
Universityof Salerno
Department of CivilEngineering 

A comparison between conceptual and physically 

based models in predicting the hydrological 

behavior of green roofs

Mirka Mobilia

Department of Civil Engineering

University of Salerno

Via Giovanni Paolo II, 132, 84084 Fisciano (SA)

ITALY

Antonia Longobardi

Department of Civil Engineering

University of Salerno

Via Giovanni Paolo II, 132, 84084 Fisciano

(SA)

ITALY

AUTHORS:



INTRODUCTION

The two test beds are located in the campus of University of Salerno, in a typical

Mediterranean climate and they differ for the composition of the drainage layer.

The models have been calibrated against hourly data of twenty-five rainfall-runoff

events observed at the experimental site and compared using three goodness of

fit indices. Beside the comparative purpose, a multiple regression analysis has

been carried out looking for a relationship between the model errors and the

rainfall characteristics.

The aim of this paper is to evaluate the accuracy of two different hydrological

models (SWMM and Nash models) in simulating the hydrological response of two

green roofs plots to storm events.



THE CASE STUDY

The experimental site includes two green roof test beds (GR1, GR2) and a

meteorological station.

The green roofs are composed of four layers:

1) The vegetation layer (10 cm)

2) The growing medium layer

3) A Non-woven filter mat

4) The drainage layer (5 cm)

For GR1, the drainage layer is made up of expanded

clay, for GR2 of a commercial drainage panel MODì

filled with expanded clay



SWMM AND NASH MODELS

The goal of this research is to calibrate and compare the accuracy of two

hydrological models in predicting the behavior of the two green roof test beds in

terms of runoff production. The selected models are:

Å SWMM

Å THE NASH CASCADE MODEL
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Parameter to be 

calibrated:

ɣ= suction head

Parameter to be 

calibrated:

k= outflow coefficient



DATASETS AND MODELS EVALUATION

Twenty-five measured rainfall/runoff events have been considered for the calibration

of the models.

The NashïSutcliffe efficiency (NSE) index, the root mean square error (RMSE) and

the mean absolute error (MAE) have been used to quantitatively assess how well

the observed runoff vales have been reproduced by the applied models for each

event.


