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ABSTRACT 

This paper reviews the role of terrestrial hydrology in determining the coupling between the 
surface and atmosphere. Present experience with interactive numerical simulation is discussed 
and approaches to the inclusion of land hydrology in global climate models are considered. 
At present, a wide range of answers as to expected changes in surface hydrology is given by 
nominally similar models. Studies of the effects of tropical deforestation and global warming 
illustrate this point. 

1. Introduction 

Terrestrial hydrology is the state and dynamics 
of water at the land surface. How terrestrial 
hydrology will change with global change has long 
been recognized as a key practical question. 
However, we are just beginning to achieve an 
understanding of how it acts as a strongly 
interactive component of the global system. This 
understanding is being developed through two 
approaches: (a) exploring the role of land water in 
numerical simulations of the climate system and 
climate change, and (b) examining what must be 
done to adequately represent land hydrological 
processes in global models. Progress in this com­
plicated question requires both these approaches. 
Interactive numerical simulations are required in 
order to discuss the most important feedbacks and 
limitations in our current approaches, and we 
must continue to explore different and possibly 
improved treatments of land hydrology, if only to 
better understand the strengths and limitations of 
current ones. 

2. Role of land water in numerical simulations 

A climate model with an atmospheric hydrology 
cycle must on the average evaporate as much 
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water from the surface as it precipitates from the 
atmosphere in order to conserve water and energy. 
However, the presence of runoff precludes such a 
balance over land alone. That is, the evaporative 
cooling as a major determinant of summertime 
land temperatures depends not only on precipita­
tion but also on how the surface portions this input 
into evaporation and runoff. This portioning in 
turn depends on how net radiative energy is 
divided between latent and sensible fluxes. Past 
conventional wisdom has largely ignored potential 
feedbacks of land on the atmosphere, but with 
increasing understanding from modeling simula­
tions of these exchanges, we can begin to 
appreciate what might happen. The most common 
approach has been to study the effect of an 
arbitrary, though perhaps physically motivated, 
change in surface energy or hydrological processes. 
The study of the effect of postulated large increases 
in surface albedo became popular following the 
Charney et al. (1977) suggestion that this might 
represent a positive biophysical feedback. A large 
number of other such studies of arbitrarily 
assumed changes have been reviewed by Mintz 
( 1984 ). Of these I mention only that of Shukla and 
Mintz ( 1982 ). They considered two scenarios, an 
earth with either perfectly wet or completely dry 
continents, and simulated July conditions. They 
found dry continents could have temperatures as 
much as 20°C warmer than if they were wet, and 
that large reductions in continental rainfall might 
occur. 

Current studies are attempting to formulate 
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