7 Managing water resources within Mediterranean agrosystems by
accounting for spatial structures and connectivities.

WP1 aims to characterize spatial structures and connectivities by developing innovating tools for observation and numerical representation:
- The spatial structures at local- and landscape- scales are:

(1) natural structures related to vegetation, soils, water resources and climate, as well as (2) anthropogenic structures such as landscaping features and
agricultural practices.

- The hydrological connectivities are surface and subsurface connections between elements.

“Innovative methodologies rely on the joint use of complementary observations with high spatio-temporal resolutions, as well as on
typology based segmentations or deep learning-based processing of multisource information”.

Task 1.1: Object geometries and landscape structures

Canopy

Aquifers

Soils

Infiltrability
Climate variability
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« Canopy

Accurate estimates of canopy transpiration (i.e. energy balance models or crop
modelling) needs an accurate characterization of the structural & biophysical
parameters of the vegetation: LAI, FAPAR, FVC....

&

To improve the estimates of structural & biophysical parameters of the
vegetation through novel Remote Sensing approaches
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Study 1. o Photogrammetry
o Spectral vegetation indices (V)
o Radiative Transfer Models (RTM) LAI
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Bellvert et al. (2021) Frontiers in Plant Science
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-> Crown Area (m?)
-> Canopy Height
-> Total canopy volumen (m?3)

Total volume (TV) = Below canc;{)i ;(z:ur:]e (BCV) =

> [
B = pixel (p)

A = pixel area (m2)

H,= pixel height (m)

d = distance from ground (m)
N= number of pixel

gl (AxHy)

| Canopy volume =TV — BCV/

Leyenda

Tractament
[ conTrOL
[ oeFiciT
[ MODERAT

Area (m2)
[ 0.0-5.1

f LS s N My 7 v ] 5.1-10.2
: .. . A 7 £ I 10.2-15.4
E E / o ; . LE b g g 2 B 15.4-205




Spectral Vegetation Indices

TABLE 2 List of spectral vegetation indices (VI), their formulation and reference. R is defined

as reflectance.

Index

Formula

Reference

NDVI
GNDVI
MCARI
NDRE
MSRRE

(Rs70—Res0)/(Rs70 + Reso)
(Rs70—R570)/(Rs70 + Rs70)
[(R710~Res0)—0.2(R710—Rs70)] R710/Reso
(Rs70—R710)/(Rg70 + R710)

(Rs70/ R710)~ 1/ \/Rg70 + Ry10 + 1

Rouset et al. (1973)
Gitelson et al. (1998)
Daughtry et al. (2000)
Barnes et al. (2000)
Wu et al. (2008)

MACAW TetraCam (6 bands)

- IRTA

RESEARCH & TECHNOLOGY
FOOD & AGRICULTURE

Validations
\\ (AccuPAR LP-80)

Radiative Transfer Models

TABLE 3. List of parameters and their ranges used in PROSAIL reflectance modeling.

Image Acquisition

24" July 2018 28™ August 2018 24™ July 2/

DOY
Time image acquisition

Solar irradiance (W.m)

Solar zenith angle (°)
Solar azimuth angle (°)
Spectral bands (nm)
Soil reflectance
Number of simulations
Latitude

Longitude

Nleal’

Cub (pg.cm™)

Car (ng.cm?)

Ch]'uwn

Cy(g.cm?)

Cdm (g.cm'z)

LAI

Average leaf angle (°)
Hotspot (m.m™)

205 240 205
12.50 12.25 12.25
924 778 910
21.81 32.04 21.38
193.43 184.53 183.91

515.3,570.9,682.2,710.5, 781.1, 871.8
0.121,0.163, 0.192, 0.319, 0.373, 0.363
100000

41.5

0.85

1.2-2.2
0-90

0-40
0.0-1.0
0.003-0.011
0.003-0.011
0.0-6.0
30-80
0.1-0.5
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TABLE 4. Coefficients of determination (R”) of the regressions between leaf area index (LAI) and daily fraction of intercepted radiation
canopy volume, PROSAIL radiative transfer model, and multiple

(fiPARs) with spectral vegetation indices (VIs), crown area and
regression analysis with empirical variables.

Parameters NDVI GNDVI MCARI NDRE  MSRre | |Crown Canopy || Predicted LAI and fiPAR | Multiple regression analysis
area volume (PROSAIL)
(m?) (m’)
LAT 247018 0.24 0.25 0.30 0.56 0.54 0.72 0.72 v=0.45x+0.60, R*=0.67, RMSE=0.24 | v=-0.74+3.31NDRE+0.03Volume, R*=0.74, RMSE=0.19
LAIT 255208 0.57 0.50 0.49 0.51 0.48 0.65 0.64 y=0.57x+0.20, R*=0.46, RMSE=0.38 | y=-1.81+6.93GNDVI-1.98MSRre+0.02Volume, R*=0.70, RMSE=0.17
LAI 2472010 0.41 041 0.36 0.42 041 0.44 0.49 vy=1.00x+0.05, R*=0.56, RMSE=0.39 | y=-1.22+3.50NDRE+0.02Volume, R*=0.54, RMSE=0.30
LAI ay ns ns ns 0.15 ns 0.59 0.58 v=0.59x+0.49, R*=0.40, RMSE=0.34 | y=0.49+1.98NDRE-1.06NDVI+0.03Volume, R*=0.60, RMSE=0.24
JiPAR »47018 0.37 0.39 0.15 0.49 046 0.53 0.50 v=0.54x+0.28, R*=0.64, RMSE=0.07 | v=-0.914+0.05MSRre+2.22NDVT+0.01Volume, R*=0.64, RMSE=0.06
JiPAR 2552018 0.45 0.49 0.38 0.47 0.46 0.49 0.45 v=0.80x+0.09, R*=0.45, RMSE=0.14 | y=0.03+0.83GNDVI+0.01Volume, R*=0.56, RMSE=0.05
JiPAR 241712010 0.38 0.40 0.32 0.41 0.39 038 0.43 y=1.15x-0.15, R*=0.51, RMSE=0.14 | y=-2.93-3.21MSRre+12.75NDRE, R*=0.53, RMSE=0.10
SiPAR; ns 0.18 ns 0.16 ns 0.49 0.48 v=0.44x+0.34, R*=0.29, RMSE=0.12 | y=-0.24+0.62GNDVI+6.95SMCARI+1.19NDRE-
0.65NDVI+0.01Volume, R*=0.56, RMSE=0.07
Spectral Vegetation Indices Photogrammetry RTM

(

J

Bellvert et al. (2021) Frontiers in Plant Science
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ET, (mm day)

Assessment of differences in water use efficiency between rootstocks
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24 July 2018
A — = 241 July 2019 R?=0.48

R?=0.82
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Bellvertet al. (2021) Frontiers in Plant Science
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Study 2. Almond trial (2021-2022)

FOOD & AGRICULTURE

{ 4 Training Systems vs. 3 Irrigation Treatments }

1. To compare different ‘point cloud’ techniques to estimate LAl and FIPAR: Terrestrial LIDAR vs. Photogrammetry.
2. Relate FIPAR and LAI with Transpiration (sap-flows)

3. To validate ET partitioning using TSEB model (very high-resolution imagery) against sap-flows

4. Obtain the water production functions (kg / m3 water transpired)

Il YV ¥
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Task 1.1: Object geometries and landscape structures
«  Canopy

o Targets: density, height and roughness, crown size, row spacing / direction, profiles of fraction
cover and leaf area index.
-> need of LiDAR measurements for accurate olive tree crown for DART mock-up
o Methodological innovations: 3D radiative transfer modelling with joint use of multispectral airborne data and Sentinel-1 & 2 satellite data, photogrammetric processing of
multispectral airborne data.
-> DART modelling to explain PRI measurements over olive tree
-> low cost TIR imagery over vineyard (Spain, installed) and Taous olive tree (to be installed in June 2021)

Flux station at Verdu (CAT)
Drip irrigated vineyard 04/21-10-21
ESA WineEO, ANR Hiliaise, CNES

TRISHNA projects.

[ 7 >




Task 1.1: Object geometries and landscape structures PhD
Nejmeddine

- _Aquifers B L5 OVHICH

Targets: 3D description of aquifer structure and flow pathways. o Methodological innovations: joint use of geo-electrical methods,
electromagnetic sounding, and stable isotopes (6180 and 62H). Partners: CERTE, UNICA.

Objectives

. Aquifer structure characterization around Lebna dam
(Geometry, and lithology)

. Leakage delineation
. Flow pathways
Work performed
. Geological investigation; outcrop mapping,
. Lithological cross sections,
. Geophysics investigations:
67 SEVs
14 Tomography

1 drilling well 30m for calibration
6 Piezometrics surveys (71 boreholes)
. Piezometric mapping and monitoring

Installation of 13 piezometric sensors;
Installation of 6 Pezometers (of 3to 7m deep);
Topographicleveling (PZ, Boreholes and VES)

Calendar & Difficulties: 2019-2021
Geophysics calibration
Only 1 drilling well 30m

670000 472000

: . . 5| & Water samples
4 Vertical electrical sounding P

— 1
o 1000m 2000m

Geophysics acquisition




Task 1.1: Object geometries and landscape structures PhD

- Nejmeddine "'/'lLMI))'
TEOUHICHI (%l

" LISAH

« Aquifers

4073000

0o 100 Lol 00 2000 L

Coastal aquifer Piezometric maps: (a) in Isobath map of Lebna  Isopach map of Lebna
Feb.2020, (b) in August 2020 shallow aquifer shallow aquifer
To be done
*PS Geophysicalinvestigation
(CERTE/UN|CA/L|SAH) Deliverables

D1.1.1 [Task 1.1]: dataset @ Month 15
*Piezometric maps of Augustand Feb 2021 and 2022
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Activities

Soilsand Aquifer:
-Geoelectrical methodologies for the description of aquifer structure and the definition of soil structure;

-Use of radar satellite data for the evaluation of soil moisture content;

-use of optical satellite data for Evapotranspiration estimate in a Sardinian Basin (in cooperation with CESBIO: a student
from UNICA spent 3 monthsin CESBIO Lab);




-> Geoelectrical/geophysical methodologies for the description of aquifer structure and the definition of soil structure;

1. Developmentof “novel” strategies for the characterization of the 2. Organization of a preliminary meeting between CERTE/UNICA/LISAH

static and dynamic components of the subsurface: concerning the geophysical and remote- and proximal-sensing
methodologies among the differentsites of the project: Lebna (leaking

dam) -Tunisia; Orroli (wild olive trees) — Italy; but, in case, also, Sfax
(olive orchard —to be further discussed)—Tunisia

1.1 new4D algorithmsforthe inversion of time-lapse Electrical
Resistivity Tomography (potentially, also, Induced Polarization)
data.

2.1 interestingdataare available orare goingto be available onall
the sites. In particular besides the “standard” ERT data, at least for
the Lebna and Orroli cases, the acquisition of Self-Potential (SP)
measurementsis planned.

1.2 collection of 1 (before ALTOS) +2 (during Dec. 2020, Jan.
2021) +1 (Jan. 2021 for calibration/validation of a new really-3D
acquisition system —256 channels) datasets onthe Orroli’s test

site In fact, SP data might highlight the fluid movements (clearly crucial,
1.3 preliminary tests foranew ERT “permanent” 256-channel for studyingthe leaking of the dam and the dynamics of the wild
system olive trees—inthissecond case, especially, if correlated with sap-
flow and evapotranspiration measurements).
i - 2.2 the data will be exchanged between partnersinorderto more
Resatvey (Ot m) [LoglieertS] T On sp)= 0746611 ¥ og. sp) = 075616 tl me Step & P

. o efficiently test the algorithms developed by one of the partners and
; 10 - i to getthe bestout of each dataset.

S e —— (T tl Sharingdataand procedures, notonly will optimize the resources,
PR Cmam 2% but will also foster mutual capacity-building and collaboration (to be
e B A o il oledllE 20 b implemented also via shared scientific publications).

= bs
§ - i t2 2.3 togetherwith geoelectrical measurements, acquisition of other
O R B . B ‘

" =} proximal-sensing data could be performed (e.g. electromagnetic

induction, EMI, measurements). Also in this case, dataand

. - procedures forthe data elaboration can be shared. If the pandemic

§ - i? t3 situation will allow it, joint field campaigns (sharing also
“ ® ™ & @ @ ™ ™ ® N

instrumentation) can be arranged in late 2021.

Destance (m)
Reuntrty (Ohm m) [Logleents) (i sp) » 074511 £ fog #p) = 075516

Destance (m)

Fosaty Oanst ResiPerssl 2 G W) ROZNN 2 e ) o arote 2.4 the (time-lapse) geoelectrical/EMI data can be integrated with
_ s — — 28 : . .
£ - . t4 the remote-sensing measurements. This, potentially, could pave the
L . o8 road to the data-informed spatial extrapolation of

% D D & e % P 0 0 proximal/geophysical results (more logistically expensive, but with a
Resuinty (Oheno) (Logiert6] 7' @n. sp) = 074811 2 Gog. op) = 075616 larger depth of investigation, DOI) viathe remote-sensing

£, — i t5 observations (with a shallower DOI, but ubiquitous).
T :

Osttance (m)
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e Spatial variability in soil infiltrability

1/ mapping of soil surface characteristics related to soil infiltrability

Spatial characterization of the hydraulic conductivity of the upstream part of the Merguellil watershed in
order to improve the hydrological characterization of the site and improving modelling results mainly of the

SWAT model

On site
determination of
the saturated
hydraulic
conductivity
using the
pressure
infiltrometer

Using
geostatistical
method for the
spatial
distribution of
the saturated
hydraulic

f conductivity
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e Spatial variability in soil infiltrability L N

2/ Methodological innovations: joint use of time series of optical and microwave remote
sensing

* Use remotely sensed near-surface moisture from a passive microwave sensor for
estimating the soil surface infiltrability

* The spatial and temporal variability of soil infiltration maps generated by remote sensing
will be compared to the ground observations within the watershed
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Task 1.1: Object geometries and landscape structures

e Infiltrability

Sentinel-2 images to assess soil surface characteristics over a rainfed
Mediterranean cropping system

° Institut 4 Recherche l/ ‘
e
pour le Développement l N RA@ A nc T ﬂ C n e S
FRAMNTCE la science pour la vie, I'humain, la terre TETIs

KOM ALTOS /25 may 2021



Context & Objective

Soil infiltration characteristics linked to soil surface characteristics

Results from works done over fields of ORE OMERE along 6 years

Climatic event Ay Coarse
or farmer L ) N 5 & e elements
practice Tilage P Cher(rjl_ical Soil rugosity

weeding '
Soil surface o o
characteristics ‘ = ' <l
No crust Thin crust Crust Ks =1 (RT, Vgt, VgS, Cx)
30 _ /
20
Infiltrability Green
————— viget:tlon
Faction
Ks Dry
o .
E——— t vegetation

fraction

Can we monitor the soil surface characteristics (SSCs) (in space and time) ?



Study area & Data

Study Area

b)

* Kamech catchment (2,63km?)
» 384 fields (mean plot area = 0,59 ha)

 SSCs observed over 34 fields, every 2 weeks (in red,
blue, green on Figure c) :

Field and satellite data

« SSCs studied:
* green vegetation fraction

* dry vegetation fraction

* physical soil surface structure

« 5 sentinel-2 data (10 bands, 10 m resolution).

« Field boundaries map

Date of S2 . Number of days between
) Date of field . . ,
images . images acquisition and field

o observations :
acquisition (Y-M-D) observation
(Y-M-D)

2016-08-04 2016-09-01 28*
2016-10-03 2016-09-28 5
2016-11-02 2016-11-03 1
2016-11-22 2016-11-21 1
2016-12-02 2016-12-02 0




Methods

Method « single-date » Method « multi-date »
A) B)

R TR TP ST TR P - e e e e i i i m i m i m i m e = \
_____________________ _ e i e e e e e m e m e — =g
r~ . ! o Acquisition data r‘. | é Preparation of full dataset .
dAchISItlon data ¥ V.A ! 1 e Preparatlon Of fu" dataset I ! ; I Image Pixel Attr., Attr., Attr., . Attr., Attr., Class !
' 1 ! Pixel Attr., Attr., Attr., - - Attr., Attr.,, Class ! ! . sentinel'.z ! 4 1 Ru«m RII,I,Z er,:,x Rr;,n.s Rr,,;,m 0% !
i se"'ti“e""; i":ﬂge ! T T o o Tl e o [on 11! image :fqu"ea I f 2| Ry | Ry [ | Ban | o | e | Rans | Ry | 05% | ]
. acquired at ¢; - - -
I q ! 2 Ry Ro | oo | Ras | oo | o | o | Riss Riso | 0-5% 1 I Ly, Iy 1y, Uy 15 I
i h Rihs Renz Repns Reha Renie 525 % | ! SSC] !
; obsesrf:f att, ! | I :?Z?fr‘a’regratz ! 4 h Fane | B | o | R | o | o | R | R | 05% |
. I 1266 | Rysss | Frosses | o | Rys | o | o | o | Rymes | Ry | 05% | ] | |
1 . .
L e - | F | 15 1264 Riosoonr | Regroene Ry 12004 Ritzons | Reguaonso | 5-25% |
Test set Training
Test set Trainirg | A
----------- (30%) set (70%) M Ciassification Map - : gm  AcCUrac G0 set(10%)
r Accurac Classification Map | - Y
! d ! . of SSC; .. assessment !
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; of §8C;att, X ! Classifier Model ! Classifier Model |
! | - I, RF. mdssc Q‘ .
A ‘ . ' I

. . 1 RF_sd;ssc ﬁ '
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» Both methods provided accurate performances (overall accuracy > 0.79) regardless of the studied SSC
and the tested Sentinel-2 image

» The “single-date” method did not allow the classification of SSC classes that were not observed on the
studied date, while the “multi-date” method allowed the classification of all SSC classes observed in the
five Sentinel-2 images

02-11-2016

"Single-date' approach ""Multi-date" approach

50-75%
5-25%
25-50%

0-5% 5-25%

0-5%

o
0% 0%

Next question would be : Can we estimate the soil infiltration from these soil surface characteristic ?



pour le Développement
FRANCE

Task 1.1: Object geometries and landscape structures m-D...,m.,Em.m..e

Ll Ll eofge
L CI I m ate Va r I a b I I ltv- French National Research Institute ior Sustainable Development

o Targets: climate spatiotemporal structures.

o Methodological innovations: disaggregation of climate model simulations using multivariate statistics on various data (in-situ, remote
sensing, high resolution meteorological model simulations) or using stochastic weather generator with SAR images.

-> MetGen stochastic weather generator (PhD N. Fahrani)

P(WS, AirT, Rh,GR) = P(WS)P(AirT|W S)P (Rh|AirT, W S)P (Gr|AirT). (1)

Figure T: Qg plots for each meteorological variable comparing surrogate series (see color legend) on the
y-axis with the observations on the x-axis. Associated Root-Mean-Squared Errors (RMSEs) are indicated in

each plot.
o
o RMSE MatGan: 0.25 & AMSE MelGen: 022
RMSE ur-proc: 0.85 = AMSE un-prog: 1
w | FMSE COFt oG * | mAmsECDFL 018
- RMSE MBCn: 0.14 - AMSE MBCGr: 017
Relative E =
Ai £ = €3
rtemperature humidity 3ol A 3
i isg B MetGen
i - 4 CDFt
Figure 4: Inter-variable dependency graph yielding the product rule decomposition in (1) which allows to 2 v MBCn
model the dependence structure of the four meteolorogical variables in MetGen.
< un-proc
= o -
T T T T T T
f 0 ] 10 15 20 0 10 20 30 40
Obsarvad [m's) Observed ("C)
(a) Wind speed (b) Air temperature
=
2 1 AMSE Mettan: 1.21 | AMSE MetGan: 24.28
@ Oos RMSE Ln-proa: 285 RAMEE un-proc 3572
8 & o 2 | AusE coFr o.e S | RMSE CDFL 554
4 & con RMSE MBCn: 0,68 A 2 7 AMEE MBCh: 682
9 ¥ Macn k) £ 1
n 2 & unpro =8 E
i 78l
¥ T % 5
[ o 4
a o
X & % i
i 30 =1 © ik
. ¢ 2 NEN T T T T T T T T T T
: ) ) ) Days ) ) ) y a 20 40 ] B0 100 0 200 300 1000
Figure 12: Chronological fluctuations of SI estimates at the satellite overpass times during May 2016 with
Ossrved (%) Ohserved (W/m2|

the different choices of meteorological information (either the observed series or one of the surrogate series) ) o
used to constrain the SPARSE energy balance model (see color legend). For MetGen, a high stress condition (c) Relative humidity (d) Global radiation
series is computed out of the 50 replicated surrogate series. - - - - - - :
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French National Research Institute ior Sustainable Development

SAFRAN + ISBA + MEDCORDEX Moucha et al., MDPI/Atmosphere, 2021 ‘ERDL::S‘.:“.;;;:‘::::;::: &EIO

Evaluation of SAFRAN (2004-2014) Futuristic scenarios (2041-2060)
* Regular grid (8 km) versus variable grid 1) Quantile mapping on two stations (plain and
. : mountains)
g i Mountain station (Aremd) 2) Transfer functions applied to Euro-CORDEX
e on the Tensiftby separating plain and
=h¢ mountainous grid points
g 3) Compute Delta change on debiased Euro-
Q- CORDEX
5 4) Apply the computed Delta Change to
_2 L e T e e AT K S e T SAFRAN e-analysis
P === DHS — SAFRAN/IRREG — Microfdet SAFRANSBEM
£ JI8F | Air temperature, annual average
%_ ‘ * - ', Historical (2004-2014) RCP8.5 (2041-206(
S i
MM AR WM
(L Aue0t  Mayos  Feboc Fab-0" Aug-13 e
e
+ Rainfall/Snowfall partition e SAFANIroguio g Uni:C
o
()] .
< " Tensiftcatchment - Strongerwarming may be expected during
g | WmSAFRAN irregular --- Observation | the winter and Spring months
(]
>
8 H } « Mountainous areas are expected to face a
z lu l“ HmUh l Luﬂli HH hnluf lh higher increase in air temperatures than the
(jC) Aug-04 Feb-06 Nov-06 Aug-07 May-08 Feb-09 Nov-09 Aug-10 Aay-11 eb-12 Nov g-13 May-14 pIaInS.
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Activities

Climate variability:

-Disaggregation of climate model simulations using the Multivariate quantile mapping bias Correction and the Principal
Component analysis- Collaboration with Julie Careau (LISAH)




Calibration

Validation

Disaggregation of climate model simulations using Estimate of soil moisture in agrass field using Sentinel-1
the Multivariate quantile mapping bias Correction and Sentinel-2 observations
and the Principal Component Analysis-
Collaboration with Julie Careau

1
1
1
1
Rain[mmid] Tal © R Rswin [Wim?] 20— Wing Speed [mis] _ o RH [%] i :
80 g 1 - ’ = 1
30 . 600~ B0 1
z B0 .- w s 60 / 1
@ a0 7 a0 1
o0 d 10 200+ . 1
1
UD 2‘0 4‘0 éﬂ B‘D 100 nD 1h 20 Slﬂ 40 “O 260 460 660 800 y y 30 DD" 20 4‘0 60 éﬂ 100 I H H H
i Optical and radar products are used for the estimation of
1
' soil moisture content using the empirical Change detection
o A e 7~ 1+ method, the semi-empirical Dubois et al. (1995) model, and
= & . = i- 0 J | -
3 e / | = . ! the physically-based Fung et al. (1992) model
20/" 1D‘ . 1
e ol . o 0 . : ol : !
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. Month |TMPMX| TMPMN TMPSTDM TMPSTDMN| PCPMM |PCPSTD| PCPSKW | PR_W1 PR_W?2 PCPD RAINHHM SOLARAV| DEWPT |WNDAW
Weather Generator (WGN) : Kairouan ‘ o o
January | 18.23 7.28 3.75 2.47 38.12 6.79 10.11 0.07 0.31 3.06 9.47 8.03 2.63
February| 20.65 9.06 4.39 2.89 22.42 4.23 9.15 0.08 0.27 2.65 11.72 8.20 2.71
March 2411 | 11.08 4.48 2.78 26.75 5.30 14.45 0.08 0.39 3.47 16.07 9.85 2.72
April 28.51 14.66 5.08 3.43 30.18 4.60 7.33 0.11 0.22 3.71 18.93 11.88 2.76
May 33.77 18.70 5.27 3.44 19.66 2.79 5.63 0.06 0.26 2.53 21.67 14.18 2.54
June 36.90 | 21.57 3.80 2.41 10.65 1.92 7.25 0.05 0.19 1.59 23.83 13.72 2.54
. L July 37.35 | 22.66 3.51 2.16 3.98 1.93 19.47 0.01 0.20 0.29 25.47 14.36 2.45
. The WGN Contalns the StatIStlcaI data August 32.72 20.41 4.24 2.40 16.45 3.13 8.87 0.06 0.15 2.00 23.23 13.11 2.23
needed to gene rate representatlve dally September| 28.85 17.29 4.17 3.04 42.91 5.32 5.61 0.12 0.23 4.12 17.91 13.33 2.25
Cllmate data for the SUb-baSIn . . . October | 22.92 12.63 4.24 3.52 42.36 6.57 8.31 0.08 0.33 3.24 13.14 9.66 2.17
- It can be used to SImUIate dally Cllmatlc November| 19.14 8.62 3.43 2.95 23.29 3.70 6.90 0.07 0.29 2.65 10.41 7.10 2.54
data
December| 17.27 6.88 3.37 2.83 32.48 5.83 8.79 0.06 0.35 2.82 8.27 6.18 2.64
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Projected — Extraction of rainfall data from free satellite products (GPM-IMERG and CHIRPS)
(September 2021) 1

Processing of rainfall data (observed and extracted from satellite images) using
spatial interpolation methods (R, PYTHON,...)

l

Develop rainfall indices to study spatial and temporal variability

« Scarcity data in arid and semi-arid areas

ISSUES

« difficulty in collecting observed data (not free)
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" 3 N THE MEDITERRANEAN AREA

Task 1.1: Object geometries and landscape structures

e Deliverable progresses

e D1.1.1 [Task 1.1]: dataset @ Month 15 (20) = to be includedinto project clustered database (WP5).

e D1.1.2 [Task 1.1]: 2 submitted publicationsfor methodological innovations @ Month 21. » DONE !



