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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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Abstract 

This study aims at the vulnerability assessment of an alluvial aquifer in a semi-arid environment, Morsott, Boukhadra and El-
Aouinet region, N.E of Algeria, an alluvial area that has suffered of increasing salinity toward the northern part of the basin. 
A vulnerability map has been developed using DRASTIC model based on a geographic information system (GIS), this method 
accounts for the aquifer parameters like depth to water, net recharge, aquifer media, soil media, impact of Vadose zone and 
hydraulic conductivity. The DRASTIC Vulnerability index (DVI) is calculated as the sum of product of ratings and weights 
assigned to each of the parameter. 
Examination of the vulnerability map allowed us to determine three classes ranging from very low to very high. The northern part 
of the plain show the highest vulnerability class, indicating that it is the most vulnerable to external contamination. The moderate 
class is scattered in the southern and east also the northwest area, the low class vulnerability occupies the most part of the plain 
which will guarantee a satisfactory sanitation in space and time, in the case of accidental pollution. 
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1. Introduction: 

Groundwater contamination is a widespread problem in the process of urbanization. When aquifers become 
polluted, contamination is persistent and difficult to remediate due to their large storage, long residence times and 
physical inaccessibility (Foster and Chilton, 2003). [7]  

In the last years, the international scientific community has shown great interest on this topic and, thus, many 
works focused on environmental management for groundwater protection (Adams and Foster, 1992; Drew and 
Hotzl, 1999; Arnaud, 2001; Morris, 2001; Eliasson et al., 2003; Gerth and Forstner, 2004). [3] 

Regeneration of polluted aquifers is prohibitively costly. Therefore, scientists have sought to develop aquifer 
vulnerability to assess the most vulnerable areas of the study area that are susceptible to the exploitation and overall 
contamination. 

Many techniques that exist to estimate groundwater vulnerability, among the most simple and widely used 
techniques is DRASTIC index that measures intrinsic vulnerability developed by Aller et. al, 1998, the intrinsic 
vulnerability is closely dependent on the hydrological, geological and hydrogeological characteristics of the study 
area (Zwahlen 2004) [10] 

this Study is designed to produce a technically-sound and scientifically defensible vulnerability map of the Study 
Area along with a user-friendly  Geographical Information System (GIS) tool, which will allow the District to better 
focus groundwater management programs. The tool will also allow the District to readily assess potential 
groundwater quality impacts from future changes in land use. 

2. Study area: 

The study area is located within the semi-arid zones of Algeria, situated fifty kilometres to the North of Tebessa 
city and is characterised by a precipitation of less than 400 mm per year. It extents from El Aouinet in the north, to 
Morsott to the south, on about 240 km² (Figure1). 

The study area is a part of a narrow trough which forms a small portion of the great plio-quaternary tectonic 
depression of Morsott.(Fehdi 2009) [6] 

The region is bound by Djebel Mesloula ,Djebel  Boukhadra to the West and East respectively , by Djebel  Guelb 
El Gounatas to the North and by adminestrative boundry to the South (Fehdi 2009) [6] (Figure.2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1: Location of the study area in ALGERIA 

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

http://crossmark.crossref.org/dialog/?doi=10.1016/j.egypro.2017.07.114&domain=pdf


 Ilhem Abdeslam et al. / Energy Procedia 119 (2017) 308–317 309
 

Available online at www.sciencedirect.com 

ScienceDirect 
Energy Procedia 00 (2017) 000–000  

  www.elsevier.com/locate/procedia 

 

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

Application of drastic method for determining the vulnerability of 
an alluvial aquifer: Morsott - El Aouinet north east of Algeria: using 

arcgis environment 
Ilhem Abdeslama*, Chemseddine Fehdia, Larbi Djabrib  

aLaboratory water and environment, Department of Earth Sciences and the Universe, University of Tébessa, 
bLaboratory Water Resources and Sustainable Development University of Annaba   

Abstract 

This study aims at the vulnerability assessment of an alluvial aquifer in a semi-arid environment, Morsott, Boukhadra and El-
Aouinet region, N.E of Algeria, an alluvial area that has suffered of increasing salinity toward the northern part of the basin. 
A vulnerability map has been developed using DRASTIC model based on a geographic information system (GIS), this method 
accounts for the aquifer parameters like depth to water, net recharge, aquifer media, soil media, impact of Vadose zone and 
hydraulic conductivity. The DRASTIC Vulnerability index (DVI) is calculated as the sum of product of ratings and weights 
assigned to each of the parameter. 
Examination of the vulnerability map allowed us to determine three classes ranging from very low to very high. The northern part 
of the plain show the highest vulnerability class, indicating that it is the most vulnerable to external contamination. The moderate 
class is scattered in the southern and east also the northwest area, the low class vulnerability occupies the most part of the plain 
which will guarantee a satisfactory sanitation in space and time, in the case of accidental pollution. 
© 2017 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the Euro-Mediterranean Institute for Sustainable Development (EUMISD). 

Keywords: pollution; vulnerability; SIG; DRASTIC; Morsott-El Aouinet; Algeri 

* Corresponding author. Tel.: +213561125087. 
E-mail address: abdeslam.ilhem@yahoo.fr 

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

 

 

 

Available online at www.sciencedirect.com 

ScienceDirect 
Energy Procedia 00 (2017) 000–000  

  www.elsevier.com/locate/procedia 

 

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

Application of drastic method for determining the vulnerability of 
an alluvial aquifer: Morsott - El Aouinet north east of Algeria: using 

arcgis environment 
Ilhem Abdeslama*, Chemseddine Fehdia, Larbi Djabrib  

aLaboratory water and environment, Department of Earth Sciences and the Universe, University of Tébessa, 
bLaboratory Water Resources and Sustainable Development University of Annaba   

Abstract 

This study aims at the vulnerability assessment of an alluvial aquifer in a semi-arid environment, Morsott, Boukhadra and El-
Aouinet region, N.E of Algeria, an alluvial area that has suffered of increasing salinity toward the northern part of the basin. 
A vulnerability map has been developed using DRASTIC model based on a geographic information system (GIS), this method 
accounts for the aquifer parameters like depth to water, net recharge, aquifer media, soil media, impact of Vadose zone and 
hydraulic conductivity. The DRASTIC Vulnerability index (DVI) is calculated as the sum of product of ratings and weights 
assigned to each of the parameter. 
Examination of the vulnerability map allowed us to determine three classes ranging from very low to very high. The northern part 
of the plain show the highest vulnerability class, indicating that it is the most vulnerable to external contamination. The moderate 
class is scattered in the southern and east also the northwest area, the low class vulnerability occupies the most part of the plain 
which will guarantee a satisfactory sanitation in space and time, in the case of accidental pollution. 
© 2017 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the Euro-Mediterranean Institute for Sustainable Development (EUMISD). 

Keywords: pollution; vulnerability; SIG; DRASTIC; Morsott-El Aouinet; Algeri 

* Corresponding author. Tel.: +213561125087. 
E-mail address: abdeslam.ilhem@yahoo.fr 

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

 

 

2 I.Abdeslam et al/ Energy Procedia 00 (2017) 000–000 

1. Introduction: 

Groundwater contamination is a widespread problem in the process of urbanization. When aquifers become 
polluted, contamination is persistent and difficult to remediate due to their large storage, long residence times and 
physical inaccessibility (Foster and Chilton, 2003). [7]  

In the last years, the international scientific community has shown great interest on this topic and, thus, many 
works focused on environmental management for groundwater protection (Adams and Foster, 1992; Drew and 
Hotzl, 1999; Arnaud, 2001; Morris, 2001; Eliasson et al., 2003; Gerth and Forstner, 2004). [3] 

Regeneration of polluted aquifers is prohibitively costly. Therefore, scientists have sought to develop aquifer 
vulnerability to assess the most vulnerable areas of the study area that are susceptible to the exploitation and overall 
contamination. 

Many techniques that exist to estimate groundwater vulnerability, among the most simple and widely used 
techniques is DRASTIC index that measures intrinsic vulnerability developed by Aller et. al, 1998, the intrinsic 
vulnerability is closely dependent on the hydrological, geological and hydrogeological characteristics of the study 
area (Zwahlen 2004) [10] 

this Study is designed to produce a technically-sound and scientifically defensible vulnerability map of the Study 
Area along with a user-friendly  Geographical Information System (GIS) tool, which will allow the District to better 
focus groundwater management programs. The tool will also allow the District to readily assess potential 
groundwater quality impacts from future changes in land use. 

2. Study area: 

The study area is located within the semi-arid zones of Algeria, situated fifty kilometres to the North of Tebessa 
city and is characterised by a precipitation of less than 400 mm per year. It extents from El Aouinet in the north, to 
Morsott to the south, on about 240 km² (Figure1). 

The study area is a part of a narrow trough which forms a small portion of the great plio-quaternary tectonic 
depression of Morsott.(Fehdi 2009) [6] 

The region is bound by Djebel Mesloula ,Djebel  Boukhadra to the West and East respectively , by Djebel  Guelb 
El Gounatas to the North and by adminestrative boundry to the South (Fehdi 2009) [6] (Figure.2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1: Location of the study area in ALGERIA 



Download English Version:

https://daneshyari.com/en/article/5445093

Download Persian Version:

https://daneshyari.com/article/5445093

Daneshyari.com

https://daneshyari.com/en/article/5445093
https://daneshyari.com/article/5445093
https://daneshyari.com

