


Stellenbosch University http://scholar.sun.ac.za

I, the undersigned, hereby declare that the work contained in this thesis is my own original
work and that I have not previously in its entirety or in part submitted it at any university for a

degree.



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za



Stellenbosch University http://scholar.sun.ac.za
9

Although differences between seasonal temperatures for various Alsatian vineyards on
different landscape positions were insignificant (below 1°C), differences were found for
shorter periods depending on the weather type (Dumas, Lebon & Morlat, 1997). During
cloudy conditions, air temperature was essentially linked to altitude with a temperature lapse
rate of —0.6°C per 100 m. For variable conditions, it was difficult to establish a general trend
due to the high degree of spatial and temporal variability of the climatic parameters. For clear
conditions, night and day patterns differed. Cold air gravitated downwards at night, resulting
in an accumulation at lower altitudes. It appeared that the degree of ventilation and the
temperature at the soil surface contributed to the spatial variation of temperature at midday.
In the morning and evening, however, the thermal gradient decreased with increasing altitude.
Therefore, the effect of altitude on temperature can be reduced by an increase in radiation,
warmer soil surfaces and lack of air movement. Similar results were found in Champagne
(Cellier et. al., 1998). An effect of altitude on temperature (-0.5°C per 100 m) was also
noticed for the relatively flat landscape of the Loire valley and was considered the most
important topographic feature having an effect on meseclimate (Jacquet & Morlat, 1997).
However, in this area, slope inclination and aspect did not have a sufficiently discriminatory

value between base terroir units.

On lower and middle slopes of isolated and projecting hills, a thermal zone, a layer of warm
night air above the cold air in the valley/flat area below, can develop (Gladstones, 1992). The
temperature variation with altitude also appears to differ when slopes are exposed to a sea
breeze. A RAMS model applied for 4 February 2000 in the extreme South Western Cape on a
1 km grid (Bonnardot, V.M.F., ARC-ISCW AgroMet, 2000. Personal communication)
suggested that south facing slopes at the sea breeze front and receiving the influence of the
sea breeze experience an increase in temperature as the altitude increases. This phenomenon
lasts for a short period due to the continuous blending of air above the coastline and has been
noticed in other studies (Carrega, 1995). It can be explained by the movement of dense, cool
maritime air below less dense, warm air (Janoueix-Yacono, 1995) and depends on four factors
(Bonnardot, V.M.F., ARC-ISCW AgroMet, 2000. Personal communication), namely,
distance from the sea, topography, degree of penetration by the sea breeze and the blending of

air above the coastline.

Atmospheric pressure, and therefore presumably the partial pressure of carbon dioxide,

decreases as altitude increases. This eventually results in a lower water use efficiency and
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