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Introduction
» Air transport in Uganda plays an increasingly

Important role in the import-export trade. As a
land locked country, Uganda gains a lot from the
civil aviation industry for economic and political
survival since It guarantees access to the outside
world. Of prime importance is the crucial role the
sector plays in the promotion and sustenance of
particularly high value, perishable goods like
horticultural products and frozen fish. For
Instance, 1n 1998 fish exports accounted for 6550
tonnes representing 56% of the total exports
followed by fresh produce at 24% (Kayabwe, 1999)




» The statistics show 1.34 million passengers used Entebbe
airport in 2013, up from 1.23 million in 2012. The results
further show 13,780 domestic passengers used the Airport
In 2012, which number increased to 25,458 in 2013.

» Furthermore, 89,798 passengers landed in Entebbe before
proceeding to other destinations in 2012 that increased to
94,583 in 2013.

Exports increased from 22,131 tonnes in 2012 to 217,238
tonnes in 2013.




DEFINITION

» Fog is a surface based cloud composed of either water
droplets or ice crystals. Fog is the most frequent cause of
surface visibility below 3 miles, and is one of the most
common and persistent weather hazards encountered in
aviation. The rapidity with which fog can form makes it
especially hazardous. It is not unusual for visibility to drop
from VFR to less than a mile in a few minutes (FAA, 2002).

» Low visibility meteorological conditions, such as fog, are
not necessarily considered extreme weather conditions,
such as those encountered in storms, but their effects on
soclety can be just as significant (Gultepe et al. 2009).




DJF seasonal fog variation

DJF Fog Days

oo R
D%
e

No. of Fog Days
\
1

2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15
ANNUL DJF_SEASON

According to the above figure,
an increasing trend has been
drawn from the available
dataset for fog days.

This trend has weak significance
due to a discrepancy brought
about by a very low value that is
zero (0) and a high value of 8.
The modal frequency was 2 fog
days for 2006/07, 2009/10 and
2012/13 DJF seasons.
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Hourly aircraft delays analysis
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From the analysis a total of 66
flights were delayed due to poor
visibility, with mean average of 3
flights per hour in 24 hours a day.
The maximum number of flights
delayed in a single hour was
discovered to be 20 flights at
0300Z and 0400Z (0600AM and
0700AM).

Since fog development at EIA was
discovered to be in morning hours
it is evident that there were no
flights delays in the afternoon
hours due fog.

The modal frequency is zero
flights, this is attributed to very
short lived period of fog existence
of radiative fog.




Correlation Analysis Between Hourly Fog and Hourly
Flight Delays
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» The correlation (0.9) from the
analysis Is very high and
positive implying that the
higher the frequency fog hour
the higher the frequency of
hourly flight delays.




Fog nowcasting methods




FOG FORMATION DURING DJF SEASON _—
From the hourly fog variation

analysis it was discovered
Hourly Fog Frequency that early morning hours

% starting from 2100Z- 2200Z
(O000AM-0100Z local time)
exhibit the hours of fog
occurrence, all the
afternoon hours hardly had
fog because solar radiation
dissipates fog, therefore
radiation fog is the type of
fog experienced at EIA. The
5 following figures 5 provides a

statistical summary of hourly
0 fog variation analysis.
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» Meteorological parameters considered for fog
nowcasting at EIA in the analysis approach are
ambient temperature, relative humidity (RH), and
wind speed. Hence these are closely scrutinized
for model validation based on the observational
data of Entebbe Airport.
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WIND ANALYSIS
Calm (00000KT) winds have dominate
» Wind direction analysis before developmentdirection 6 hours before fog formation
frequency of 29 times for the considere
Wind Force and Direction Before season 2005-2015.

Fog Formation This has been followed by 360° with a fr
of 19 times, 340° appearing 18 times and
350° appearing 16 times, therefore the
considered period was dominated by calms
northerly winds.

The southerly winds ranged from 3 to 5 (140°
210°) whereas the northerly winds range
between 3 and 29 wind directions rangin
between 300° to 30°. Therefore northerly winds
from inland dominate the winds that prevail 6
hours before fog formation. EIA topography i
1 o - valley with northern parts gradually slopin

Wind direction (°) this valley. These northerly winds into t
valley contributes to the creation of a
temperature gradient which is a key,
factor to the formation of radiati
experienced at EIA.
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Wind analysis during fog events

Wind speed during fog eve
Wind speed analysis has been effectuated to
WIND SPEED AND DIRECTION wind speed thresholds any given during fog ev
ANALYSIS FOR DJF SEASONS statistical summaries from wind speed analysis
(2005-2015) given in the table below;
The total analyzed dataset for wind speed had 2
with the highest wind speed being 5kts and the mi
of Okts therefore ranging between 0 to 5kts (O<FF>
The mean speed during fog existence is 3Kts with a
maximum of 5Kts and minimum being Okts (calm win
Wind direction during fog events
The calm and northerly winds continue to dominate
during fog existence, 360° dominating followed by
340°and then by calm winds with 26, 22 and 17 time
frequencies respectively.
X 0 20 40 60 80 100120140160180200220240260280300320340360 There,s hardly no Wlnds from the 800 to 2000 Se
WIND DIRECTION therefore there is no winds blowing from the |
Wind Direction Wind Speed fog existence because it is lake Victoria do
southern frontiers of EIA.
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» Wind speed and Direction Analysis after fog dissipation
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Wind Force (KTs)

Wind speed after fog
The strongest wind speeds were f
knots from 110° and 190° and the
being 0 knots also referred to as cal
with a frequency of 8 in the entire D
analysis.
The total wind force was found to be 1
with mean wind speed of 5 Knots just st
enough to dissipate the fog and the mod
speed has been found to be 3 Knots.

Wind direction during fog dis
From figure 10 the dominant wind dir
180° which is a southerly wind hen
probability that there is influenc
Victoria winds in fog dissipatio
320° which 1s North North E



RECOMMENDATION

» Need for capacity building of UNMA forecasters in advanced modern
fog forecasting techniques.

» UNMA need to cooperate with other countries that have already
constituted Fog Nowcasting systems for better forecast.

» Due to limited resources, this study has not been carried out to its
optimum capacity level whereby dynamical fog model development
for EIA is the next level, incorporating in factors like LWC and Nd.
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