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Abstract

Environmental parameters are of utmost importance in the policy making relating to urban planning in order to produce air pollution levels as well as saving energy. The authors have defined certain policy parameters which are required to be infused in to the process of urban planning and design while developing new urban area or expansion of the existing area.

These parameters are highly innovative and would need mathematical models to optimize them.


Present Study

An effort has been made in the present work to define and illustrate the environmental policy parameters to reduce air pollution as well as to save energy.


Applications of Environmental Policy Parameters

The environmental policy parameters are the important planning and design tools for any urban planning and design and would have long term impacts on the reduction of air pollution and saving energy in the urban areas.


Environmental Policy Parameters


The authors in the present paper have define following environmental policy
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parameters required to be infused into the process of urban planning in a more scientific and compatible manner.

· Optimization between concreting and non- concreting urban surface area 

· Optimization between vertical to horizontal expansion of the city 

· Ventilation coefficient 

· Heat island effect 

· Albedo effect 

· Urban Atmospheric stability 

· Temperature inversion 

· Aerodynamics effects like wind rose and stability rose diagrams 



Optimization between concreting and non- concreting urban surface area

The urban areas are fast expanding looking to the needs of people, commercial activities and other amenities. these areas are becoming the jungle of concreting. In case of a concreting surface, the incoming solar radiation, reradiates back in to the lower urban atmosphere, making it more warmer as compare to rural or open area where absorption of incoming solar radiation are more than the re radiation.

Once the urban atmosphere becomes warmer, the air pollutants released from automobiles, household fuel burner and commercial activities gets activated due to high heat. Once these pollutants became activated, they are more reactive and if impinges on human body resulting in to skin problems. Incase these reactive pollutants are inhaled by human beings, they cause multifarious complex diseases.

The resulting warmer atmosphere leads to more energy consumption in the urban areas along with more consumption of water. Such an optimization can be achieved by employing mathematical models.


Optimization between vertical to horizontal expansion of the city

With the fast growing of urban area, vertical expansion is getting momentum leads to high rise buildings and more concreting within the same area. These high rise buildings if not plan in a scientific manner, restricts the movement of air on the leeward side of the lower buildings. Moreover, it provides shadow to the lower buildings restricting the light. These restrictions lead to higher energy consumption in the lower buildings and also agglomeration of air pollutants on the leeward side to impart higher concentration and adverse health effects.

In order to incorporate this environmental parameter into the process of urban planning, mathematical models may be employed to address this important issue of optimization.
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Ventilation coefficient

Air ventilation of an urban area is very important partly for the dispersion of air pollutants and partly to save energy during summer and monsoon seasons. The more is ventilated city, the least shall be air pollution levels in urban area due to higher dispersion and transportation of pollutants. Highly ventilated city consume less energy.
The ventilation coefficients are to be considered at different heights of urban area with a maximum at the tallest building. A well defined scientific study with the use of mathematical models would be able to address this parameters in the process of planning.


Heat island effect

The urban area with higher concreting surface and higher degree of air pollutant emissions give rise to higher temperature which transform into island of heat. It can be easily witnessed that there is a significant difference between the temperature profile of urban and adjacent rural area. Such a difference has been reported to the magnitude of 3 to 8° c.

This heat island phenomenon would attribute to activation and there after reactive nature of pollutants leading to health effects along with higher energy consumption.
This issue can also be addressed scientifically in order to minimize heat island effect dealing the process of urban planning.


Albedo effect

Albedo is the ratio of incoming to outgoing solar radiation. This ratio is disturbed in case of urban area where concreting of urban surface is more predominant. This Albedo effect leads to heat island effect, the details of which have already been elaborated.

The use of mathematical models would be able to addressed this parameter in the process of urban planning by balancing the incoming and outgoing solar radiations. The urban planning should have sufficient open spaces in the form of non-concrete areas like green cover etc at appropriate and scientifically identified places.


Urban Atmospheric stability

The atmospheric stability is defined as the ability of the atmosphere for the dispersion of air pollutants released from various air polluting sources.

The atmospheric stability is further classified under six categories starting from category A to category F. The atmospheric category A represents highly unstable atmosphere followed by B as unstable, C as slightly unstable, D as neutral, E as stable and F as highly stable. Highly unstable atmosphere is good for dispersion of air
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pollutants where as highly stable is known to have poor dispersion ability.

The urban atmospheric stability should be considered while identifying the location of an urban area.


Temperature inversion

In an ideal atmosphere, temperature decreases with height but during winter conditions in an urban area where concreting is more, the temperature increases with height. This phenomenon is known as temperature inversion. In such a situation the air above becomes heavier which restricts the air pollutants to disperse thereby Ground level concentrations of these pollutants are much higher and may lead to air pollution episodes or catastrophes.

In case where the frequency of temperature inversion in an urban area is significant, vertical expansion of city should be restricted to a desired level.


Aerodynamics effects like wind rose and stability rose diagrams

The aerodynamics of an urban area is to be scientifically analyzed an accordingly urban planning needs to be optimized in tune with aerodynamics.

The wind roses are the important tools for overall spatial planning and environmental policy parameter. It provides the overall scenario of sect oral winds along with their speeds to facilitate the planners to identify the locations or areas for residential colonies, commercial activities, industrial areas & so on so forth.

These roses have the following applications.

1. Urban Planning 

2. Siting of industrial locations including chimney & other air polluting source 

3. Industrial zoning & industrial estate planning 

4. Air pollution modeling. 

5. Disaster Management 

6. Street layout 

7. Ventilation of urban, industrial and housing 

8. Environmental Impact Assessment study. 

9. Oceanography 

10. Wind Energy 

11. Agriculture Engineering 

12. Ambient Air Monitoring 

13. Noise Impact Modeling 

Similarly, the atmospheric stability roses represent graphically the % frequency distribution of different stability classes in different directions for a specified period and location. The application of stability roses are mainly in the air dispersion
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modeling which predict ground level air pollutant concentrations for a given air polluting source under different stability conditions.


Conclusion

The environmental policy parameters referred to above are of utmost importance and need to find place in the process of urban planning. However, various research projects need to be formulated and carried out in respect of these policy parameters.
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