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! Introduction 

" Demand projection and valuation 

Domestic water value measured by 
economic surplus. 

# Supply side 
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Domestic sector 

$  1st part: basic water requirements, 
consumption and hygiene, very highly 
valued; 

$  2nd part: intermediate uses, additional 
hygiene and less essential uses; 

$  3rd part: supplementary consumption, 
further indoor uses and outdoor uses, 
least valued. 

Our approach is to build simple 3-part inverse demand functions, scaled by economic development. 

Operating rules of the reservoirs and water allocation between demands are 
based on the maximisation of water benefits, over time and space.   
A parameterisation-simulation-optimisation approach is used, with three 
parameters for each reservoir (β, Vlim and α). 
 

% Conclusions 

On the supply side, we evaluate the impacts of climate change on water resources[7].  
$  runoff is taken from the outputs of CNRM climate model[4], scenario A1B  
$  sub-basin flow-accumulation area of each reservoir is determined based on a Digital Elevation Model (HYDRO1k[10])  
 

$  Reservoirs in series: water is released from the most downstream reservoir 
$  Reservoirs in parallel: parameter to decide between upstream branches (β) [11] 
$  Prudential parameters: for spatial and temporal trade-offs (Vlim and α) 

 
 

=> Deterministic parameter optimisation, to maximise the total value of water. 
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Qint and Qtot increase with GDP/capita, with 
a saturation[1] (calibrated at country-scale). 
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Willingness to pay along the curve estimated 
based on: 
-  econometric studies 
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Application to Algeria Agricultural sector 
$  Irrigated crops localisation determined from globally 

available data on irrigated areas and crops[2]. 
$  Crops irrigation requirements (potential demand)  defined 

as the deficit between potential ETP and usable precipitation, 
and computed for the different stages of the growing season[3].  

$  Climatic data taken from the CNRM climatic model outputs[4]. 
 
Economic value of irrigation water based on a “yield 
comparison approach” between rainfed and irrigated crops: 

Vwater =
[Yir (pp,Qwater )−Yrf (pp)]×Pricecrop −Costir
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Where yields are computed as a simple function of usable water: 

Yields of reference Yir ref 
and Yrf ref are based on 
LPJmL[5] or FAOSTAT 

+ Scenario on future yield increase[6] 

At large scale, the physical links between reservoirs and 
demands are unknown, the network has to be reconstructed[7].  
$  reservoirs are located using Aquastat[8] 
$  current urban areas localisation and population distribution 

are taken from the GRUMP database[9] 
$  reservoir-demand association paths are reconstructed based 

on topological costs: penalisation of distance covered and 
ascending moves. Water balance constraint on the average 
annual supply and consumptive demand is also taken into 
account. 

$  demands are associated to water inlets, located on the 
stream, to take into account return flows.  

Climate change and socioeconomic evolutions are expected to increase water scarcity in the Mediterranean region. 
Water resources are managed at the water basin level, and heterogeneity between basins (physical geography, climate, human activities 
etc.) is decisive for the determination of water availability. But inter-basins relations, through markets of goods requiring water for their 
production and locations of water-dependant activities and settlements, are also important. 
It is therefore interesting to maintain a double focus while assessing water scarcity: a large-scale coverage, and a representation of 
spatial heterogeneity at the river basin level.  
Besides, modelling the economic benefits associated with water use, and the constraints associated with water shortage, is particularly 
important to address inter-basins issues.  
In this work, we present a generic hydroeconomic model, built to address these questions. 

This large-scale approach uses imprecise data and requires strong assumptions. The level of precision is not suitable to build a 
detailed representation of the water system at the basin scale. 
However, this model can be applied to the study of any issue requiring a wide area, such as virtual water trade, evolution of the 
energy sector water use, or activities and population relocalisations due to water supply reduction or water demand value changes. 
The modular and generic nature of this framework, which only requires globally available data, makes it suitable to apply to diverse 
regions, in particular to developing regions with low data-availability.  

Projected irrigation and domestic demands for year 2050 in 
Algeria: 

Basin B: internal drainage basin  Basin A: coastal cross-border basin 

$  Results are contrasted between different types of basins:  

$  At the country scale, the domestic sector becomes an 
important sector of water use in 2050, catching up with 
irrigation 


