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FOG – BOON OR BANE?
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Fog is a specific form of a cloud touching the 
ground with complex spatio-temporal occurrence 
patterns. Its formation and genetic type depends on 
synoptic to local-scale circulation systems, the lo-
cal radiation and energy budgets, and interactions 
of atmospheric processes with topography and land 
cover. A comprehensive overview on the nature of 
fog and related fields of research was recently given 
by BruiJnzeel et al. (2005) and eugster (2008). A 
review on forecasting methods by using in-situ ob-
servations, remote sensing and numerical modelling 
was presented by gultepe et al. (2007). Several in-
ternational collaborative field campaigns were con-
ducted in the past decades to unveil fog dynamics 
with special regard to the underlying microphysics 
(e.g. Fuzzi et al. 1992; ChOulartOn et al. 1997) and 
chemistry in fog water (e.g. Fuzzi et al. 1998). 

Because fog occurs near the ground, it affects 
people’s life in many ways. Both positive and nega-
tive interrelations with the biotic and abiotic environ-
ment are obvious (Fig. 1). Consequently, the current 
special issue is devoted to an interdisciplinary view 
on the atmospheric phenomenon fog. These select-
ed contributions, covering a broad topical range of 
fog research, were presented at the 5th International 
Conference on Fog, Fog Collection and Dew, held in 
Münster (Germany) from 25–30 July 2010.

Negative consequences are mainly related to fog 
as an obstacle for land, air and sea traffic, as well as 
the deposition of polluted fog water. Ward (1981) for 
instance emphasized the costs for the aviation indus-
try that originate from delays and flight cancellations 
due to fog. Road traffic is most strongly affected by 
fog; where edWards (1998) found out that accidents 
in fog result in the most severe injuries compared to 
other adverse weather conditions. The highest risk 
for ship-bridge collisions in rivers is related to fog 
occurrence (Kunz 1998), and marine collisions and 
grounding frequencies also tend to increase with de-
creasing visibility (rømer et al. 1995). If fog is ac-
companied by a temperature inversion, its clearance 

by solar heating can be delayed or even inhibited and 
smog (SMoke in combination with fOG) formation 
might be fostered (refer e.g. to Bendix 1998) in ar-
eas of high anthropogenic emissions and less-estab-
lished emission control policies. In these areas, smog 
is well-known as a trigger of pulmonary diseases 
(sunyer 2001) and reduced daylight length can lead 
to depression (Benedetti et al. 2001). With regard to 
ecosystems of different ecozones, fertilization (also 
remote) due to occult deposition of air pollutants 
dissolved in fog water (e.g. thalmann et al. 2002; 
rOllenBeCK et al. 2010) can lead to eutrophication 
while direct contact with acid fog water might also 
harm the vegetation surface (e.g. Cape 1993).

Two papers in this special issue explicitly deal 
with the chemical composition of fog and its origin. 
WatanaBe et al. (2011) investigated the chemical 
composition of fog water at a site near the summit 
of Mt. Tateyama (western Japan). Based on observa-
tions at two sites and air trajectory modelling, they 
showed that strong acidic fogs occur during the 
summer and autumn if the westerly air stream pre-
dominates. They assume that the air pollutants as 
the cause for fog water acidification originate from 
regions of mainland Asia. In particular, Hůnová et 
al. (2011) analysed the sulphur deposition across the 
territory of the Czech Republic related to fog occur-
rence. They could show that the amount of occult 
deposition was twice as high as the sum of wet and 
dry deposition, affecting large forest areas.

Particularly in areas of low air pollution lev-
els, fog occurrence and fog water deposition is es-
sential for the establishment of specific vegetation 
types (Fig. 1). Fog, as a main water source and as 
a protection against heat and water stress particu-
larly with respect to epiphytic vegetation in tropical 
mountain forests, is hitherto well documented (see 
e.g. FreiBerg and FreiBerg 2000). This could also 
be recently confirmed for a new type of a tropical 
lowland cloud forest (OBregón et al. 2011; gehrig-
dOWnie et al. 2011). Fog water is essential in coastal 
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fog deserts for the survival of specific vegetation for-
mations, as it is well-known e.g. for the Loma vegeta-
tion of the Atacama Desert (e.g. OKa and OgaWa 
1984; WestBeld et al. 2009). In the current issue, 
haensler et al. (2011) investigate the fog frequency 
along the Namib Desert with satellite imagery and 
REMO model simulations. The validated REMO 
model is used to analyse the potential impacts of glo-
bal climate change on the spatio-temporal fog distri-
bution in the Namib Desert. The authors revealed 
for the IPCC SRES A1B climate change scenario that 
the number of fog days might slightly decrease for 
regions located further inland, which would mean an 
exacerbation of the existing water scarcity.

For more than two decades, fog water collection 
has been an emerging technology in arid environ-
ments, which has been used for different purposes, 
e.g. the production of potable water for rural and 
remote communities (sChemenauer and CereCeda 
1991 and many more thereafter). In their short report, 
lummeriCh and tiedemann (2011) highlight techni-
cal improvements regarding the efficiency of fog wa-
ter collectors and an economic investment model for 
profitable fog water harvesting in arid regions in the 
outskirts of Lima (Peru). In addition, two different 
applications of fog water harvesting are presented in 
this special issue. In the first paper, valiente et al. 
(2011) underline the importance of fog water collec-
tion for the reforestation of a highland area in east-
ern Spain close to the Mediterranean coast where fog 
water is advected by the sea breeze, and additionally 

channelled by a river valley. Radiation fog is mostly 
formed in the early morning and/or evening hours. 
The collected water amounts that were applied in 
small water pulses to planted tree saplings were 
shown to significantly increase the reforestation suc-
cess, particularly for pine trees. The second paper 
by marzOl et al. (2011) investigates meteorological 
circulation patterns suitable for fog water harvesting 
on the Canary Islands and in Morocco. They found 
comparable average quantities of collected water at 
both sites, but with an unexpected inverse seasonal-
ity (Morocco in winter, Canary Islands in summer). 
By establishing water storage containers, they con-
clude that fog water harvesting could significantly 
improve the water supply of rural communities.
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Fig. 1: Main negative and positive consequences of  fog occurrence
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