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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 

During the bathymetry investigation of the continental margin of the Eastern Mediterranean, several submarine canyons have 
been discovered crossing the continental shelves and slopes of Lebanon within depths ranging from 80 to 1400 m. These canyons 
display a relevant variability in their geometry, morphology and sedimentary processes. The continental margin of the Levant, 
offshore Lebanon, shows a young tectonically active shelf to slope setting, which probably creates a drainage mechanism for the 
sediment in form of mass movement and slumping. 
Using high resolution bathymetric data derived from full multi-beam coverage, this study aimed to highlight the main governing 
factors which contributed to the evolution and differentiation of the western Lebanese submarine canyons. The research focused 
on the Gulf of Jounieh where tectonic control is more evident and submarine landslides, retrograding on a steep slope, control its 
evolution. In addition, tributaries and gullies mapped in the Gulf of Jounieh, developed on a less steep substrate and display 
sinuous to meandering paths. In their formation, a relevant role of coastal/shelf sedimentary sand input down slope and turbidity 
processes were noticed. The superficial failures are mainly located along the walls of Jounieh and Nahr El Kalb submarine 
canyons eroding the continental slope. The slope angle is proposed as an important factor controlling the location and volume of 
submarine failures. Generally large scars are located at the base of the continental slope, between 800 and 1200 m of water depth. 
Their location correlates with the presence of faults that are also areas of high earthquake activity. 
Based on the above morphology investigations and despite their apparent steadiness, results suggest that the Jounieh and Nahr El 
Kalb submarine canyons may be considered a model of canyons eroding by turbidity currents. It demonstrates, as well, how 
canyons in active margins, like the Lebanese continental margin, fail to reach steady state because of a continuous adjustment to 
perturbations associated with tectonic displacements and base-level change. 
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