
 

 

184 

 

55-я Юбилейная Научная Конференция Аспирантов, Магистрантов И Студентов БГУИР, 2019 
г. 

 

СЕКЦИЯ «ИНОСТРАННЫЕ ЯЗЫКИ №2» 
 

ENVIRONMENTAL IMPACT OF ALTERNATIVE ENERGY SOURCES 

D.A. Tesovets 

Belarusian state university of informatics and radioelectronics, 
Minsk, Republic of Belarus 

 
The paper reveals the many positive impacts of clean energy, including the benefits of wind, solar, geothermal, hydroelectric, and 
biomass. Comparison of environmental pollution between alternative and natural sources, such as natural gas and coal. Analysis of 
environmental impacts based on the specific technology used, the geographic location, and a number of other factors. 

All energy sources have some impact on our environment. Fossil fuels—coal, oil, and natural 
gas—do substantially more harm than renewable energy sources by most measures, including air and 
water pollution, damage to public health, wildlife and habitat loss, water use, land use, and global 
warming emissions. 

However, renewable sources such as wind, solar, geothermal, biomass, and hydropower also 
have environmental impacts, some of which are significant.  

Let’s review the following types of alternative energy sources: 
Wind; 
Solar; 
Geothermal; 
Hydroelectric; 
Harnessing power from the wind is one of the cleanest and most sustainable ways to generate 

electricity as it produces no toxic pollution or global warming emissions. Wind is also abundant, inex-
haustible, and affordable, which makes it a viable and large-scale alternative to fossil fuels. Despite its 
vast potential, there are a variety of environmental impacts associated with wind power generation that 
should be recognized and mitigated. 

The impact of wind turbines on wildlife, most notably on birds and bats, has been widely docu-
ment and studied. A recent National Wind Coordinating Committee (NWCC) review of peer-reviewed 
research found evidence of bird and bat deaths from collisions with wind turbines and due to changes 
in air pressure caused by the spinning turbines, as well as from habitat disruption. The impact of wind 
turbines on wildlife, most notably on birds and bats, has been widely document and studied. The Bats 
and Wind Energy Cooperative concluded that keeping wind turbines motionless during times of low 
wind speeds could reduce bat deaths by more than half without significantly affecting power produc-
tion. 

While there are no global warming emissions associated with operating wind turbines, there are 
emissions associated with other stages of a wind turbine’s life-cycle, including materials production, 
materials transportation, on-site construction and assembly, operation and maintenance, and decom-
missioning and dismantlement. Most estimates of wind turbine life-cycle global warming emissions are 
between 0.02 and 0.04 pounds of carbon dioxide equivalent per kilowatt-hour. To put this into context, 
estimates of life-cycle global warming emissions for natural gas generated electricity are between 0.6 
and 2 pounds of carbon dioxide equivalent per kilowatt-hour and estimates for coal-generated elec-
tricity are 1.4 and 3.6 pounds of carbon dioxide equivalent per kilowatt-hour. [1] 

Regarding to the solar power, the sun provides a tremendous resource for generating clean and 
sustainable electricity without toxic pollution or global warming emissions. 

The potential environmental impacts associated with solar power — land use and habitat loss, 
water use, and the use of hazardous materials in manufacturing — can vary greatly depending on the 
technology, which includes two broad categories: photovoltaic (PV) solar cells or concentrating solar 
thermal plants (CSP). 

While there are no global warming emissions associated with generating electricity from solar 
energy, there are emissions associated with other stages of the solar life-cycle, including manufactur-
ing, materials transportation, installation, maintenance, and decommissioning and dismantlement. 
Most estimates of life-cycle emissions for photovoltaic systems are between 0.07 and 0.18 pounds of 
carbon dioxide equivalent per kilowatt-hour. 

Most estimates for concentrating solar power range from 0.08 to 0.2 pounds of carbon dioxide 
equivalent per kilowatt-hour. In both cases, this is far less than the lifecycle emission rates for natural 
gas (0.6-2 lbs of CO2E/kWh) and coal (1.4-3.6 lbs of CO2E/kWh).[2] 
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The following energy source is a geothermal. The most widely developed type of geothermal 
power plant (known as hydrothermal plants) are located near geologic “hot spots” where hot molten 
rock is close to the earth’s crust and produces hot water. In other regions enhanced geothermal sys-
tems (or hot dry rock geothermal), which involve drilling into Earth’s surface to reach deeper geother-
mal resources, can allow broader access to geothermal energy. 

 Geothermal plants also differ in terms of the technology they use to convert the resource to 
electricity (direct steam, flash, or binary) and the type of cooling technology they use (water-cooled 
and air-cooled). Environmental impacts will differ depending on the conversion and cooling technology 
used. 

In open-loop geothermal systems, approximately 10 percent of the air emissions are carbon di-
oxide, and a smaller amount of emissions are methane, a more potent global warming gas. Estimates 
of global warming emissions for open-loop systems are approximately 0.1 pounds of carbon dioxide 
equivalent per kilowatt-hour. In closed-loop systems, these gases are not released into the atmos-
phere, but there are a still some emissions associated with plant construction and surrounding infra-
structure. [3] 

Enhanced geothermal systems, which require energy to drill and pump water into hot rock res-
ervoirs, have life-cycle global warming emission of approximately 0.2 pounds of carbon dioxide 
equivalent per kilowatt-hour. 

To put this into context, estimates of life-cycle global warming emissions for natural gas gener-
ated electricity are between 0.6 and 2 pounds of carbon dioxide equivalent per kilowatt-hour and esti-
mates for coal-generated electricity are 1.4 and 3.6 pounds of carbon dioxide equivalent per kilowatt-
hour.  

And the last source is a Hydroelectric power. Hydroelectric power includes both massive hydro-
electric dams and small run-of-the-river plants. Large-scale hydroelectric dams continue to be built in 
many parts of the world (including China and Brazil), but it is unlikely that new facilities will be added 
to the existing U.S. fleet in the future. 

Instead, the future of hydroelectric power in the United States will likely involve increased ca-
pacity at current dams and new run-of-the-river projects. There are environmental impacts at both 
types of plants. 

Global warming emissions are produced during the installation and dismantling of hydroelectric 
power plants, but recent research suggests that emissions during a facility’s operation can also be 
significant. Such emissions vary greatly depending on the size of the reservoir and the nature of the 
land that was flooded by the reservoir. 

Small run-of-the-river plants emit between 0.01 and 0.03 pounds of carbon dioxide equivalent 
per kilowatt-hour. Life-cycle emissions from large-scale hydroelectric plants built in semi-arid regions 
are also modest: approximately 0.06 pounds of carbon dioxide equivalent per kilowatt-hour.[4] 
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Nowadays one of the most important assets of any organization is its information. This asset is usually used for two purposes: op-
erational record keeping and analytical decision-making. The operational system is preliminarily adapted to input data. The Busi-
ness Intelligence system is designed to extract useful information from the data, which will be used to support strategic and decision 
making. 

Data warehouse can be defined as subject-oriented, integrated, time-varying, non-volatile col-
lection of data that is used primarily in organizational decision making [1]. Nowadays, data warehous-
ing became an important strategy to integrate heterogeneous information sources in organizations, 
and to enable On-Line Analytic Processing (OLAP). 

Data warehouse architecture Ralph Kimball formulated the basic requirements for data ware-
houses. According to them a DW system [2]: 


