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ABSTRACT

In this paper, the mountain wave probability and
wave characteristics have been studied over Darvas
(2635m) Mountains at the Southwestern Anatolia. The
climatological observations inIspartabetween 1990 and
1994 have been considered. The radiosonde data
(O000GMT) in Isparta has also been used as an input
data for the Caswell Method to forecast the mountain
wave characteristics. Cloud cover and height of altocu-
mulus clouds have been analyzed by using the statisti-
cal methods. This study is useful to understand the
probability of mountain waves in late autumn. The
seasonal variation of mountain wave characteristics
have illustrated the similar trend between 1990 and
1994,
1.INTRODUCTION

Mountain waves were firstexplored by German soar-
ing pilots in 1993. Observations show that wave flow
occurs up to a height of 30 km (100, 000 ft). Several
sources of waves can be used by sailplanes. The stron-
gest waves are observed above and in the lee of moun-
tains, WMO (1993). Air stream characteristics, topo-
graphic effects, the height of the tropopause, and the
nature of rotors play importantroles on the formation of
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mountain waves. The occurrence of mountain waves
varies from season to season. Observation in the north-
ern hemisphere has established that mountain waves
are a cold season phenomenon. There are two basic
types of mountain waves: one propagating its energy
mostly vertically up and so called “vertically propagat-
ing wave” and one propagating it mostly horizontally
downwind and so called “trapped wave.” Which of the
two types prevails depends on the vertical wind and
temperature profiles, and the shape and height of the
mountain range. This paper discusses the preliminary
results of a study on the statistical analysis of mountain
waves over southern Anatolia.
2. MATERIAL AND METHODS

Isparta (Latitude: 37°45"N, Longitude: 30°33"E) rep-
resents the study area. The climatological and acrologi-
cal data have been collected between 1990 and 1994.
Forecasts of mountain wave activity and related turbu-
lence are made routinely today, often as part of a daily
aviation forecast. While these general wave forecasts
are quite satisfactory, the prediction of details of interest
tothe glider pilotsuchas precise timing, wave and rotor
intensity etc. are extraordinarily difficult. The Caswell
Method has been used for the prediction of wave char-
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Figure 1. Time variation of wave length (WL, km), height of maximum amplitude level (C,
km) and vertical wind speed (w, m/s) in Isparta (1990-1994).
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the Caswell Method are surface pressure
(Ps), surface temperature (Ts), air tempera-
tureal 700 hPalevel (T700), horizontal wind
speeds (V850, V700 and V500) at 850 hlPa,
700 hPa and 500 hPa pressure levels, tropo-
pause level, temperature differences be-
tweensurfaceand 700hI’a, and 700 hPaand
300 hPa pressure levels.

The model outputs are wave length of
lee wave (WL}, maximum amplitude level
(C), vertical wind speed factor (D) and the
vertical wind speed (w) on the top of moun-
tain, Aslanand Tokgozlii (1990), Wallington
(1986). The vertical component of wind
speed can be defined by using the follow-
ing equation, Wallington (1986):

w =D x V700 x (30.48/6000) (1)

Where,

D : vertical wind speed factor, V700:
horizontal wind speed at 700 hl’a pressure
level (m/s).

3. RESULTS

The mountain wave characteristics (wave
length, heights of maximumamplitudelevel
and vertical wind speed) for five years pe-
riod between 1990 and 1994 are illustrated
in Figure 1,

Maximum wave length is observed in
Apriland October, minimum oneisin Janu-
ary and Debruary. Height of maximum

Figure 2. Favorable horizontal wind speed for mountdin waves.
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The correlation coeffi-

where is illustrated in the same figure.

In this study, the correlation coelficients between
wave characteristics (WL, C and w) and horizontal wind
speed for three different levels (850 hl’a, 700 hPa, 500
hlI’a) are defined. The highest correlation coefficient
(0.64) isbetween vertical wind speed and horizontal one
at 700 hPPa pressure level. The linear relation is given in
Lquation 2.

w=0341 x V700 - 1.224  (2)

Reliability of relationship is greater than 95% and
regression error is less than (0.02.

Equation 2 is defined with the data recorded at 700
hiPa between 1990-1992. The correlation coefficient be-
tween the vertical velocity defined by the Caswell
Method and the linear regression equation is 0.95 for w
> 15 m/s. The error of the regression is 0.69%. The
equation is lested for the data observed in 1993-1994,
Relative error is in the range of 0.1 and 0.2. An example
of therelationship between vertical and horizontal wind
components is given in Figure 3.
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207 1 It has been concluded
that the linear equation
0.0 L 1 L 1 1 1 | given above can be used
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V700 (mvs) vertical wind speed over
Figure 3. The relationship between vertical component of wind speed and horizontal wind Parvas Woumtain in
speed observed in 700 hPa pressure level in Isparta. sparta.
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