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ALTOS: innovative actions & durability
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ACTIONS

Gaining from 
spatial structures 
and connectivities

Land use & 
downstream refill

Vegetation & 
hydraulic lift

Reservoirs & 
aquifer refill

Vegetation & water 
consumption
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SERVICESACTIONS

Durability

Harvesting potable & irrigation water

Minimising contaminations 

ALTOS: durability
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Innovation

ALTOS: spatial structures & connectivities

SERVICES

Durability

Exploring structures for durability 
→ need for better understanding 

individual and collective behaviours 
within patchworks 

→ proposing new observation and 
modelling tools for characterizing 
structures and functioning

→ exploring changes in structures and 
assessing benefits
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Exploring structures for durability 
→ need for better understanding 

individual and collective behaviours 
within patchworks 

→ proposing new observation and 
modelling tools for characterizing 
structures and functioning

→ exploring changes in structures and 
assessing benefits

• Sustain efforts on recent progresses

• Capitalizing on recent progresses
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SPATIAL SCALE

Rooting system

Canopy Bench networks

Dam networks

Hilly lake

Land use

ALTOS: structures and scales
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ALTOS: methodological challenges in monitoring

Photogrammetry

Digital 
representation

Multi-temporal high 
resolution imagery 10



ALTOS: methodological challenges in monitoring
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3D water fluxes for 
runoff / infiltration 

3D water 
fluxes for 

vegetation Nested hydrological 
measurements



ALTOS: methodological challenges in modelling
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Exchange coefficients for 
heterogeneous media

Subsurface hydraulic 
redistribution



ALTOS: methodological challenges in modelling
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Hydrological distributed 
modelling + crop modelling



ALTOS: methodological challenges in modelling
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ALTOS: methodological challenges in scenarios

Local trends
[field scale]

Spatial 
distribution

Régional trends 
[qualitative / narrative]

+ =
Sub-regional trends 

[qualitative estimates]

Constraints fields 
(topography, soils)

Debating via 
participative protocols
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Tendances locales
[échelle parcelle]Répartition spatiale

+
Tendances subrégionales

Champs de contraintes 
(reliefs, sols, accessibilité)

Scénarios spatialisés 
[ateliers avec acteurs]Forêt/Matorral

63%

Territoires	urbanisés
16%

Arboriculture 6%

Cultures	annuelles	
(fourrage) 6%
Maraîchage 0%
Cultures	annuelles	
(alimentaires) 7%

Prairies 2%

Tendances régionales à déclinaisons locales
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ALTOS: methodological challenges in assessment
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Participative 
protocols

Surface -->  aquifer

Upstream -->  downstream

Impact 
assessment
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Tensift

Litani

Merguellil
Cap Bon

Hydrological upstream - downstream
Ecosystem gradients

Rainfed agriculture
(hilly areas)

Infill dams

Aquifère
Transfers

Irrigated agriculture
(lowlands)

Snow cover
(Mountains) Irrigated agriculture

(lowlands)

Aquifer

Transfers 

• diffuse (runoff)
• concentrated 

(dams, ditches)

Aquifer

Segre

Orroli

Integrated analysis sites: rainfed à irrigated

Integrated analysis sites: snow à irrigated

Methodological sites

ALTOS: study sites
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ALTOS: study sites

Features 
Catchments of interest (UP stands for upstream part, DW stands for downstream part) 

Merguellil 
Centre-Eastern Tunisia 

Cap Bon 
North-Eastern Tunisia 

Tensift 
Central Morocco 

Bekaa 
Eastern Lebanon 

Climate Semi-arid. Sub-humid / Semi-arid. Sub-humid / Semi-arid. Sub-humid / Semi-arid. 

Soils 

UP: immature, 
calcimagnesic and isohumic 
soils. 
DW: sandy / silty-clay soils. 

UP: regosols / vertisol 
with sandstone / marn 
outcrops. DW: calcisols 
on Tyrrhenian deposits 

UP: shallow mineral 
soils. DW: loamy soils 
on alluvial deposits. 

Thick / heavy soil  
sequence. 

Crops UP: mixed crops, olive trees, rangelands. 
DW: annual crops, orchards, cereals, gardening. 

UP & DW: cereals, 
orchards. DW: olive 
trees. 

Irrigated summer 
crops, fruit trees. 

Water 
supply & 
infrastruct
ures 

Overall trends are rainfed on upstream and irrigated on downstream. Rainfed and irrigated. 

Infill dam, upstream network of hilly lakes, 
downstream groundwater boreholes. 

UP: terraces, river based 
irrigation, dams. DW: 
groundwater boreholes. 

River irrigation 
channels, groundwater 
boreholes. 

Hydrologi
cal regime 

Upstream wadies, branched out network with 
tributaries, aquifer refills by lakes / dams & 
irrigation. 

Upstream infiltration à 
sub-surface flows à 
downstream aquifer. 

Limited surface water. 
Private wells for 
groundwater pumping. Lake & dam drying, cracked 

aquifer under dam. 
No dryness, porous 
aquifer under dam. 

 



20

ALTOS: assets / international joint laboratories

TREMA

O-LIFE

International Laboratories

LMI IRD ; LIA CNRS (GDRI)

Remote Sensing 
and Water 
Resources in the 
Semi-Arid 
Mediterranean

Observatory 
Franco-Lebanese 

environment

Water 
resources 
management 
in rural areas

Fate of natural resources under 

anthropogenic and climatic forcing

NAÏLA
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ALTOS: environmental observatories

Labelled observatories
Observation systems

Fate of natural resources under 
anthropogenic and climatic forcing

Merguellil
ORE 

Tensift
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ALTOS: previous projects
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• Knowledge management strategy
• Data management plan

ALTOS :Results dissemination and exploitation
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ALTOS :Results dissemination and exploitation
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ALTOS: activity structuration
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Monitoring & 
modelling

Monitoring
2

3
Calibrating

Modelling Modelling

Integrating

4

Modulating spatial 
structures (*)

Simulating matter 
fluxes and storages

Management &
Communication

6

1

Assessing 
impacts (*)

Individual
processes

Combined
processes

Comparing
irrigated 

& 
rainfed

Data and 
method 
sharing

Result
dissemination 

and 
exploitation 

5

Matter 
fluxes & 
storages

(*) stakeholder concertation

Spatial structures 
& connectivities
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• To be presented and discussed on tomorrow
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• MCT (leader + PM): monitoring work progress with regard to

deliverables and milestone calendar, interacting with PRIMA office

about ALTOS. Gather when necessary.

• MB (MCT + partners representatives + task leaders): monitoring

strategic steering, make arbitration and final decision if necessary.

Gather every 6 months and when necessary.

• Started last year with CA, and today with first MB meeting, to be

continues as defined in project.


