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In the mathematical model of glaciermelt elaborated by V.Konovalov
(Konovalov 1985), the initial formula for determining daily amounts of
global radiation Q; in clear days is as follows.
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Where

J, = meteorological solar constant,

T, = duration of day, equal to 1440 min.,

1, time of sunset, or sunrise,

t, = time during the day, expressed through the periodical function of hour’s
angle,

r = general transparency of atmosphere, and

h, = the angle of sun’s height, z - is the altitude above sea level.

The intraannual course of the general transparency of atmosphere at
different altitudes (Konovalov 1985) describes the following expression.

p(z,t) = 0.383 - 0.068z + (0.036 + 0.031z - 0.0842)
* cos [ 2n(t-373 + 59.52- 11.72%) / T,] Q)

Here, T, = 365 days. Analysis of the formula (2) showed that p(z,t) > 0 at 0
5.19km. For practical applications it was accepted that, at z >5.19 kmasl, r
is constant equaled in value to z = 5.19km.
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After some mathematical transformations, it is not difficult to derive
analytical formulae for determining the underintegral expression in the right
part of (1). Those formulae were used for the calculation of

Q=Q(zt,))

within Central Asian by means of a special computer’s routine. This routine
also envisages the calculation of incoming Q, on slopes of different
inclination and exposition, taking into account the actual conditions of
cloudiness. For some points within Central Asia, Q, was calculated with
measurements of global radiation. The relative deviations between
measured and calculated values of Q; are presented in the Table 1.

To develop the regional method of calculation of mean summer temperature
as a function of altitude z, latitude j, longitude 1 were used the data of 198
meteorological points, located inside of altitudinal range from 0.3 km till
4.9 km above sea level. Twelve points on glaciers were also included in this
set of data.

Ultimately, for the calculation of mean summer air temperature within
Central Asian territory the following expression was derived.

®,=70.56 - 0.517*107z - 0.407 *10° z* - 1.102 j + 0.04091, (3)

where

©, = summer mean temperature,’C,
z = aititude, masl,

j = latitude, and

1 = longitude.

The correlation relationship for (3) equalled 0.98 and the root mean square
error was 1.37°C. The calculations’ quality according to (3) were estimated
by comparing O, values derived by the proposed formula, with the same
characteristics determined by the well-known method of A. Krenke (1982).
These values are presented in the Table 2. As anybody can see, the
correspondence between the compared characteristics is rather satisfactory.
That permits us to recommend our simple and effective method for wide
application.
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