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SPOT4 on the mediterranean region
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SPOT4 acquisitions over the SE site from 3/02 to 18/06/2013
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EMMAH research questions

1- What interactions between agricultural surfaces and practices and ground water recharge?

— irrigation of grasslands in Crau

— impact of flooding with fresh water in rice fields on the saline transfers to the superficial

groundtable in Camargue

2- How production is impacted by the global changes (water restriction, ITK modifications) ?
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detection of agricultural practices (cut, irrigation, rice flooding, ... )
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Estimation of biophysical variables
(BV-net tool developped by EMMAH (Baret, Weiss et al)

Estimated LAl

— Input gt — Image characteristics.
: Filename : D:\Home\cowault\Documents\Grau_CIBV_nef\SFOT0414
- Interieave : bsq
Datatype : uint8
Input val Rows : 6750
[ Digital Number [7] TOA Reflectance ErmE
[”] TOA Radiance TOC Reflectance .
— Spectral Y
1
“Year [1980-2012] 2013 Lat (Dec. degrees) 434
Month [01-12] 04 Long (Dec. degrees) 4.4 05
Day [01-31] 14 Height (m) 80
Hour (LT} [0-23] 9 View Zenith Angle (Degrees) 239
Minutes [0-59] 8 View Azimuth Angle (Degrees) 989 0 L L 1 1 1 I
400 600 00 1000 1200 1400 1600 1800 nm
— pheric correcti
— Color
Red:
XS3 A
Canopy mode! Qutput biophysical variabls
Green:
SAIL [ GeosalL ‘ ’7 LAl fCOVER FAPAR Albedo sz
— Soils spectr
Reflectance Blue.
0z XS1 -
0.15
01
Specify soil spectra
0.08
—— L pocess
0 ' L L L ' aunch processing
0 500 1000 1500 2000 2500 nm s414testd]
RMSE = 0.69513 0.69025 RMSE = 0.059118 0.058796 RMSE = 0.05224 0.05255
. by 0.25
=" - 0 8
- - .
L g, o 0.8 o o
. i . <T . g o0z
= : - [N -. - o
Q05 -4 < 0.6 : : =
So - . W . 0.15
- T L 5 = °
- o xz &
y ot L g4 . : = 0.4 . . o
* - z - £ . £ 01 .
, £ B K7
= H L
- 7] . 02| - -
w 02| - 0.05
1 -
0 b 0 0
> 2 6 0 02 04 06 08 0
0 02 04 06 08 S
validation LA Validation FAPAR

Validation FCOVER

RMSE = 0.012445 0.012486

n
|

0.1 0.2
Validation Albedo



Validation: ground measurements during SPOT4 acquisitions

- Continuous measurements on various surfaces: albedo (CNR1), LAI, surface fluxes
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Questions for CEN PACA - Pé6le Crau (réserve naturelle pole Crau St Martin de Crau)
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Evolution of the steppe area?
— biotope protection (biomass estimation)
— sheep path & pasture production

— maps of ecological habitats

http://www.reserve-crau.org/4_o3natura.html



SPOT4 13/2 : f' , ~ Questions Fondation Tour du Valat

- saline transfers between lakes, ponds and sea ?

- regulation of water levels for the biodiversity ?

Regulation of natural ecosystems

T T—

- use of hydrological models

http://www.tourduvalat.org/



Questions UMR innovation Montpellier
14/4 13/6 - 18/6

Toward a spatial models for water quantity and quality?

D . MsC Thesis Feng Zhu
Irrigation bassin Farms

- detection of dates of
water flooding for rice

- Identify an optimum land use
(combination of agricultural activities)

- Typology of farm (f(ITK))

Bio-economic modeling

9

Water volume (m3/ha) = A * Area under rice +SB | tre Del tt
yivestre belmotte
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Objectives =

. —
» Remote sensing:

% Characterize the physical parameters of the soil and vegetation
% Improve the hydro-agricultural models with information derived from remote
sensing data (soil moisture, Biomass, LAI, ...)
» Hydraulic modeling:
* Assimilate the spatial data in the hydro-agricultural models

“ monitoring the water balance at different spatial scales



Study site

43633 43638 43642 43647 43651 43656

— lrrigation 0 0,5 1
T T T 1 nEtWO rll( 1 T T T
4989 4994 4998 50Q3arcél807 5012 5016 5021 5025

» Monoculture system (Plaine de la Crau)
» Experimental field of SupAgro (Support: F. Charron)
» Known rules of irrigation (IRD-GEAU Study, Thesis A. Mérot 2007)

> lrrigation system already studied in several works

» Further work by Emmah Unit



Dates of ac Ition of spatial data and field
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Field measurements of the physical parameters

/ soil an
' Soil moisture

» Soil roughness: Standard deviation of heights _ w0 -
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Radar signal as a function of the surface soil moisture
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Future Work =

\ /

. o
Remote Sensing section :

s Analyze the potential of radar data to estimate the physical parameters of

the soil and vegetation.

s Synergy between optical and radar data for:

1- Calibrate radar scattering models using physical parameters of the

vegetation, estimated from optical data.

2- Inversion of models to estimate surface soil moisture and physical

parameters of the vegetation at plot and intra-plot scale

Hydrological section :
¢ Integration of spatial information in the management of an irrigation system

at different spatial scale (field scale, large-network scale)



Thanks to the CNES team
Olivier et al...|



Teams involved

UMR EMMAH Avignon: impact of ITK modifications on water and productions,
interaction groundtable recharge- surface-atmosphere

(tool development: BV-net-EVASPA)

(Projects: Hymex, SIRRIMED, TOSCA, PNTS..)

//wwwA.paca.inra.fr/emmah/

UMR TETIS Montpellier: Monitoring of irrigation combining radar + SPOT4
(PhD M EI Hajj)
http://tetis.teledetection. fr/index.php/fr/

UMR Geau and Innovation Montpellier: crop and water management
(ScenaRice project)
http.//www.iamm.fr/recherche/umr/qg-eau

UR ECODEV INRA Avignon: urban development- impact of landuse
modifications on ecosystemic services
https.//www4.paca.inra.fr/ecodeveloppement

La fondation de la Tour du Valat : natural ecosystem monitoring (water,
biodiversity)
www. tourduvalat.org



