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Non-rainfall moisture inputs in the Knersvlakte:
Methodology and preliminary findings
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Abstract
Dew, fog/mist and water vapour adsorption, the 3 vectors by which non-rainfall water can be added to soil water, may
play a critical role in ecosystem function in arid zones. This paper explores a methodology for overcoming the challenges
of measuring small daily inputs of non-rainfall water in the harsh environment of the Knersvlakte on the west coast of
South Africa. An automatic micro-lysimeter (MLS) – an experimental arrangement of a sensitive electro-mechanical
load cell, suitable electronic amplification and signal conditioning, and a microcontroller was developed. A microcomputer was employed for overall system control and data logging. Initial field work took place between late September and
November 2006 on Arizona Farm, 30 km north of Vanrhynsdorp. In March 2007, subsequent work began at the Ratelgat
BIOTA observatory. Manual soil weight sampling corresponded well with theoretical dew maximums, with measured
maximum and minimum dew/fog of 0.4 mm and 0.08 mm (±0.08 mm) (both in September 2006). Measurements from
the first prototype MLS were marred by large (± 0.24 mm) error figures, signal dropout from the analog to digital converter, and insufficient range at the required resolution. The subsequent prototype (field tested in March 2007 and still
in use) provides much smaller errors (± 0.05 mm). Calibration testing at Ratelgat indicates maximum overnight dew/fog
contributions of 0.35 mm (±0.05 mm), which corresponds with theoretical calculations as well as field measurements
in other arid zones. Maximum dew/fog derived soil water occurs between 07:00 and 09:15. Surprisingly, soil weight, as
a consequence of dew/fog inputs, starts to increase shortly after 17:20. These are preliminary findings and longer term
testing and validation are ongoing at present. The role of quartz pebbles and small succulent plants in the interception
of non-rainfall water is still to be explored.
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Introduction
The abiotic drivers leading to the exceptional botanical diversity of the Knersvlakte (Cowling and Pierce, 2002), an arid plain
strewn with quartz pebbles on the West Coast of South Africa,
are elusive. Dew, fog and mist can play an important role in arid
zone ecosystems, providing water to plants (Dawson, 1998),
invertebrates (Seely et al., 2005) , and soil microbes (Biederbeck
et al., 1977). These water sources have not been quantified in the
Knersvlakte, and in this study we consequently sought to:
• Quantify inputs of water into soil via dew, fog and mist
• Determine the duration of the wetting and drying periods.
The challenges of measuring non-rainfall water are numerous
(Ninari and Berliner, 2002). Attempts to quantify small gains
and losses of mass (as a consequence of added and lost soil water)
relative to the bulk weight of the soil in highly mobile environments are beset with difficulties. Given the theoretical maximum
dew quantity of 0.4 mm per night (Monteith and Unsworth,
1990), a minimum measurement resolution of less than 0.1 mm
(of water) has been suggested for fog and dew studies (Agam and
Berliner, 2006; Monteith and Unsworth, 1990). Such sensitivity is difficult to achieve given potential disturbances from inter
alia wind, animals, rainfall, and drifting sand.
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In this paper, we first explain the 3 vectors by which moisture from non-rainfall sources can be taken up by soil. Secondly
we discuss the methodology employed in this study and finally
we present and discuss the preliminary results.

Non-rainfall systems of moisture input
Three vectors (or pathways), discussed below, are recognised
for the addition of non-rainfall water into the soil water, namely
fog/mist deposition, dew formation and water vapour adsorption (Agam and Berliner, 2006). Mist is closely related to fog
(small droplets of water suspended in the air with visibility in fog
of less than 1 km and in mist less than 2 km) and in this study no
attempt was made to differentiate these two processes.
It is generally accepted that on the West Coast of South Africa
advective fog is the dominant fog type (Olivier, 2002). This advective fog on the West Coast is a result of moist oceanic air advecting over the cold upwelling zone along the coast and then advecting inland. In addition cold land surfaces can cause fog to form
along the coast. However, given the topography and abundance of
quartz pebbles (possibly being an important factor in net cooling
of the soil surface) in the Knersvlakte, radiation fog and inversion
fog may well be an important contributor to soil water.
A key factor influencing dew deposition is the energy balance at the soil surface. Two dominant factors define the surface
energy balance, namely net radiation and the energy flux arising from the wind. Net radiation (Rn) is the sum of incoming
and outgoing energy, and defined by three fluxes, soil heat flux
(G), sensible heat flux (H) and latent heat flux (LE). The energy
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