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Abstract

District heating networks are commonly addressed in the literature as one of the most effective solutions for decreasing the 
greenhouse gas emissions from the building sector. These systems require high investments which are returned through the heat
sales. Due to the changed climate conditions and building renovation policies, heat demand in the future could decrease, 
prolonging the investment return period. 
The main scope of this paper is to assess the feasibility of using the heat demand – outdoor temperature function for heat demand 
forecast. The district of Alvalade, located in Lisbon (Portugal), was used as a case study. The district is consisted of 665 
buildings that vary in both construction period and typology. Three weather scenarios (low, medium, high) and three district 
renovation scenarios were developed (shallow, intermediate, deep). To estimate the error, obtained heat demand values were 
compared with results from a dynamic heat demand model, previously developed and validated by the authors.
The results showed that when only weather change is considered, the margin of error could be acceptable for some applications
(the error in annual demand was lower than 20% for all weather scenarios considered). However, after introducing renovation 
scenarios, the error value increased up to 59.5% (depending on the weather and renovation scenarios combination considered). 
The value of slope coefficient increased on average within the range of 3.8% up to 8% per decade, that corresponds to the 
decrease in the number of heating hours of 22-139h during the heating season (depending on the combination of weather and 
renovation scenarios considered). On the other hand, function intercept increased for 7.8-12.7% per decade (depending on the 
coupled scenarios). The values suggested could be used to modify the function parameters for the scenarios considered, and 
improve the accuracy of heat demand estimations.
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Abstr²act 

The Ain Oussera plain, a semi-arid zone in the central part of northern Algeria, has developed significantly since the 
early 2000 years when a number of agricultural development programs were launched. The increase in irrigated 
areas has led to a significant increase in water needs and consequently an overexploitation of the aquifer that has 
been observed over more than 30 years (1985). A significant decrease in its piezometric level caused its 
deterioration in the chemical quality of its water. 
This paper is a contribution about the effective management of groundwater in the area of study, using a 
mathematical model of the water potential and its quality preservation. In this regard, we have established a 
conceptual model using the MODFLOW computer program to provide us with a deterministic and twodimensional 
numerical simulation, in steady and transient state, of the studied aquifer groundwater flow. The main results 
allowed us to develop a better view of the different scenarios underlying the piezometric fluctuations. The 
predictions show that the water table is in an alarming state which requires integrated management of its 
underground resources in order to guarantee sustainable development. 
© 2017 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the Euro-Mediterranean Institute for Sustainable Development (EUMISD). 

Keywords: Modeling ; MODFLOW ; Albian ; Groundwater ; Plain of Ain Oussera. 

 

 
* Corresponding author. Tel.:+213-660-419-845; fax: +213-660-419-845. 

E-mail address: mohamednjji@gmail.com 

 

Available online at www.sciencedirect.com 

ScienceDirect	
Energy Procedia 00 (2017) 000–000  

 www.elsevier.com/locate/procedia 

 

1876-6102 © 2017 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the Euro-Mediterranean Institute for Sustainable Development (EUMISD).  

International Conference on Technologies and Materials for Renewable Energy, Environment and 
Sustainability, TMREES17, 21-24 April 2017, Beirut Lebanon 

Hydrodynamic  Modeling  of  the Albian Aquifer of the Plain of Ain 
Oussera (Semi-Arid Area, Algeria). 

Mohamed Azlaoui a*, Imed Eddine Nezli b, Atif Foufou c, 
Nadjib Haied c 

0F 
a Faculty of Applied Sciences, University Kasdi Merbah, 30,000 Ouargla, Algeria 

b Geology Laboratory of the Sahara, University Kasdi Merbah, 30,000 Ouargla, Algeria 
c Earth & Univers Sciences Departement, Ziane Achour-Djelfa University. Djelfa 17000, PO Box 3117, Algeria 

 

Abstr²act 

The Ain Oussera plain, a semi-arid zone in the central part of northern Algeria, has developed significantly since the 
early 2000 years when a number of agricultural development programs were launched. The increase in irrigated 
areas has led to a significant increase in water needs and consequently an overexploitation of the aquifer that has 
been observed over more than 30 years (1985). A significant decrease in its piezometric level caused its 
deterioration in the chemical quality of its water. 
This paper is a contribution about the effective management of groundwater in the area of study, using a 
mathematical model of the water potential and its quality preservation. In this regard, we have established a 
conceptual model using the MODFLOW computer program to provide us with a deterministic and twodimensional 
numerical simulation, in steady and transient state, of the studied aquifer groundwater flow. The main results 
allowed us to develop a better view of the different scenarios underlying the piezometric fluctuations. The 
predictions show that the water table is in an alarming state which requires integrated management of its 
underground resources in order to guarantee sustainable development. 
© 2017 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the Euro-Mediterranean Institute for Sustainable Development (EUMISD). 

Keywords: Modeling ; MODFLOW ; Albian ; Groundwater ; Plain of Ain Oussera. 

 

 
* Corresponding author. Tel.:+213-660-419-845; fax: +213-660-419-845. 

E-mail address: mohamednjji@gmail.com 

2 M.Azlaoui et al ./ Energy Procedia 00 (2017) 000–000 

 
 

1. Introduction 

The plain of Ain Oussera is part of a steppe area in the central part of northern Algeria in the Wilaya of Djelfa, 
between the Tellian Atlas in the north and the Saharian Atlas in the south. It is situated about 200 km south of 
Algiers, the capital of Algeria. The plain stretches for 105 km along an NE - SW axis and for 30 km along a 
perpendicular axis (Fig.1). Its surface is about 3790 km². The aquifer of the Albian sandstone has to serve the 
region's water needs including the supply of drinking water to its population. The groundwater of the alluvial 
deposits of Wadi Touil and the Plio-Quaternaire constitutes minor and secondary aquifer exploited by traditional 
wells.     

The plain of Ain Oussera has grown considerably since the early 2000s with the launch of the national 
agricultural development and investment programs. The increase in irrigated areas has led to a lot of demand for the 
aquifer which, over more than thirty years since the year1985, has led to a significant decrease in the water level of 

the water table and the deterioration in the chemical quality of the water. 
It is therefore necessary to point out: Geographical, climatic, geological and hydrogeological context of the 

studied area, in order to begin the hydrodynamic modeling of the albian aquifer of the Ain Ouessera plain. 

Fig.1. Map of Location of the Study Area. 
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