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Abstract

Studies on fogs report a great diversity of physical processes involved besides a strong dependence of the place of formation.
The different possibilities of the advective, radiative and mixed patterns, associated or not to precipitation, make difficult the exact
characterization of its life cycle and, consequently, its predictability. However, the advancement of satellite image visualization
techniques as well as the increase in the database available free of charge at the national (CPTEC / INPE) and international (NOAA)
levels, have improved the detection of this phenomenon after being formed. This work begins a quantification of the occurrence
of fogs in the vicinity of Guanabara Bay through data obtained at the Santos Dummond (SBR]) and Antonio Carlos Jobim - Galedo
International Airports (SBGL), located in the city of Rio de Janeiro, evaluating its thicknesses and its relations with the astronomical
tides. In addition, a case study was chosen to subsidize early investigations, and relationships with phenomena of synoptic scale.

Abbreviations: PODAAC: Physical Oceanography Distributed Active Archieve Center; SST: Surface Temperature of the Sea

Introduction

. . . . fact stems from the incursion of colder waters, which border the
The formation of fog is directly associated to the local

. . . . . . Rio de Janeiro coast due to the resurgence phenomenon in the Cabo
circulations that are established on a region. Environments with

. . . . Frio region. Preliminary studies in different estuaries suggest the
moisture rarefaction will have low rates of fog occurrence, but in

. . association of this entry of cold water as a trigger for the formation
areas close to reservoirs such as lakes, rivers, seas and oceans, are

f fog. The f lassifi i h f fi i
preferentially subject to the presence of fog due to the possibility of of fog. The fogs can be classified according to the type of formation,

I . ) . . duration and visibility. It is important to compare different cases
establishing thermally induced local circulations between the liquid - P P

surfaces and terrestrial, such as sea breezes, which provide plots of within the same region in order to determine the frequency and
moist air to the interior of continental areas (CONDE & SILVA DIAS,
1999). Despite the importance of the fog forecast, there are still Objective
few studies on the subject in Brazil (DAMASCENO, 2008). Several

initiatives have been taken to allow the fog to be mathematically

type of predominant fog at the site.

The main objective of this work was to map the fog occurrences

in the area of Rio de Janeiro between 2001-2011, following their

modeled, however, the results are still not satisfactory. The forecast areas of activity, their intensities, their thicknesses, their behaviors

of fogs can be done through different methods: objectives, statistics correlating them with the synoptic scenarios of each event , with

and modeling. Inthislastone canbe used atmosphericmodels robust the aid of satellites images intersected in different channels.
or specifically for fogs. However, all of them go into detail in each of

the events and in the separation of contributions from the different The next step was to study a case, emphasizing the contribution
temporal and spatial scales involved. The Bay of Guanabara, located ~ of TSM and tide in this estuary, based on METAR (Redmet) data
in the state of Rio de Janeiro, is an estuary with marked influence of ~ from the Santos Dummont (SBR]) and the International Ant6nio
the surface temperature of the sea (SST), which varies, among other ~ Carlos Jobim (SBGL) airports, bordering the Guanabara Bay [1,2].

phenomena, according to the effect of the astronomical tides. This
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Methodology

From the selected fogs according to the intensity, duration
and current tide, it was tried to treat the TSM data of the PODAAC
(Physical Oceanography Distributed Active Archieve Center) /
REMO (Oceanographic Modeling and Observation Network) project,
SIMCOSTA project, in addition to analyzing the wind patterns and
satellite images in different channels.

Results Obtained

Through (Table 1), it was observed that on average the duration
of the fog was higher in the SBGL, with an average value of 4.28
hours, versus 3.71 hours in the SBR]. In addition, visibility was
further impaired at Galedo airport, with total loss of visibility
on 3 occasions, compared to only 1 time in the SBR]. It can also
be noticed that, in general, the fog was more intense in the SBGL
than in the SBR]. A brief case study was then initiated, seeking to
analyze the fog that occurred on August 1, 2015. This phenomenon

Table 1: Relation between the fog and the astronomical tides.

reduced visibility to 800 meters, closing Santos Dumont airport
between 05:00 and 08:00 min, according to the data from
Infraero. It is interesting to note that the current tide was syzygy,
causing higher elevations in the mean sea level and consequently
entering more seawater into the Guanabara Bay. The sea surface
temperature measured by the SIMCOSTA project float was 22°C, a
cold temperature for the coast of Rio de Janeiro, but not considered
a typical coastal resurgence (below 21°C due to the outcrop of the
central Atlantic water South). In the following figures, the pressure
field with high pressure predominance, the weak North-Northeast
winds and the estimated position of the fog in Guanabara Bay are
indicated by the aid of satellites, since the fogs can be analyzed from
the persistence of low clouds in the same place, having dissipation
and little or no movement. The beginning of the fog occurred in
the nocturnal period, which makes impossible the analysis of the
visible channel. In addition, the images in the Infrared channel
presented better than the water vapor channel, to identify the fog,
which is why they were not shown here.

Year Month Day Duration (h) SBGL Duration (h) SBR] Visibility (m) SBGL Visibility (m) SBR] Tide
2001 7 7 1 3 800 400 Syzygy
2002 6 14 10 5 0 0 syzygy
2002 7 26 6 6 100 500 Syzygy
2003 7 5 4 1 0 600 Syzygy
2003 7 8 4 3 50 600 quadrature
2004 8 18 4 6 200 200 Syzygy
2006 5 31 6 4 0 500 syzygy
2006 8 6 4 4 0 300 quadrature
2007 6 10 5 5 400 800 quadrature
2007 7 21 2 2 100 800 Syzygy
2007 8 26 4 4 200 500 quadrature
2008 5 27 2 2 200 500 Syzygy
2008 6 6 2 3 300 300 syzygy
2008 6 26 6 4 100 800 quadrature
2009 6 23 4 4 400 800 syzygy
2010 6 19 5 4 50 200 quadrature
2011 5 1 2 2 300 500 quadrature
2011 6 21 1 1 100 900 Syzygy
2011 7 3 7 5 100 800 syzygy
2011 7 16 4 4 100 800 Syzygy
2011 8 8 7 6 50 50 quadrature
Conclusion by the tide of syzygy, since the atmospheric patterns did not exert

The fact that there are, on average, longer and stronger fogs
in the SBGL airport region, proves the need for further study of
the effects of the tides and the Guanabara Bay region itself, since
the tide is also influenced by the internal currents of this body of
water. In addition, the SBGL has a distribution between syzygy
and quadrature egalitarian, suggesting to be less affected by the
tide. However, the SBR] indicated a strong SST influence driven

significant influence. There is a predominance of winter fog in
Rio de Janeiro, due to the nocturnal cooling, indicating a strong
radiative pattern in the occurrences.
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