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ABSTRACT 

The main focus of this paper is the time series analysis of the precipitation-runoff process with 
transfer functions. Starting from there, a horizontal routing model is constructed to be coupled 
to the existing land surface parametrization (LSP) schemes which provide the lower boundary 
conditions in numerical weather prediction and atmospheric general circulation models. As 
these models currently have a resolution of 10 km-300 km (what we some kind of arbitrary 
define as the "large scale"), it will be assumed that the horizontal routing process can be lumped 
as a linear time invariant system. While the main physical properties of the soil (temperature, 
moisture) and all physical processes (partition of the energy and water fluxes) have to be 
represented by an LSP scheme, the coupling with a simple routing scheme allows the direct 
comparison of predicted and measured streamflow data as an integrated quantity and validation 
tool for both, the atmospheric and the LSP model. The main task of the routing scheme is to 
preserve the horizontal travel time of water within each grid box as well as from grid box to 
grid box in the coupled model to first order, while the correct amount of runoff must be given 
by the LSP scheme. Inverse calculation also allows the direct estimation of runoff which should 
have been produced by an LSP scheme. As we don't want to deal with snow processes the 
scheme is applied from February to November. 

1. Introduction 

In a recent publication of the IAHS "Coupling 
Large-Scale Hydrological and Atmospheric 
Models" (Schulz et al., 1995) a number of key 
problems for meteorologists and hydrologists have 
been summarized. In currently used numerical 
weather prediction (NWP) and atmospheric gen­
eral circulation models (AGCM) the interface 
between meteorology and hydrology is formed by 
the land surface parametrization (LSP) schemes. 
These LSP schemes are now subject to a detailed 
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survey within the GEWEX project PILPS 
(Henderson-Sellers et al., 1993). 

Current LSP schemes in NWP models and 
AGCMs calculate energy and water fluxes only in 
the vertical. The driving variables usually include 
precipitation, wind speed, air temperature, short 
and longwave radiation, air humidity and pres­
sure. In cases where the latter variables are not 
available, potential evapotranspiration is estim­
ated using simplified methods (e.g., Shuttleworth, 
1993). 

LSP schemes have not taken any care of pre­
serving travel time of water in the horizontal 
direction, because the primary purpose of these 
models is to partition the downward solar and 
longwave radiation into sensible, latent and 
ground heat fluxes and upward longwave 
radiation, rather than to predict streamflow. 
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