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ABSTRACT. The relation of surface air temperature field’s variations to the distance between observation posts
has been studied by the data of 89 meteorological stations of Georgia for a 90-year period, allowing to determine the
propagation of horizontal homogeneity in mountainous conditions. An analytical expression, which determines the
change of surface air temperature field’s horizontal homogeneity with distance is given for a mountainous relief.
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The location of weather stations in any region is
very important for studying this region’s climatic pecu-
liarities. The proximity of observation posts depends on
relief conditions. The horizontal homogeneity of the main
climatic parameters covers much more area in valleys
and lowlands than in mountains. Therefore the network
of meteorological stations should be more compact in
mountains than in valleys. Such stations are few and
tend to be located at conveniently accessible sites, that
is oftener in valleys and lowlands than in mountains
(especially at high altitudes). The optimum configura-
tion of the observation network is very important for
constructing a detailed temperature field, especially
when the observations are carried out at discrete points
and the disposition of these points is sparse.

The aim of this paper is to study and determine the
connection between the variations of surface air tem-
peratures for two observation points situated at any dis-
tance in mountainous conditions, that is to study the
size of the area of regularity of temperature field’s (hori-
zontal homogeneity) and develop its mathematical model.
To solve this problem the observation data (on surface

air temperature in 1906-1995) of 89 meteorological sta-
tions in Georgia were used.

It must be noted that the relief complications are
rather well defined by location of used observation posts
on Georgia’s territory. For example: there are 18 meteoro-
logical stations located between 0-200 meters; as many
at 200-500 m; 27 between 500-1000 m; 20 stations at 1000-
2000 m; 6 are located above 2000 m; the highest station
has the altitude of 3653 m above sea level.

In solving this problem, the homogeneity of the data
base must be strictly observed as when studying any
long term process in the environment, calling for this
use of the empirical data base. Constancy of the obser-
vation method, equipment and location of stations de-
termined the homogeneity for the given period. The
methodology for restoring homogeneity was being
worked out for many years, as there was no possibility
of observing the above conditions in the hydrometeo-
rological network. This problem has been studied and
reported in [1] and now it is used in the present paper.

Thus the used basic data base was formed of two
parameters: the average monthly temperature (7) of sur-
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Table

Change of correlation coefficients between temperature variations according to the distance of two observation posts
on Georgian territory

R fdi b Mean distance. km Average coefficient of range
ange of distance between > correlations Number
posts,
km of cases
s [eA r C;
0-30 22 6.0 0.880 0.081 118
31-60 47 83 0.849 0.087 371
61 -90 76 8.5 0.823 0.093 451
91 - 120 105 8.7 0.798 0.092 512
121 - 150 136 8.7 0.778 0.097 453
151 -180 165 8.8 0.768 0.096 402
181 -210 196 8.6 0.751 0.101 377
211 -240 226 8.7 0.743 0.095 292
241 -270 254 8.5 0.731 0.081 267
271 -300 285 8.8 0.713 0.076 203
301 -330 315 8.6 0.728 0.062 138
331 -360 344 8.7 0.726 0.059 109
361 -390 375 9.2 0.718 0.054 87
391 -420 404 8.7 0.716 0.054 52
421 —450 432 8.5 0.701 0.048 37
451 - 480 463 74 0.699 0.037 21
481 -510 492 83 0.702 0.030 13
511 —-540 522 7.1 0.713 0.028 7
541 -570 555 11.9 0.681 0.034 6
face air at 89 weather stations for 90 years (96120 !
cases) and direct distances (s) between any two ob-
servation posts determined by the geographical coordi- ;
nates and altitudes (3916 cases) above the sea level. 0.8 .
Correlation coefficients (7, Tj) were calculated be- N
tween mean monthly temperature variations for any two 0.8 ; "
posts, and they were arranged according to the increase T
of distance between two posts. For every 30 km range r \A%
the mean distance (s) was determined between the ob- : Mﬁ%
servation posts as well as their mean quadratic devia- 0.7 # ‘LA
tions (o). Accordingly the coefficients of correlation
() between two posts temperature variations were cal- 0 63
culated as well as their mean quadratic deviations (o) o H00 200 300 400 200 600
The results are given in the Table. .

The correlation between s and » is shown in the
Figure. As one can see, according to the variations of
mean monthly temperatures, the correlation between any
two meteorological stations gradually decreases with the
increase of distance. The decrease is non-linear but fol-
lows a clear regularity.

In spite of mountainous relief the correlation coeffi-
cients between observation posts are high. For example,
the lowest coefficient for the remote two observation
posts is around 0.65, when the distance between them
is 560 km.

We tried to represent the change of temperature
field variations with distance or propagation of tempera-
ture field horizontal homogeneity by an exponential ex-
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Fig. Connection of correlation coefficients () with distance (s)

pression. Empirical coefficients were determined by the
least squares method and the expression has the follow-
ing form:

H(T.T) = exp(-0.15").

The curve (Fig.) built by the above formula, repre-
sents sufficiently well the actual change of correlation
coefficients with distance and we believe that it can be
used successfully in estimating the extent of tempera-
ture field horizontal homogeneity in any mountainous
conditions.
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