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ABSTRACT The influence of wind is an important part of the bioclimatic town
planning criteria. Ventilating and mechanical action of the wind towards reduction of
air pollution in urban areas is becoming increasingly important and must be analyzed
along with other factors such as thermal losses, comfort etc. Numerous errors
committed in overlooking the ecological factor and the role of the wind in the siting of
residential districts and industrial plants in Belgrade point to the need for a better
organized, multidisciplinary research in this area, including the production of basic
topoclimatological maps and the establishment of an adequate network of stations
recording air pollutants and wind characteristics.

1. INTRODUCTION

The use of wind is an important criterion for energy efficient planning and design of
buildings. It allows for better ventilation and an agreeable microclimate during the
summer period, provision of shelter from the effect of cold winter winds, as well as
reduction of thermal losses during the heating season and a discomfort and danger
around buildings.

Another, increasingly important town planning parameter, is the role of
ventilating and mechanical action of the wind on the reduction of air pollution in
cities. Wind is involved as an important variable in many phenomena of pollution
transport and diffusion within the atmosphere. The ground level concentration of air
polluters decreases according to the transport velocity, while transport itself is
regulated by the mean wind speed in the boundary layer.

Guidelines on energy-efficient urban planning include as an important
parameter the relation between urban wind climate and the geometry of urban space.
The application of this knowledge to urban design lags behind, mainly due to lack of
organized transfer of information from the meteorological community to the town
planning practice. Integration of the design of urban environment as one of the many
requirements to be met by the urban planner should also include wind as an important

factor.
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2. THE BELGRADE AREA 3. WIND AND POLLU"

The city of Belgrade is the largest urbanized area in Yugoslavia (ab. two million The general scqle
inhabitants and an area of 330.000 ha). Uncontrolled rate of urbanization during the Air quality in Beloraq
period after the WW II had many negative effects including air pollution. Thermal degree OfPOHutingr . ¢, as.
conditions in the moderately continental Belgrade climate vary from those in the of turbulent dispefs emissio
Mediterranean region and the Adriatic sca, to the conditions prevailing in the area of weather conditions 110)9 can
the Carpathians [1]. The area is exposed throughout the year to numerous penetrations stability defcnnineci . 1sper:
of polar and subtropical air masses. The city has a large variation of microclimates vertical — rough
because of changes in elevation, topography, distance from rivers etc (Fig.1). Stability classes for Bg;?;r:

(class G) are shown in Figur

WIND ROSE
BELGRADE - STABILITY (1 45

Figure 1. Complex topography of Belgrade and its surroundings

The characteristics of this climate include forming of heat islands with
temperature differences up to 3°C during the morning hours and stable weather
conditions, as well as a forming of pools of cold air in the low lying areas of the
Belgrade territory. Temperature difference between the flat and the hilly parts of
Belgrade amounted in certain measuring periods up to 10° C. The highest point in the -
center of the urban district is 248 m and the lowest 75 m. :

The wind is a significant climatic factor in Belgrade. Prevailing winds in
autumn and winter come from ESE, while the dominant winds in spring and
particularly in summer are western and northwestern winds. There is a pronoun

Figure, 2. Wind stability ¢
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Air quality in Belgrade, as in other metropolitan areas, represents the ratio between the
of polluting emissions and the speed of dispersion [2]. Dispersion coefficients
of turbulent dispersion can characterize weather changes and spatial distributions of

“weather conditions. Dispersion coefficients are evaluated for classes of atmospheric
gtability determined through (a) data about wind speeds, cloudiness and radiation, (b)

vertical temperature gradient, and (c) data on wind orientation fluctuations [3].
Stability classes for Belgrade, ranging from extremely unstable (class A) to stable

~ (class G) are shown in Figure 2.

WIND ROSE (%) WIND ROSE (%)
BELGRADE - STAB
BELGRADE - STABILITY CLASS A TABILITY/CLASS G
N@,70)
NNW (2,00) NNE 2,30
NW (19,30) NW (6,20 NE (3,80)
WNW (7,50) WNW (4,10) ENE (1,80)
W 7,70y W30 E (400)
WSW (1.30) WSW (5,20 ESE (3,70)
SW(3,20) SW (8,90) SE (16,00)
SSW (4.30) SSE (12,70)
S (11,80)

Figure. 2. Wind stability classes for Belgrade A - extremely unstable, G - stable
Conclusions regarding the quality of air are mainly based on sulphur dioxide
and dust particles measurements which gave reliable results on concentration levels
during the heating season. The summer period, characterized by an increase of
emissions from industrial sources, traffic as well as the dispersed-diffuse emissions of
evaporable organic compounds, is not covered by an adequate monitoring of air

quality.

The meso scale

Simplified approach based on the assumption that ESE wind clears the air basin,
encouraged the construction of big sources of industrial air pollution within the radius
of 40 km. from Belgrade, in particular within the stretch from Obrenovac to Pancevo
due to convenient river transport. The situation is further aggravated by the erection of
a coal-fired steam power station complex in the vicinity of Obrenovac and the
chemical industry zone Bari¢, 36 km. away from Belgrade, emitting nitrous oxides
and sulphur dioxide in quantities which sometimes exceed the maximum allowed

concentration as shown in Figure 3.
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3. Location of important air pollution sources in Belgrade area
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_ PLANNING LEGISLATION

Environmental protection criteria including air protection must be a part of planning

and design of human settlements. They must be based on the full knowledge of
polluting agents, and the identification of their sources and venues of spreading.

The first attempt to treat the natural environment as a system was made within
the 1952 Belgrade Master Plan pointing to (a) complex topographic influences
differences in elevations cause downward air movement during certain parts of the

_ day), and (b) that highest points lie in the suburbs on the directions of dominating

winds in the Belgrade wind rose.

The Master Plan specified that all the high elevations around the city should be
afforested creating a thick tree belt linked to green areas in the background. The 1972
Master Plan represented in this respect a step backward since directions of urban
expansion interrupted the green belt in two of the most sensitive spots. The declared
system of "settlements archipelagoes in the sea of greenery” resulted in moving the
green areas greenery to positions which were irrelevant from the ecological point of
view.

Environmental protection was included for the first time in the Planning and
Physical Planning Act of the Republic of Serbia issued in 1974. The 1989 Physical
Planning Act further stipulated rational use and protection of the built space,
protection and advancement of the living environment as a responsibility of local
authorities.

The above mentioned did not prevent a series of planning mistakes since
environmental problems remained for many years marginal in spite of their declarative
presence in physical plans of the Republic.

CONCLUSIONS

1. Wind environment must have a high priority in the early stages of planning and
design of urban areas.

2. A large body of experience on wind in the built environment should be nationally
summarized in guidance for planning and design.

3. A model describing the spreading of polluted air and its relation to relevant
meteorological and topographic characteristics should be made for each new
residential district as shown in Figure 4.

4. A research project should be initiated in order to :

- develop uniform methods and procedures for the production of topoclimatic maps,
and

- construct two basic topoclimatological maps presenting physical properties of the
earth-atmosphere interface, including aerodynamic properties such as roughness
parameter and zero-plane displacement, for the areas of Belgrade and the
industrial zone Obrenovac - Pancevo - Bari¢.

.
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5. A successful solution of complex air pollu(tlx.on‘ pl{oblemsf f:-ltdb::‘rig);na?;?atgr
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criteria for wind- observation sites as well as physical and statistice ha?l g S i
recordings should be in compliance with the methodology established by :

commissions of the European Community.

REFERENCES

[1] Popovic, Z. (1990) Characteristics of Belgrade Climate, Conference: Ecologt

blems of Belgrade, Vol.2, pp.307—31§ . 1.2:
[2] i";;tiéerg.s (l990)gll;rotection of Air Pollution and Influence on Health, Ibid. Vo g

pp.245-260. d

1 i i -291. r.
[3] Vukovic, T. Meteorological aspects of air pollution, Ibid, Vol.2, pp.283-29 -

[4] Gali¢ R. (1980) Urban Zoning, "Makedonska knjiga" Skoplje, 1980.

. . . oas » {
[5] Tirabasi T. et al, (1991) Wind Circulation and Air Concentration in the Coast? i

oy

City of Ravenna, Energy and Buildings, 14

CLIMATE AN

Faculty

Tel (+¢
e.

ABSTRACT The concep!
of place into design praci
responsive design know-h
quality. On the other hand
“placemaking” develop le
unintegrated and unsustainz
urban analysis and ecolog
successful place- and cultur
success is an awareness of |
with nuances of local charac
of particular situations.

The first part of the I
and his proposition that "cl;
from climate". In the sec
methodologies as the basis f;
design and the success of urt
life” (Watsuji), the designer’
the character of place, tha
becomes more realistic.

1. WATSUJI

“History and climate act a
Inseparable, for there is no }
Dor is there climatic phenc

etsuro Watsuji in Climate
apart from history, nor histc
definition of the climate itse

0 Watsuji’s philosophical w

g O construction, and this cas




