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Abstract

Use of automatic calibration of large physically based hydrological models running in a transient mode is severely

constrained by the long simulation time. Here, the possibility of using a steady-state model, with fast model execution, as the

basis for automatic calibration of the involved parameters is examined. It is tested if the parameters estimated with the steady-

state model can be used for the subsequent transient modeling of the same hydrological system. The problem is analysed for the

5900 km2 South Jutland area, being one of the 11 model areas of the National Water Resource Model of Denmark. The area is

modelled using the MIKE SHE code while UCODE is used for optimization. Hydraulic head data and stream discharge data are

available for calibration. It is examined how the estimated parameters are affected by the choice of (a) recharge input to the

steady-state model, and (b) target data used for calibration. The reliability of the parameters is evaluated and the resulting ability

of the optimized models to simulate the transient response of the system is assessed. The results show that the estimated

parameters are highly sensitive to the way that the steady-state model is conceptualized. The study suggests how the steady-

state model should be conceptualized in order to obtain reliable parameter estimates that produce acceptable transient model

results.

q 2003 Elsevier Science B.V. All rights reserved.

Keywords: Modeling; Catchment scale; Automatic calibration; Steady state; Transient modeling; Recharge

1. Introduction

Accurate estimates of the available water

resources, including their spatial and

temporal distribution, are a prerequisite for rational

management of drinking water resources. With this

purpose, the Geological Survey of Denmark and

Greenland (GEUS) initiated the development of a

national water resource model for Denmark in the late

1990’s. The model is intended as a tool to assess the

sustainable exploitation of the water resource, pri-

marily groundwater, at both a regional and a national

scale (Henriksen et al., 2002).

Estimation of the parameter values in a

physically based hydrological model that integrates

three-dimensional groundwater flow and surface

water flow is not trivial. Integrated hydrological

Journal of Hydrology 273 (2003) 188–204

www.elsevier.com/locate/jhydrol

0022-1694/03/$ - see front matter q 2003 Elsevier Science B.V. All rights reserved.

PII: S0 02 2 -1 69 4 (0 2) 00 3 89 -X

1 Present address: Environment & Resources DTU, Technical

University of Denmark, Bygningstorvet, Building 115, DK-2800

Kongens Lyngby, Denmark.

* Corresponding author. Address: Environment & Resources

DTU, Technical University of Denmark, Bygningstorvet, Building

115, DK-2800 Kongens Lyngby, Denmark. Fax: þ45-45-93-28-50.

E-mail address: tos@er.dtu.dk (T.O. Sonnenborg).

http://www.elsevier.com/locate/jhydrol

