:
* Vegetation index: NDVI (2016/10/11 and 2016/05/21) and LAl

(2016/10/10);
« Topographic variables: DEM, relative slope position and

channel network base level.

2. Spatial interpolation. Predictive model:

R
RMSE Accuracy RMSE val

squared

22




Results PN

o . agresta
Spatial interpolation
Aboveground €02 (kg/ha) Aboveground Uncertainty (kg/ha)
forest carbon = (0.001 forest carbon m 1111
m 27,203 = 12.346
1 54.405 = 23.581

81607 34816
) = 108.809 v ) = 46.051
= 136.011 A= TN S |m 57,287

10 0 10 20 30 40km
[ m— m—

10 0 10 20 30 40km *
T .




Results YN
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Associated uncertainty

Carbon vegetation

Unc/Pred

g Pallgrod o oo o

I
300 400
Predicted
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o . agresta
Spatial interpolation
Aboveground €02 (kg/ha) Aboveground Uncertainty (kg/ha)
forest carbon = (0.001 forest carbon m 1111
m 27,203 = 12.346
1 54.405 = 23.581
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= 136.011 A= TN S |m 57,287
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Results YN

. . agresta
Associated uncertainty

Carbon vegetation

Unc/Pred

300 400
Predicted
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Discussion and
conclusions

+ Close relationship between:

Aboveground forest carbon “ Vegetation characterization
(LIDAR) (Remote sensing)

—

NDVI LA
(Mean seasonal profile in (Thickness of the
Mediterranean ecosystem: vegetafion cover.
max in spring and autumn) Essential Climate Variable)

’.” + Highest uncertainty associated with low predicted carbon values, it
may be associated with the accuracy of the general allometric

,"* equation obtained from literature.

« Statistically-robust model; feasible and cost-effective approach for
monitoring nationwide (moderate spatial resolution) and easily
updated (high temporal availability)
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Expectations YN
agresta

v~ Copernicus global products with high temporal and spatial resolution,
applicable for global, national and regional scale for forest inventories,
planning and management.

v~ According to our projects, implementation of products for quantification,
assessment and monitoring at different scale approaches:

Afforestation /Deforestation
Fuel types

Burned areaqs
Changes detection in ecosystems

v Combination of different sensors:

Radar/optical
LIDAR/opftical




Applications

Forest management:

Forest survey

Plots measurements
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REDD+ PROGRAM: Madagascar agresta

Carbon losses by degradation and deforestation vs.

Carbon gains by afforestation and forest recovery

2000
2001
2003
20m_ Forest
2005
— minNBR basemap
22{:1“;3 oef 2005
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Rafael Cubero Rivera
Derecinr Geoecsl do PekiSca Forestal y
500405 RN M Poolegors dr Cas B La Mancra.

Remote Sensing of Envimnment 187 (2016) 267-280

Contents lists available at ScienceDirect

la interfaz urbano-forestal = . .
Dy Remote S@I’lSlI’lg of Environment

journal homepage: www.elsevier.com/locate/rse

Generation of high-resolution fuel model maps from discrete airborne @mmmk
laser scanner and Landsat-8 OLI: A low-cost and highly updated
methodology for large areas

b.c

Eva Marino **, Pedro Ranz ?, José Luis Tomé ?, Miguel Angel Noriega ?, Jessica Esteban ¢, Javier Madrigal

* AGRESTA Sociedad Cooperativa, ¢/Dugue de Ferndn Nufiez 2, 28012 Madrid, Spain
Y INIA, Forest Research Centre, Lepartment of Siviculture and Forest Management, Forest Fire Laboratory, Crra. A Corufia Km 7.5, 28040 Madrid, Spain
© Sustainable Forest Management Institute UVa-INIA, Crta. A Coruiia Km 7.5, 28040 Mudrid, Spain
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Centro de Investigacién Forestal

LOURIZAN

"N XUNTA DE GALICIA
:*: CONSELLERIA DO MEDIO RURAL

Direccitn Xeral de Ordensacin e Froductn Forestal

va I’ INIA

Instituto Nacional de Investigacion
UNIVERSIDAD DE CASTILLA-LA MANCHA " ; . .
y Tecnologia Agraria y Alimentaria

UNIVERSIDAD
B

CORDOBA

34



Artificial neural networks (ANNs) agresta

Imagen satelital Informacion relativa

Toput Layer © Hidden Layer Output Layer |

Crutpan

Time Series Analysis: BFAST verbesseltetal (2010)

Time Series Analysis: LandTrendr kennedy etal. (2010)
2004 2005 2006 2007 2008 2009 2010

2008 2009 2010 2001 2002 2003

2001 2002 2003 2004 2005 2006 2007

Spectral Index

Spectral Index

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
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Project: SUPPORT FOR THE JUSTIFICATION AND QUANTIFICATION OF GHG
EMISSIONS FROM FOREST DEGRADATION AND GHG EMISSIONS FROM
ENHANCEMENTS OF CARBON STOCKS OF A PROPOSED EMISSION REDUCTION
PROGRAM IN MADAGASCAR

Country: Madagascar

January 2017 —in Process

Partner: ONG FANC (Manondroala), Péle Carto
Client: Word Bank
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Collaborating centers networking YN
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ITYor
PR

Y
| PV,
FOREST /SCIENCES
CENTER " OF CATALONIA AARHUS UNIVERSITY
\ CENTRO ANDALUZ PARA LA /—\
‘ CA E S C G EVALUACION Y SEGUIMIENTO
‘ i DEL CAMBIO GLOBAL
/\m UNIVERSIDAD B CORDOBA

& cesefor

CONSELLERIA DO MEDIO RURAL Solutions for environment and development
Direccitin Xeral de Ordenacén e Producidn Forestal Soluciones para el ambiente y desarrollo

0’ INIA )

Instituto Nacional de Investigacion
y Tecnologia Agraria y Alimentaria

*
M—_-.\h ’ UNIVERSITY OF
o ’ EASTERN FINLAND

ICopernicus Global Land Gpemicus

Providing bio-geophysical products of global land surface Europe's eyes on Earth

Centro de Investigacion Forestal

LOURIZAN

XUNTA DE GALICIA

UNIVERSIDAD DE CASTILLA-LAMANCHA
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+34-969-243-064
pdurante@agresta.org

Wwww.agresta.org




