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Abstract

Whether cattle grazing in nature reserves in temperate summers ought to be provided with artificial shelter (man-made), in addition
to natural shelter (vegetation), is a topic of debate. We have investigated the effect of heat-load on the use of natural versus artifi-
cial shelter (with a roof and three walls) by cattle in eight nature reserves in Belgium. GPS collars were used to monitor use of open
area, natural and artificial shelter during one or two summers (per 30 min). Cattle location data were coupled to same-time values
of climatic ‘heat-stress indices’ calculated from local weather stations’ measurements of air temperature, air humidity, solar radiation
and wind speed. Use of open area decreased as heat-load increased. The strength of the effect, and whether the cattle sought natural
or artificial shelter, were associated with the amount and spatial distribution of natural shelter in the reserve. When natural shelter
was sparse, a more scattered distribution tempered the increased use of shelter with increasing heat-load. If sufficiently available,
cattle preferred natural to artificial shelter. When little natural shelter was available, cattle did use the artificial shelter and especially
so with increasing heat-load. Microclimatic measurements indicated that solar radiation was blocked by vegetation at least as well as
by artificial shelter, and allowed more evaporative cooling. In conclusion, we found no evidence for the added value of additional arti-
ficial shelter to protect cattle from heat-load in temperate nature reserves, as long as adequate natural shelter is available.
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Introduction
Cattle (Bos taurus) kept outdoors are, on occasion, exposed
to aversive weather. In (sub)tropical and cold regions, the
health, welfare and productivity of cattle can be impaired
considerably and at least some form of shelter is obviously
needed (Silanikove 2000). In temperate regions, however,
the need for shelter against aversive weather conditions has
received less attention. In addition, most attention has been
directed toward farming settings (see also Van laer et al
2014). For example, Graunke et al (2011) demonstrated that
outdoor-wintered beef cattle on Scandinavian farms sought
protection from cold and precipitation in forest on and
around their pastures. Roselle et al (2013) demonstrated that,
in Belgian summers, beef cattle on pasture increased their
use of shade (natural vegetation or artificial) with increasing
ambient temperature, air humidity and solar radiation. 
The thermal comfort and sheltering behaviour of cattle
used for grazing management in nature reserves, however,
has been studied far less. Year-round grazing management
in nature reserves is seldom carried out by dairy cattle, and
more so with robust cattle breeds (originally intended as
beef or work breeds) such as the Galloway, Scottish

Highlander or Aberdeen. These breeds are characterised by
low energy demands and a high potential to accumulate fat
on a poor-quality diet. As such, they are assumed to be
relatively resistant to cold conditions, even under nutri-
tional limitation (Wallis de Vries 1994). However, some
characteristics, such as their thick hair coat (Yeates 1955;
Finch et al 1984), heavy posture or fatness (Brown-Brandl
et al 2006) and dark colour (Brown-Brandl et al 2006) (eg
in case of the Aberdeen and Heck), might render them less
tolerant to heat-load than other breeds. They may thus be
more inclined to seek shelter on warm days, even under
temperate summer conditions.
In forested reserves, animals can find shelter under trees
and shrubs. But also less vegetated reserves such as
riverine areas (eg Wallis de Vries 1994) or marshes (eg
Andresen et al 1990) are sometimes grazed by cattle.
Whether and when additional shelter (in addition to the
existing vegetation) must be provided, and whether artifi-
cial shelter (man-made) or natural shelter (vegetation) is
the best choice, is a topic for debate.
First, people have varying opinions as to which degree of
animal discomfort or suffering is ethically acceptable.
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