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Summary

Fog is among the most important weather hazards from the aviation perspective. This phenomenon can
substantially lead to horizontal visibility reduction. Therefore, accurate prediction is essential for flight safety
and easing air traffic. Fog consists of a weather condition in which water drops and ice crystals reduce the
horizontal visibility to less than 1000 meters. Various methods are suggested for fog forecasting. Numerical
and statistical methods, experimental approaches, and very short range fog forecasting are some of the most
common methods. Experimental methods are commonly used for first guess in forecasting centers. Saunders
technique is one of the forecasting methods for radiation fogs using radio sounds data. Although this
technique goes back to many years ago, it is being used in many parts of the world, including UK Met Office,
and is recommended by World Meteorological Organization.

Present study tries to evaluate the performance of two experimental methods using real data after studying
synoptic condition of fog occurrence in two selected airports. The validity of them is then measured with the
real occurrence in anumber of case studies of fog occurrence for the selected airports using the bias technique
in order to choose the more appropriate method. In the next step, the more appropriate method is administered
using the numerical prediction model output and is again evaluated with the bias technique. In both these
methods, an index called fog point temperature has been used, and the fog occurrence has been determined by
calculating this temperature and comparing it with the minimum temperature. The selected airports are
Mehrabad Airport, Tehran and Shahid Hasheminezhad Airport, Mashhad, which have been chosen because of
high flight traffic (in Tehran) and high fog occurrence (in Mashhad). Experimental methods examined in this
study are Saunders and Prichars-Crodack techniques, which 25 case studies in selected Airports tried to offer
the best results for first guess of fog occurrence. The accuracy of these relations was evaluated comparing real
conditions using Bias technique. After choosing the more appropriate method, a similar process has been
carried out using numerical prediction model of WRF for the next 12 hours.

Results of synoptic evaluations show that high-pressure systems are a major factor in creating coldness in
lower levels of the atmosphere. Evaluation of pressure field in this study doesn't show figures below 1020
hPa. Specific humidity values were 6-8 g/kg and 4-6 g/kg for 1000 and 925 hPa levels respectively. Winds are
frequently northern or eastern and cold weather advection is seen in selected stations.

In Saunders technique, using radio sound data of 1200 UTC in 25 case studies for mentioned airports, the fog
point is calculated. This temperature is then compared with next day's minimum temperature and if the
difference is less than -2°C, fog occurrence would be ruled out. Saunders considers this method mostly useful
for radiation fog. In Crodack-Prichars technique, which is performed by creating a regression association
between temperature and dew point temperature, the fog point temperature is determined. Here again, fog is
not formed If the temperature difference is less than -2°C.

After calculating fog point temperature using Saunders technique and comparing it with actual observation, it
was found that among 25 cases, 15 fog observations were consistent with Saunders technique calculations. In
the five cases of fog nonoccurrence, the results of this method were consistent with redlity. So, Bias
evaluation technique shows 75% for probability of detection.

The same process has been carried out for Crodack-Prichars technique. In this method, a linear relationship
exists between temperature, due point temperature, and fog point temperature. Wind condition and cloudiness
are also presented experimentaly in the form of a table. For different amounts of these two factors, a
numerical amount of 1.5 to -1.5 is added to the fog point temperature. Fog occurrence is determined by
calculating fog point temperature using Crodack-Prichars technique and comparing it with the minimum
temperature according to table 2. This evaluation showed that in 13 of 20 fog occurrence cases, the right
answer were obtained, and 5 cases of fog nonoccurrence, were consistent with reality. Therefore, POD index
was reduced to 65%. Based on the results, Saunders technique has been considered as the more appropriate
method for initial guessing in fog forecasting in the airports under study. Now, the values of temperature and
due point temperature were determined for the next 12 hours using WRF numerical prediction model, and
Saunders technique was used again for predicting fog (using predicted data). The results of this evaluation
were also investigated using Bias evaluation technique, which were not so agreeable, so that it was consistent
with reality in 50% of cases. Hence, it seems that careful consideration of numerical prediction models output
is needed.
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