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Chapter 3

CLIMATOLOGY OF THE REGION

Maharashtra state situated south of 22°N experiences tropical climate. The Western Ghats (Sahyadri) run north to south separating the coastal districts of Thana, Raigarh, and Ratnagiri from the rest of Mahrashtra. The average height of the range is about 1 Km. West to east, the region stretches across a distance of   800 kms (Fig. 3.1) As the ridge runs across at right angles to the monsoon stream, it forms an important climate divide. The western slopes and the coastal districts get very heavy monsoon rains, while to the east of the Ghtas rainfall drops to less than a tenth within a short distance from the Ghats (Fig. 3.2 (a, b)).

The South west monsoon season (June -September) contributes about 80% of annual rainfall in the region. The district wise annual mean rainfall of Maharashtra is shown in Fig.3.3 (a) and the mean South-west monsoon season (June-September) rainfall is shown in Fig. 3.3(b).  Coastal districts receive the highest rainfall ranging from 200 to 300 cm during the South-west monsoon season. However, the rainfall decreases sharply over east of the Sahyadri Hills. Mean monsoon rainfall over the Satara District is 91 cm roughly 1/3 of rainfall of the neighbouring district, Ratnagiri. Mean monsoon rainfall decreases further towards east. Mean SW monsoon rainfall of the Sangli district is around 52 cm.  The sharp reduction of mean rainfall from the west coast to the interiors of Satara district is due to the orographic effect of the Sahyadri Hills. Due to its north-south position, moisture laden monsoon current is lifted up by the hills and generally heavy down pour is experienced west of Sahayadri Hills. Since Satara and Sangli districts lie on the lee ward side of the Sahayadri Hills, these regions receive much less rainfall compared to the coastal districts. 

The sharp variation of mean rainfall from the west coast across the Sahyadri Hills is better explained in Fig.3.4. This diagram shows the mean monsoon rainfall variation with longitude across the Satara district from the sea coast. Stations, Harnai, Guhagarh, Khed, and Chiplun are in Ratnagiri district. Stations from Mahabaleshwar are east of the Sahyadri Hills. From Harnai to Mahabaleshwar, rainfall increases steadily.  Mahabaleswar which is at the top of Sahyadri Hills receive the highest rainfall of 487 cm. However, rainfall decreases sharply towards east just within 20-30 Km. Thereafter mean rainfall remains more or less uniform across the district. For ready reference, altitudes of the stations are also shown in the diagram in red colour. 
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Chapter 4

APPROACH

In order to address its various terms of reference in an objective manner, the Committee deliberated in detail about the various types of approach required. Following is the brief description of the sequence of approach followed by the Committee.

Site visit

To have a first-hand idea of the nature of the wind farm and the working of the wind turbines, the Committee visited the site on June 3, 2004.  The officials of MEDA have provided all the required assistance to the Committee.  The site visit has greatly helped the Committee to have a better understanding of the scale of operations of wind power generation, and also to appreciate the possible ways in which the wind turbines can interact with the surrounding environment.

Interaction with the public

The Committee has been very conscious of the circumstances that led to its constitution, in which the public sensibilities about the windmills play a central role.  The Committee has taken due cognizance of the various types of information about the issue being spread through the media as well as through different levels of interaction among the public and activists. The Committee felt that it is essential to understand clearly the apprehensions in the public mind, so that it can try and clarify all the associated scientific issues. The Committee therefore issued a public notification inviting all the interested parties to present their views before the Committee. There was very good response to the notification, and a large number of the local people as well as other interested members of the public made detailed presentations before the Committee. Many individuals who could not be present have mailed their written opinion on the subject. The members of the Committee actively participated in the interaction with the public, and put in all efforts to understand the public opinion. A list of the presentations made and a brief summary of the views expressed are provided in the Annexure (Appendix III).  The interaction greatly helped the Committee to shortlist the most important and relevant scientific issues that need to be addressed.

Review of similar issues worldwide

The Committee has discussed the available information on the environmental impacts of windmills in different parts of the world.  The information has been mainly collected through the Internet and contacts with other experts in the area.  While there is a great deal of appreciation of the clean and environmental friendly nature of wind energy, the Committee has not come across even a single instance of windmills being associated with any local or regional climatic anomalies.  Although wind power plants have relatively little impact on the environment compared to other conventional power plants, there is some concern over the  noise produced by the rotor blades, aesthetic (visual) impacts, and sometimes   birds have been killed by flying into the rotors. Most of these problems have been resolved or greatly reduced through technological development or by properly siting wind plants.

Methodology

The Committee decided to address the issue by systematically following each of the possibilities, however remote, that can link the windmills with local rainfall anomalies.  In order to do this, the Committee set out with an open mind, to frame a few basic issues that can cover the whole public debate in this matter.  After framing these basic issues, Committee gathered all the required information on each of them, and systematically analysed and discussed them, as presented in the next chapter.  The following are the basic issues, in the opinion of the Committee, that comprehensively cover the present controversy:

Whether the energy being exploited for power generation by the windmills is substantial, in proportion to the total energy available in the monsoon current (wind in general) in the region.

To what extent the windmills are nudging the monsoon currents causing any modification in the wind flows, and if so, to what extent this is likely to cause alterations in the rainfall patterns in the region.

Whether the rotating blades of the windmills have enough influence to disperse the clouds at their base level or influence the cloud physics by generating turbulence to the extent that the rainfall in the region is suppressed.

Whether the observed decrease in rainfall in the region during the last few years can be attributed to its possible association with windmills or that is part of the natural variability of rainfall in these drought prone regions.

What does the rainfall climatology of the region suggest? Spatially averaged rainfall series for about a century over the regions will bring out the fluctuation characteristics to suggest if the recent decrease in rainfall is unusual or such events have occurred in the past too.  

The matter has been discussed at great length. It was decided that the Committee goes into the data on Rainfall over past 50/100 years to determine exact nature of prolonged low rainfall patterns.  Meteorological observatories keep track of cloud characteristics.  One of the observations is about the cloud heights above ground level.  This data was to be studied to determine what percentage of clouds would really cross the heights of windmills.  Detailed analysis of effects of turbine action on the wind flow patterns particularly with reference to disturbance to clouds was also undertaken.

The social angle is another major factor that needs to be carefully understood.  Today in the world, we have about 40,000 MW installed wind power capacity.  Objections have been raised and answered on many relevant issues relating to environmental and ecological impacts of windmills. There are societal apprehensions associated with these activities and they need to be addressed fully. Misconceptions have been spread about the effect of windmills on rainfall.  This must be removed with proper facts and figures. What this means is that such issues should be addressed at a holistic level. There should be respect for popular feeling.  Steps should be taken to mitigate the far reaching consequences of a complex problem in the context of sustainable ecofriendly development.

Chapter 5

DO WINDMILLS AFFECT RAINFALL?

Introduction

In this chapter, the Committee makes an attempt to put the discussions about windmills and rainfall in the right perspective, to analyze the effect of rotating wind turbine blades on the wind stream, and also several other ways in which the windmills can be perceived to influence rainfall variations.  In this context, it will be useful to explain how rainfall occurs, to share information on some of the research in this regard, to put in perspective what many countries around the world are thinking about in this regard and the scales of the processes under consideration.

Aerodynamic aspects in large wind farms

Basic principle of power extraction from winds is utilization of wing like structures that make use of aerodynamic lift and drag forces to produce torque and power from the kinetic energy possessed by a wind stream.  The lift force acting on the blade mainly contributes to the torque while drag forces result in transfer of thrust on the blade, which will be transferred to the tower (Fig. 5.1). 
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VARIATION OF MEAN MONSOON RAINFALL ACROSS RATNAGIRI / SATARA DISTRICT
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Figure 3. � SEQ Figure_3. \* ARABIC �3�(a, b).  Normal annual and summer monsoon rainfall (in mm) of different districts in Maharashtra.
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Figure 3. � SEQ Figure_3. \* ARABIC �2� (a, b).  Mean annual and summer monsoon seasonal rainfall patterns over Maharashtra.





Figure 3. � SEQ Figure_3. \* ARABIC �1�.  Topographic setting of Maharashtra.
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Figure 3. � SEQ Figure_3. \* ARABIC �4�. Variation of Mean monsoon rainfall across Satara District and its altitude dependence.
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