
Home

Online Library HESS

Recent Final Revised 
Papers

Volumes and Issues

Special Issues

Library Search

Title and Author Search

Online Library HESSD

Alerts & RSS Feeds

General Information

Submission

Review

Production

Subscription

Comment on a Paper

Hydrol. Earth Syst. Sci., 7, 848-861, 2003 

www.hydrol-earth-syst-sci.net/7/848/2003/ 

© Author(s) 2003. This work is licensed

under a Creative Commons License.

The effect of background hydrometeorological 
conditions on the sensitivity of evapotranspiration to 
model parameters: analysis with measurements from 
an Italian alpine catchment

N. Montaldo1, V. Toninelli1, J. D. Albertson2, M. Mancini1, and 
P. A. Troch3 
1Dipartimento di Ingegneria Idraulica, Ambientale, Infrastrutture viarie e del 
Rilevamento, Politecnico di Milano, Italy
2Department of Civil and Environmental Engineering, Pratt School of Engineering, 
Duke University, Durham, NC, USA
3Department of Environmental Sciences, Wageningen University, Netherlands 

E-mail for corresponding author: Nicola.Montaldo@polimit.it 

Abstract. Recent developments have made land-surface models (LSMs) 

more complex through the inclusion of more processes and controlling 

variables, increasing numbers of parameters and uncertainty in their 

estimates. To overcome these uncertainties, prior to applying a distributed 

LSM over the whole Toce basin (Italian Alps), a field campaign was carried 

out at an experimental plot within the basin before exploring the skill and 

parameter importance (sensitivity) using the TOPLATS model, an existing 

LSM. In the summer and autumn of 1999, which included both wet 

(atmosphere controlled) and dry (soil controlled) periods, actual 

evapotranspiration estimates were performed using Bowen ratio and, for a 

short period, eddy correlation methods. Measurements performed with the 

two methods are in good agreement. The calibrated LSM predicts actual 

evapotranspiration quite well over the whole observation period. A 

sensitivity analysis of the evapotranspiration to model parameters was 

performed through the global multivariate technique during both wet and 

dry periods of the campaign. This approach studies the influence of each 

parameter without conditioning on certain values of the other variables. 

Hence, all parameters are varied simultaneously using, for instance, a 

uniform sampling strategy through a Monte Carlo simulation framework. 

The evapotranspiration is highly sensitive to the soil parameters, especially 

during wet periods. However, the evapotranspiration is also sensitive to 

some vegetation parameters and, during dry periods, wilting point is the 

most critical for evapotranspiration predictions. This result confirms the 

importance of correct representation of vegetation properties which, in 

water-limited conditions, control evapotranspiration.
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