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ABSTRACT

A series of albedo measurements taken over native snow tussock yielded a mean
daily value of 0.20. Tussock albedo was observed to exhibit strong diurnal variation
under clear sky conditions; the observed zenith angle dependence was found to be
higher than taller crops such as corn. The observed zenith angle/albedo relationship
was used to investigate annual and latitudinal variation in clear sky tussock albedo
values. A n analysis o f tussock albedo dependence on atmospheric transmissivity
revealed a noticeable decrease in albedo under overcast, low cloud conditions. It was
estimated that these effects could amount to changes of up to -I-15% of net radiation in
the middle of the day at a mid-latitudinal site.
INTRODUCTION

The reflectance, or albedo, of a surface is of
fundamental importance i n determining the
amount of energy available for evapotranspiration, convective heat transfer, heat conductance i n t o t h e soil, a s w e l l m a n y other
physical and biological processes. I t is well
known, f o r example Sellers (1965), that the
albedo of vegetated surfaces varies on daily
, a n d seasonal time-scales in response to variation in the nature of the incoming solar radiation (e.g. incidence angle, spectral qualities,
ratio of diffuse to direct radiation) and the
nature of the surface (e.g. roughness, leaf area
index, soil moisture status, plant senescence).
Knowledge of surface albedo (both the magnitude and the spatial and temporal variability) i s important i n m a n y climatological
applications such as estimation of evapotranspiration rates (Fitzharris, 1974), modelling urban climates (Please et al. 1976), and more
recently in modelling land surface processes
in general circulation models (GCMs). In 1974,
Fitzharris pointed out that the albedo of typical New Zealand vegetation associations such
as tussock grassland and beech forest were
almost unknown. To a large extent, this observation is still true today, and i t is somewhat

ironic, given the relative simplicity of albedo
measurements, that GCM modellers include
better knowledge of the surface albedo (including d i u r n a l a n d seasonal variations)
amongst t h e priority areas f o r improving
models of land surface processes (Verseghy,
pers. comm. 1991).
Alpine grass o r snow tussock (Chinochloa
rigida) is a significant landcover in many New
Zealand watersheds, particularly i n catchments east of the main divide which experience low and variable precipitation regimes.
There are several interesting features of tussock which may have implications for seasonal a n d diurnal variation i n albedo. T h e
dominant feature of tussock is its stiff, narrow, rolled leaves o r tillers. These tillers
spread out from a clumped base to form a
cone shape from 30 cm to 100 cm in height.
This structure minimizes shading, and permits
radiation to easily penetrate the canopy. Another feature is the existence of dead material
at leaf ends. This material increases during
the dry season, the proportion of green leaf
matter decreasing with increasing moisture
stress. Pollock (pers. comm., 1977) found that
during clear days, tussock leaves increased
their amount of leaf roll in response to diurnal
moisture stress within leaves. Leaf roll has

