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Summary 
 
The changes of solar radiation and heat balance in the urban areas are the consequences 
of atmospheric pollution, water vapor release, weakening of wind and evaporation 
reduction. As a result, heat islands are formed in the cities. Thus the shower and fog 
frequency decreases and the temperature and wind vertical distribution changes 
considerably in the air layer up to 100 m. 
 
More than half of the population of the world lives in cities. In the advanced countries 
more than 70% of population lives in the urban areas. There is a constant population 
shift to cities in many areas. Modern cities and their suburbs have grown up to the huge 
sizes. Various kinds of human activity in cities cause local effects in the atmosphere. 
These effects are enhanced in the process of cities growth. 
 
A modern city represents mesoclimatic heterogeneity sharply distinguished from the 
surrounding area. It creates the local climate differed from rural area climate in many 
respects. 
 
1. Introduction 
 
There are some basic reasons resulting in features of urban climate. First of all the city 
is a powerful source of dust and pollution of air by aerosol and gaseous pollutants. So, 
for example, in London each square meter of territory for one day receives 12 g of dust 
or 4.5 kg per year. In industrial centers it is twice as much. In the Russian cities in 1994, 
4.3 million tons of particulate matter was emitted into the atmosphere. In the cities of 
Byelorussia per 100 thousand of the urban population about 12 tons of carbon oxide, 2 
tons of nitrogen oxides and hydrocarbons, about 1 ton of particulate matter are emitted 
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annually. The role of this pollution in urban climate conditions is large and with many 
plans. 
 
First of all, pollution has an effect on the radiation regime. It reduces the income of 
solar radiation by 10% and even sometimes 20%. Ultraviolet radiation can be decreased 
by 40% and more. The gas component of pollutants (carbonic gas, methane etc.) 
produces "greenhouse effect" - reduces effective radiation. The air of large cities 
contains from 15 to 20 times more aerosol particles, than that of rural area. They 
become the centers of water vapor condensation. Thus the condensation can occur when 
humidity is less than 100%. The aerosol reduces the transparency of urban atmosphere, 
makes the urban sky more whitish because of the neutral diffusion of solar radiation. 
The smoke dome creates temperature inversion, which complicates vertical ventilation. 
 
The second important reason of urban climate peculiarities is the urban building. The 
increased roughness arises due to different height of houses and their various 
arrangements. As a result the air flows are transformed. The local areas of air stagnation 
can be created. Solar radiation is reflected and absorbed repeatedly from the buildings 
walls and asphalt covering. So the albedo decreases from 5 to 10%. The exceptions are 
the parks which reflect from 20 to 25% of incoming radiation. The buildings form 
additional obstacles which close the horizon, reduce the sunshine duration by 20% and 
change the illumination. So convective flows and turbulence can be intensified 
appreciably due to the non-uniform heating of variously oriented houses, strong heating 
of asphalt and the buildings roofs. 
 
2. Cities of High and Middle Latitudes 
 
One of the most important city effects is its heat release. The city uses a plenty of fuel 
for heating, industrial and transport purposes. Thus almost the whole produced energy 
turns to heat.  The city heat release for one year makes up to 50% of radiation heat on 
the average. For example, according to the data of McGoldrick (1980) the average daily 
heat emission in the center of London reaches 234 -2W m . The global radiation income 
amounts 106 -2W m . In winter time in the northern cities the heat income is higher than 
radiation balance everywhere. M. I. Budyko considers that if the city were isolated from 
the surrounding area, the air temperature inside it would rise by 10°. 
 
The influence of big cities on the water balance is of no less importance. The city 
changes the water balance components and hydrological cycle. A significant amount of 
water vapor is released into the air when burning of natural gas, petrol, petroleum, coal, 
evaporating in cooling systems, from ponds - coolers, pools - conditioners. On the other 
hand, organized snow and ice runoff results in the fact that the streets surface dries up 
more quickly and evaporation decreases. A great amount of water is spent by the 
systems which supply water for industrial and household needs. The time of 
precipitation runoff decreases due to the water-proof roofs and sewerage systems. The 
artificial and natural lakes are exposed to urbanization effect. The red and brown algae 
expand because of biological wastes dumping. Besides, the lakes are silted up. 
 
The urban climate is also affected by the municipal services (clearing of snow, measures 
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taken for its thawing, gardening etc). 
 
Often the various reasons of urban climate formation lead to the opposite results. For 
example, the atmospheric aerosol strengthens the water vapor condensation. It should be 
accompanied by the increase of the fogs number. At the same time the higher air 
temperature causes reduction of the fogs frequency. "Roughness" of city reduces a wind 
speed, but when air flow moves along narrow streets, the wind speed increases because 
of the effect of "aerodynamic tunnel". Global radiation decreases in the narrow streets 
due to the shading by high building. On the other hand, reflection by walls and 
pavements increases diffuse radiation. 
 
So, urban climate formation depends on the reasons prevailing in the given city  
 
- 
- 
- 
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