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Abstract. Practically all the road-related questions are solved with the consideration of climatic factors. Besides, the mete-

orological characteristics of the region, where the road objects are located, are taken into account, as well as their calculated

values. This paper describes a methodology for determining these values. The examples are given on how to calculate the

main meteorological characteristics of the percentage of integral probability, which are used in designing, constructing and

maintaining roads.
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1. Introduction

Climatology is a science based on the observation data

of many years and focused on the mean values. Besides,

the statistical methods are widely used for processing data

from weather stations, which are collected continuously

according to an established system.

Climatology is mainly influenced by the dislocation

of weather stations, type and character of installations and

devices to be used, a long-term and uninterrupted opera-

tion under stable conditions. For generalisation of data of

observations the statistical data processing methods (method

of average values) are widely used and up-to-date estima-

tion systems.

Based on the observation data of weather stations, the

average values of many years are calculated as well as their

recurrence by month of the indicated meteorological ele-

ments.

The main idea of the method is to achieve a full com-

parability of the calculated average and other data. This is

the background for all the methods of calculation and the

use of average values of many years, reduction of observa-

tion results to the same level and to the same period of time,

etc. Data, having been systemised by this method, is mapped

and further serves for climatological generalisation. Table 1

gives the levels of processing meteorological information

[1].

When designing, conctructing and maintaining roads,

it is necessary to solve various tasks, taking into account

climatic indicators, which could be divided into 3 groups:

indicators of temporary structure, non-periodic changes and

complex evaluation of meteorological elements.

2. The main meteorological characteristics

In order to identify climatic features of a certain local-

ity, the meterological characteristics are used [2], the prob-

ability of which is determined by the methods of mathemati-

cal statistics. Depending on the purpose, the calculated in-

dicators of one or another characteristic could be assumed

with a different probability, related to their influence on

certain objects and the processes of road infrastructure [3].

1. Indicators of temporary structure – periodical

changes of the element in time, ie daily (24 hours), ten-day,

monthly and annual changes of parameters, characterised

by the amplitude and the moment of occurance of extreme

and other values of the element (by the average data and

recurrence).

2. Indicators of non-periodic changes of the element,

interrelation between the series, daily variability, continuous
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duration of the element  values above or below the given

level – correlation coefficient between the neighbouring

members of a series; average value of daily changes; root-

mean-square deviation of daily changes; average continu-

ous duration of the values above or below the given value

(level); number of periods of continuous duration of the

values above (below) the given level; recurrence and accu-

mulated recurrence of different values of continuous dura-

tion above (below) the given level.

3. Indicators of complex evaluation of meteorological

elements – recurrence and accumulated recurrence of com-

bination of values of the constituent elements; correlation

coefficient of the constituent elements; correlation ratio.

All the main meteorological indicators are of a prob-

ability origin; therefore, the methods of mathematical sta-

tistics are used for their determination, ie to determine [4]:

• recurrence of different values of the element;

• accumulated recurrence;

• average mathematical value;

• boundary (maximum, minimum) values;

• variability indicators;

• indicators of asymmetry and kurtosis of a distri-

bution curve.

Road organisations have to apply different meteoro-

logical indicators, which sometimes must be considered in

road design, technological and organisational works. The

following indicators [5] could be used for the determina-

tion of:

solar radiation – the level of solar radiation; the level

of solar radiation of the given accumulated recurrence; slope

angle of the locality (of a study surface) in relation to the

Sun rays; geographical latitude;

air temperature – average air temperature; average

daily temperature; average monthly temperature; average

yearly temperature; average temperature of many years;

average temperature of the coldest period of the year; aver-

age maximum temperature of the hottest month; average

amplitude of daily temperature flunctuations, absolute maxi-

mum; absolute minimum; dew point; duration of a period

with an average daily temperature of more than t ˚C; dura-

tion of a period with an average monthly temperature of

less than t ˚C; average duration of temperature of different

gradiuation; average temperature of a period with an aver-

age monthly temperature of less than t ˚C; vertical gradient

of temperature; number of days with the temperature tran-

sition across 0 ˚C;

soil (pavement) temperature – soil temperature on the

surface; soil temperature at a depth h; depth of zero iso-

therm; maximum depth of zero isotherm; average yearly

soil temperature; capacity of a seasonaly frozen soil layer;

wind impact – prevailing wind direction; average wind

speed; dynamic pressure; velocity head;

air humidity – vapour pressure; absolute humidity; spe-

cific humidity; relative humidity; deficit of humidity of the

given accumulated recurrence; intensity of water evapora-

tion; duration of the period of water evaporation; dew point;

atmospheric precipitation – average amount of pre-

cipitation; amount of precipitation in a number of days with

the precipitation of more than h MM; average rain intensity;

number of rains of n-percent of accumulated recurrence;

duration of precipitation of n-percent of accumulated re-

currence;

snow cover effect – height of snow cover; average ten-

day height of snow cover; snow cover lying duration;

atmospheric pressure – force, acting on a unit of hori-

zontal surface (mm Hg; Pa; mb); dynamic pressure;

fog – physical conditions of formation; synoptical con-

ditions of formation; recurrence of fogs; aggregation state

of water drops and ice pellets; temperature distribution in

fog; water content in fog;

cloudiness – microstructure of clouds; water content

of clouds; height to a lower boundary; vertical extent;

amount of clouds;

other atmospheric phenomena – average number of

days with a thunderstorm; average number of days with

snowstorm; transparence of atmosphere (coefficient); me-

teorological range of horizontal visibility.

Specific features in interpreting and estimating numeri-

cal values of meteorological characteristics will be de-

scribed in the examples below.

Solar radiation (MJ/m2) depends on a geographical

position of a study locality, time of the year and cloudiness.

Solar radiation is direct, scattered and total. It is determined

on horizontal and vertical surface, also on a vertical sur-

face of a corresponding orientation (southern, south-west-

ern, south-eastern, eastern, western, northern, north-west-

ern, north-eastern).

Data on solar radiation and radiation balance are pre-

sented in the reference books on climate and were obtained

on the basis of actinometrical observations.

The complex of actinometrical observations includes

measurements of direct and scattered radiation on an ac-

tive surface; radiation, reflected from an active surface;

radiation balance of this surface. Active surface is the sur-

face of soil, water and vegetation which directly absorbs

solar and atmospheric radiation and removes emission into

the atmosphere. Solar radiation, getting on an active sur-

face in the form of a bundle of parallel rays, sent out di-

rectly by the Sun, is called direct solar radiation.

Actinometrical stations measure a direct solar radiation,

getting on the surface S, perpendicular to the Sun rays.

The amount of direct solar radiation, getting on a hori-

zontal surface S, depends on the solar altitude above the

horizon and can be obtained from the relation:

Θ×= hSS sin' , (1)

where Θh  – angle of solar altitude above the horizon.
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Part of solar radiation, getting on an active surface of

the Earth from all points of the vault of heaven after scat-

tering into the atmosphere is called scattered radiation D.

Actinometrical stations measure a scattered solar radiation,

which gets on a horizontal surface.

Direct and scattered radiation belongs to a short-wave

part of the spectrum (with the wave length from 0,17 to

4 µm). In fact, the Earth's surface is reached by the rays

with the wave length from 0,29 µm.

Total amount of solar radiation on a horizontal sur-

face, consisting of direct and scattered radiation, is called

total radiation Q:

DSQ += ' . (2)

The intensities and sums of radiation are related to a

horizontal surface or the surface perpendicular to the Sun

rays. Based on this data it is possible to estimate the

intensities and sums of direct radiation, and approximately –

the sums of scattered and total radiation, getting on the ver-

tical and sloping surfaces of any orientation.

Direct radiation on a vertical and sloping surface is

estimated by the following formula:

( )AAhSSV −××= ΘΘ coscos ; (3)

α+α×= cos'sin SSS ESl , (4)

where VS  – direct solar radiation, getting on a vertical sur-

face; SlS  – direct solar radiation, getting on a sloping sur-

face ( VS  and SlS  have the same azimuth); S – direct solar

radiation, getting on the surface perpendicular to the Sun

rays; 
 

'S  – direct solar radiation, getting on a horizontal

surface; 
 Θ
h  – solar altitude; ΘA  – azimuth of the Sun; A –

azimuth of the normal to a vertical surface; α  – steepness

of slope.

3. Practical methods for estimating the values of

meteorological characteristics

The level of solar radiation of the given accumulated

recurrence is determined according to the data of many years

for a certain month or a certain locality. For example, in

order to estimate maximum total radiation of 5 % accumu-

lated recurrence, it is necessary to carry out sampling of

30–50 years period. Data is arranged in a descending order

(Table 2).

Maximum solar radiation is approximated up to

5 MJ/m2 and an average ordinal number is determined:

057 5,1 … …

547 3 026 5,54

037 5,4 516 74

527 6 016 05,84

… … 006 05

Integral probability is defined by the following for-

mula:

4,0

3,0
1

+

−
−=

n

m
P

a , (5)

where am  – average ordinal number; n – number of the

members of a series.

In the result:

98,05,1 =P ...

95,03 =P 10,05,45 =P

92,05,4 =P 07,047 =P

89,08 =P 04,05,48 =P

... 01,050 =P

Using these data it is possible to construct a graph,

based on which the unknown value is determined:

2
%5 MJ/m 610=P .

Average daily air temperature is determined as the

average arithmetical value based on systematic measure-

ments of temperature in the weather stations, which are

carried out every 3 hours (in 0; 3; 6; 9 etc).

Example. The following data were determined when

measuring the air temperature in the weather station N: 10;

10,1; 10,2; 12,3; 14,5; 16,2; 14,1; 11,4.

Based on this data, the average daily temperature is:

4,12
8

8,98
===

∑

n

T
T

h
da  ˚C.

Average monthly air temperature is determined as the

average arithmetical value based on the average daily tem-

peratures.

In the weather station „Minsk“ the following average

daily temperatures were determined in April:

3,5 3,6 9,5 3,4 3,5 8,3 6,7 4,6 9,6 2,5

6,5 8,4 1,6 0,6 8,5 5,6 9,7 6,4 6,5 3,4

4,7 6,6 0,7 4,5 6,5 9,4 2,6 1,6 8,4 1,8

Table 2. Estimation of maximum total radiation

mumixaM
,noitaidarralos

m/JM 2

lanidrO
rebmun

mumixaM
,noitaidarralos

m/JM 2

lanidrO
rebmun

057 1 … …

847 2 026 54

547 3 816 64

037 4 516 74

827 5 116 84

527 6 906 94

… … 206 05
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Average monthly temperature is:

C.91,5
30

3,176

30

30

1

da

ma °===

∑
−i

T

T

Average annual air temperature is determined as the

average arithmetical value based on the average monthly

or average daily temperatures [6].

Example. Average monthly air temperature in Gomel

region is: – 6,9; – 6,3; – 1,8; 6,3; 13,7; 16,9; 18,6; 17,4;

12,5; 6,4; 0,6; – 4,3.

In this case the average annual temperature:

C.1,6
12

4,73

12

12

1
ma

ya °===

∑
=t

T

T

Air temperature of the coldest day. The coldest days

in a study period (ten-day period, month, year) are those

the temperature of which has the average arithmetical vari-

able of a minimum value.

Thus, in the example of average monthly air tempera-

ture, the temperature of the coldest day (6 April) was equal

to 3,8 ˚C.

Analogically, air temperature of the warmest day is

defined. In the above example 30 April was equal to 8,1 ˚C.

Absolute maximum (minimum) of air temperature.

The absolute maximum (minimum) is the highest (the

lowest) temperature, measured within a study period of time.

The average of annual absolute maximum (minimum) is

defined as the arithmetic mean in a number of years.

Probability of the temperature below or above the ab-

solute minimum (maximum) is determined when dividing

the number of the members of a series, outside a study in-

terval, by the total number of the members of a series.

Data on the weather conditions in the town of Minsk,

based on observations of many years, is given in Table 3.

Air temperature of the coldest day and of the coldest

five-day period in a long-time duration.

Based on the data of monthly weather observations,

the sampling is carried out of the temperature of the coldest

day and the coldest five-day period in 30–50 years. Table 4

gives the summary data in a descending order.

Then, the temperature approximation is carried out to

an accuracy of 0,5 °C. Each value is given an average ordi-

nal number. In this example:

0,33– – 1 5,82– – 1

0,23– – 2 0,62– – 2

5,23– – 3 0,62– – 3

… – … … – …

0,31– – 82 5,21– – 82

0,31– – 92 0,01– – 92

5,21– – 03 0,01– – 03

Integral probability is estimated by the formula (5).

Integral probability is:

96,0
4,030

3,05,1
1 =

+

−
−=P 98,0

4,030

3,00,1
1 =

+

−
−=P

91,0
4,030

3,00,3
1 =

+

−
−=P 93,0

4,030

3,05,2
1 =

+

−
−=P

... ...

07,0
4,030

3,05,28
1 =

+

−
−=P 09,0

4,030

3,00,28
1 =

+

−
−=P

02,0
4,030

3,030
1 =

+

−
−=P 04,0

4,030

3,05,29
1 =

+

−
−=P

Based on the obtained data, integral curves are plotted

in logarithmic coordinates (on the ordinate – logarithmic

scale of air temperature, on the abscissa – double logarith-

mic scale of integral probability) (Fig 1).

Based on the curve of integral probability, the tem-

perature of the coldest day and the coldest five-day period

of the given integral probability is identified.

Average duration of air temperature of different gra-

dation.

Table 3. Probability of the temperature below or above the absolute minimum

etulosbA
C˚,mumixam

≥ 82 ≥ 92 ≥ 03 ≥ 13 ≥ 23 ≥ 33 ≥ 43

%,ytilibaborP 59 09 57 05 52 01 5

etulosbA
C˚,muminim

≥ )63–( ≥ )33–( ≥ )03–( ≥ )72–( ≥ )52–( ≥ )12–( ≥ )02–(

%,ytilibaborP 5 01 52 05 57 09 59

Table 4. Data on the temperature of the coldest day and the coldest

five-day period

yadtsedlocehT doirepyad-eviftsedlocehT

,erutarepmet
C˚

lanidro
rebmun

,erutarepmet
C˚

lanidro
rebmun

2,33– 1 5,82– 1

1,33– 2 2,62– 2

4,23– 3 0,62– 3

… … … …

0,31– 82 4,21– 82

1,31– 92 3,01– 92

4,21– 03 1,01– 03
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Initial information is the air temperature of a certain

day of observations (usually – starting from 0 hour and fur-

ther – every 3 hours).

Data on the average duration of air temperature of dif-

ferent gradation is a statistical set of numerical values of

air temperature t
i
 in the form of statistical distribution. It is

included into the group of numerical values of air tempera-

ture according to certain gradations (mid-gradation

kttt ,...,, 21 ) and calculation of absolute ( kmmm ,...,, 21 ) and

relative ( kPPP ,...,, 21 ) frequency of each temperature gra-

dation.

Absolute frequency is a number of cases when the air

temperature values get into one or another gradation, and

∑ = nmi , ie equal to the number of observations. A rela-

tive frequency of gradation is expressed by the ratio

 

i

i

i
n

m
P = , and 1=∑ i

P .

Statistical set in the form of distribution enables to get

the first view on the main regularities of air temperature

regime of many years, the most frequent values of air tem-

perature and the range of its changes.

Accumulation of frequency is obtained by summaris-

ing absolute or relative frequencies. The expression of ac-

cumulated frequencies, at the number of gradations k, is:

not more than t
i
: not less than t

i
:

,
1

∑=≤

i

ji mtm ,
1

∑=≥

k

ji mtm (6)

,
1

∑=≤

l

ji mtP .
1

∑=≥

i

ji PtP (7)

Sometimes the accumulated relative frequencies are

calculated by using a sorted series (when the numerical

values of the members of a series are arranged in a descend-

ing or ascending order) by the following formula:

Fig 1. Integral curves of air temperature: a – of the coldest day; b – of the coldest five-day period
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( )1+=≤ nmtD i  , (8)

where im  – ordinal number of the member of a series; n –

statistical series.

Example. The following data were obtained as the re-

sult of air temperature observations:

t 0 5 01 51 02 52 03

ecnerrucer
m

i

4 6 8 21 51 01 5 Σ 06

Absolute frequencies in this case will correspondingly

be equal to 4, 6, 8 etc. Their sum will make 60.

Relative frequencies will be obtained from the expres-

sion P
i
 = m

i 
/n. In the given example:

P
0
 = 4/60 = 0,06; P

20
 = 15/60 = 0,25;

P
5
 = 6/60 = 0,10; P

25
 = 10/60 = 0,17;

P
10

 = 8/60 = 0,14; P
30

 = 5/60 = 0,08;

P
15

 = 12/60 = 0,20; ΣP
i
 = 0,06 + 0,10 +…+ 0,08 = 1,00.

Accumulated frequencies in this case can be presented

as:

Absolute frequency m = 18 of temperature t < 15 ˚C;

m = 5 of temperature t > 25 ˚C;

Relative frequency P = 0,3 of temperature t < 15 ˚C;

P = 0,08 of temperature t > 25 ˚C.

Relative frequency of the temperature change from 10

to 25 ˚C makes P = 0,62.

Number of days with the temperature transition across

0 ˚C. Air temperature measurements with maximal and

minimal thermometers enable to record its extreme values,

ie the highest and the lowest temperature. If the maximum

temperature is positive and the minimum – negative, a tran-

sition of air temperature across 0 ˚C takes place.

The settled average daily temperature being subzero,

the fact of temperature transition into a positive area shows

the period of a warmer weather. And, on the contrary, the

average daily temperature being positive, the appearance

of negative temperatures on a minimal thermometer shows

the frost.

Temperature transition across 0 ˚C makes a negative

effect on road pavement condition; sometimes the road con-

struction works are impossible under such conditions.

Calculated air temperature of an integral probability.

The calculated air temperature is necessary to be known

when defining an optimum size of road slabs, their longitu-

dinal stability, the depth of thawing of road bases etc. De-

pending on a concrete task, the calculated temperature is

usually selected from the list of temperatures, presented in

the reference books on climate. The list gives the average

monthly, average annual, absolute maximum and minimum,

average maximum air temperatures of the hottest month of

the year, also the temperature with 0,92 and 0,98 integral

probability for the coldest day and the coldest five-day pe-

riod and the average temperature of the coldest period in

different sites of a locality.

Calculated temperature must be assumed as maximum

(minimum) air temperature of the study month of the year

within the study period of a service-life of the object. In

case of road pavement with the calculated service-life of n

years, the integral probability of the calculated air tempera-

ture p is assumed as 1−

n  · 100 %.

In order to solve the task of this formulation, the cal-

culated maximum (minimum) air temperature of the day,

having the integral probability p %, 
(min) max

% pat , can be as-

sumed as being equal to the sum of the average maximum

(average minimum) air temperature and the standardised

positive (negative) addition to it % pat∆± :

% 
(min) max

% 
(min) max

% papapa ttt ∆±= . (9)

In this formula the sign “+” is assumed for the deter-

mination of maximum, the sign “–” – minimum daily air

temperature of p % integral probability.

Temperature designations are given in the list below:

at  – air temperature; mat  – average monthly air tempera-

ture; A
ma

 – average monthly amplitude of air temperature;

(min) max
 mida

t  – average maximum (average minimum);

(min) max
mid a

t∆  – average temperature deviation from

(min) max
 mida

t ; (min) max
 ia

t  –  i-number of temperature devia-

tion from (min) max
 mida

t ; (min) max
bs aa

t  – absolute maximum (mini-

mum); % pat∆  – standardised (positive or negative) tem-

perature addition to (min) max
 mida

t ; 
(min) max

% pat – the calculated

air temperature of integral probability p %.

A calculation scheme, corresponding to the real ob-

servations, is given in Fig 2 together with the necessary ex-

planations.

In fact, in order to solve this task, it is necessary to

find out the regularity of deviation of the calculated tem-

peratures from the average temperatures of many years –

average maximum or average minimum temperatures. Also,

it is assumed that the process of temperature changes with

respect to their average maximum (average minimum) val-

ues is random, stationary and ergodic. Solving this task,

the regularity of temperature random deviations of one

month of the year is the same as of this month in all years

of service-life; therefore, there is no necessity to consider

it when calculating variations of average monthly tempera-

tures in different years.

In the above formula the parameter (min) max
 mida

t  is as-

sumed according to the reference data and, in case if it is

absent, it is determined by the following equality:

mamamida
Att

2

1(min) max
 ±= . (10)

The check of this equality for the objects, situated
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under different environmental-climatic conditions, showed

that its accuracy ranges within the limits of the decimal

fractions of a degree. When using data from СНиП 2.01.01-

82 and other reference books on climate, the parameters

(min) max
 mida

t , mat   and maA
2

1
 must be assumed for the same

month of the year in every case, taking into consideration

that July is not necessarily the hottest  month.

Depth of a zero isotherm. With the help of extended

termometers, which are located at a depth of 20, 40, 80,

160 and 320 cm from the Earth's surface, the soil tempera-

ture is determined every day. It is assumed that the tem-

perature changes uniformly according to the depth. A zero

isotherm is determined by a linear interpolation method.

For example, during a usual measurement it was de-

fined that the temperature at a depth of 520 −=h ˚C, at a

depth of 340 −=h  ̊ C. The task is to determine the depth of

a zero isotherm.

Let’s make a relationship:

x

t

x

t

−
=
20

4020
. (11)

It follows that

.5,12
53

52020

2040

20
=

+

⋅
=

+

⋅
=

tt

t
x

The depth of a zero isotherm is:

5,325,1220 =+=oh  cm.

Analogically, the depth of a zero isotherm per month

or per year is determined. Average values of many years

are estimated on the basis of the yearly data. Besides the

average values of temperature 0 ˚C penetration in soil or

ground, the highest and the lowest values are selected from

the whole number of observations.

Height and duration of a snow cover [7]. Height of a

snow cover is determined by two criteria: the average big-

gest ten-day height and the biggest from the biggest ten-

day height. The average biggest ten-day height of a snow

cover of the winter is estimated as the average arithmetic

value of the biggest ten-day values in every year of obser-

vations, irrespective of the month and of a ten-day period

of its occurence.

Duration of a snow cover – is a time interval from the

date of formation of a stable snow cover until its destruc-

tion. However, a stable snow cover is that which lies for 30

days period with the breaks of no more than 3 days one

after another; a destroyed snow cover is the cover when

less than 60 % (less than 6 points) of the locality is covered

with snow.

Wind speed is determined at a 10–12 m height and at

a distance from the surrounding objects equal to 10–20 times

height. A measuring interval is set according to Regula-

tions for the Weather Stations (1965) 8 times per day. All

the calculations are carried out as average arithmetical, av-

erage daily, average monthly, average yearly and average

of many years.

Recurrence of wind speed is calculated as a ratio be-

tween the number of winds of a given gradation and the

total number of the values recorded. Gradation is usually

assumed as:

Fig 2. Monthly variation of maximum and minimum daily air temperature in the town of Minsk (July 2004). Calculation scheme for

determining the air temperature with the integral probability  p %

1–0 7–6 31–21 02–81

3–2 9–8 51–41 42–12

5–4 11–01 71–61
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Actual values are approximated according to this gra-

dation, by the rules of approximation.

Recurrence could be calculated for the different hour

of the day and also as the average daily, average monthly,

average yearly and average of many years.

Continuous duration of the wind of different speed

(number of gradations) is determined on the basis of mete-

orological observations. Gradation of speeds can be differ-

ent, but mostly with the intervals: 0–1, 2–5, 6–9, 10–13,

14–17 etc.

Gradation of wind duration is: 1–5, 6–10, 11–15, 16–

20, 21–24, 25–36, 37–48, 49–72, >72.

Recurrence of various wind directions and calm

weather (in percent) is determined for a certain time (aver-

age monthly, average of a certain hour of the day per month,

average yearly etc.) Reccurence in all these cases will be a

ratio between of the number of occurences of the given

gradation and the total number of the members of a study

series. Wind is classified according to F. Beaufort.

Air humidity. The following variables are used to char-

acterise the air humidity in a different hour of the day and

to calculate average, maximum and minimum values in a

certain period: water vapour pressure, relative humidity,

shortage of saturation etc. Like for any other meteorologi-

cal elements, it is possible to calculate average arithmetic

values, to determine extreme values (maximum and mini-

mum) and recurrence of one or another value.

Range of visibility. Day and night visibility is distin-

guished. Range of day visibility – limited distance at which

a remote object becomes inseparable from the surrounding

background (sizes to be visible). Range of light visibility –

the distance at which a dotted luminous source of a certain

force sizes is percepted by a human eye.

Meteorological range of horizontal visibility in a day-

time is defined according to the formula:

εα
=

o
m

K
S ln

1
, (12)

where α  – indicator of reduced visibility per length unit;

oK  – initial contrast between the object and the background;

ε  – indistinguished with a human eye, relative difference

between the brightness of a sufficiently large object and

the background ( 02,0≈ε ).

Resistance to the air-space. A moving vehicle falls

under the effect of an air-space. Aerodynamic force of re-

sistance can simply be expressed by the following formula:

2

2
ρν

= CSWp , (13)

where C – coefficient of aerodynamic force (of any resist-

ance), depending on the shape of vehicle and smoothness

of its surface; S – frontal surface of the vehicle, m2; ν  –

driving speed with respect to the air, m/s; ρ  – air tightness,

kg/m3.

When solving the other engineering tasks, where me-

teorological characteristics should be taken into considera-

tion, the other type of data could be necessary. In order to

obtain this data, it is purposeful to use the fundamental theo-

ries of meteorological analysis and statistics.

4. Conclusions

1.A proper decision in the field of road design, con-

struction and maintenance could be made in case if the whole

set of meteorological characteristics of a given region is

taken into consideration.

2.Meteorological characteristics, even for one region,

usually varies within the significant limits; therefore, their

calculated value could be determined on the basis of obser-

vation data of many years, processed by the methods of

mathematical statistics.

3.The methods of mathematical statistics should be

necessarily used for processing information, effectively

collected in the road weather stations, the network of which

has been expanded every year.
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