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ABSTRACT 
The present article aims to provide a review on the problematic have significant impact on 
environment, societies and their citizens. Detailed information on the effect of the major risks 
are included. The article addresses the challenges face the environmental pollution related to 
global warming and climate change their impact on water resources as well as their influence on 
increase of greenhouse gases in the atmosphere. The article highlights mainly the major 
pollution types attributed to contamination of the environment at areas exposed to war 
operations including acid rain, long-burning fires and depleted Uranium and comment on the 
risks associated with their environmental damage as well as the problem of water pollution 
which affect human and ecosystem health and threats food supplies and global economic 
development. The paper does also seek to identify the environmental impact of industrial 
processing wastes specially those produced from advanced and high technologies including 
genetic engineering, microelectronic, plastics, nuclear and nanotechnologies. The inflicted 
pollution on air, soils, ground-waters and rivers used for potable water resources, man and 
animals will be discerned. Moreover, approaches relating to society, technology and the 
environment may be useful to reduce the correspondent environmental risks will be also 
emphasized. 
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INTRODUCTION 

Global warming is the increase in the average 
temperature of earth's near-surface air and 
oceans. Global warming may be created 
naturally by natural reasons such as the release 
of methane gas from arctic tundra and wetlands, 
and the earth cycle of climate change or may be 
caused by human activities. Earth's climate has 
changed since the end of the 19th century. The 
average planetary temperature has risen by 
0.7°C and the average surface temperature on 
the earth could climb by another 2 to 4.5°C  by 
2100 according to the report by IPCC, 2007.1 
The temperature rise is attributable to human 
activity which rises the concentrations of 
greenhouse gases such as carbon dioxide, 
methane and nitrous oxide in the atmosphere  

and thus increasing their ability to trap energy. 
In addition, the atmosphere contains other 
greenhouse gases that are exclusively the result 
of human activity, such as halogen 
hydrocarbons, a family that includes 
chlorofluorocarbons (CFC), whose use is now 
banned owing to their approved depletion of 
the ozone layer and the increase in ultraviolet 
radiation reaching the earth surface. Not all 
greenhouse gases have the same effect on 
global warming. The predominant greenhouse 
gases are water vapour and carbon dioxide. 
They contribute to about 95% of the 
greenhouse effect. The other 5% is contributed 
mainly by ozone, methane, nitrous oxide, and 
chloro-fluorocarbons (CFCs). GWP is a 
function of a substance's capacity to absorb 
radiation    as    well   as   its   lifetime   in   the  *Author for correspondence 
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atmosphere in comparison to carbon dioxide 
(CO2). Source: IPCC 1996. (Table 1) 
Temperature has long been proved to modify 
the chemistry of a number of chemical 
pollutants. The analysis of a greater number of 

field and laboratory studies revealed that a 
higher temperature increases the rate of uptake 
of pollutants via changes in ventilation rate in 
response to an increased turnover  metabolic 
rates and decrease in oxygen solubility and

Table 1 : Greenhouse gases, their life time and Global Warming Potential (GWP) 

       Greenhouse gas Chemical symbol Lifetime (years) (GWP) 
Carbon dioxide C02 5-200 1 
Methane CH4 12 21 
Nitrous oxide N20 114 310 
Sulphur hexafluoride SF6 3 200 23 900 
CFC-12 CCl2F2 102 6200-7100 
HCFC-22 CHClF2 12 1300-1400 
Perflouromethane CF4 50 000 6500 

enzymes activities.2 Moreover, certain 
polyaromatic hydrocarbons  may pose a greater 
hazard to aquatic organisms when exposed to 
ultraviolet light due to photo-enhanced toxicity.3 
Temperature increase  also influence the length 
of the ice season, A systematic change towards 
warmer temperatures and reduced salinity will 
have an impact on the distribution and 
acclimation capacity of native biota. 

DISCUSSION 
Environmental impacts of climate change 
Climate change has a multitude of potential im-
pacts that vary in intensity and effect according 
to region and sector. Climate is influenced by 
many different factors and is exceedingly difficu-
lt to model and predict. Climate variation has a 
large effect on hydrology4 and consequently, on 
the water available for human and ecosystem.5 

Contemporary climate variation affects both the 
quantity and quality of available water 
resources.6  
The elevated temperatures lead to promote a 
rapid dissipation of contaminants through air and 
water to reduce dissolved oxygen levels, which 
can have an effect on aquatic life. On the other 
hand, one of the most fundamental of modern 
human activities is the combustion of fossil fuels 
which is demonstrably affecting the global 
climate. Moreover, higher temperatures may 
result in more winter precipitation occurring as 
rainfall instead of snow, thereby increasing 
winter season runoff and decreasing snow melt 
lows that may cause impacts through changes in 
rainfall distribution patterns and thus changes in  

vegetation response. It is well addressed  that  
reducing the negative impacts of climate change 
needs to develop and apply effective strategies7 
as well as innovative technologies and approp-
riate pollution assessments8,9 for monitoring  
purposes such as biomarkers10 and sensors11 
including telemetry devices to transfer 
monitoring information by way of cellular and 
satellite communications.12  
Effect of climate change on water resources 
Water is intrinsically different from other 
resources and products. It cannot be treated as a 
commodity. Water is vital to human existence; 
the harsh climate presents unique challenges in 
meeting growing demands for power and water. 
The international demand of water increases 
compared to the available water resources due to 
recent development water resources for different 
uses. In many areas, there is serious a shortage of 
potable water and the world is facing a global 
water crisis. Already, deficiencies in water 
supply and water quality are causing widespread 
human suffering. Climate change and resulting 
drought, melting glaciers and rising sea levels 
will further diminish already stressed freshwater 
supplies, exacerbating the global water crisis. 
The global water crisis will intensify because of 
population growth as well as declines in the 
availability of freshwater. Population growth  
increase the demand for water for direct personal 
use, agriculture, and for manufacturing products. 
The urban water cycle is affected by human 
activities including transport (e.g., water quality) 
and patterns of domestic and commercial water  
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use (e.g., water supply from outside the 
catchments boundaries, waste water production,  
irrigation in parks and gardens). With the 
projected global temperature increase, some 
scientists think that the global hydrological cycle 
will also intensify.13  
Regions such as Europe have an abundance of 
freshwater resources, while problems of water 
shortages and water quality are already severe in 
many parts of the world. Around half of the 
population of Southern Asia and Africa does not 
have access to safe drinking water and eighty per 
cent of diseases in these areas stem from unsafe 
water.  A country is said to be facing a serious 
water crisis when available water is lower than 
1,000 cubic meters per person per year. Below 
this point, the health and economic development 
of a nation are considerably hampered. Serious 
water problems may be projected because of an 
increase in atmospheric levels of carbon dioxide 
that will alter the ocean chemistry, by lowering 
the pH, thereby threatening and changing marine 
ecosystems.14 Warmer overall temperatures may 
spell more rain and less snow in the winter 
leading to flooding in the spring and a reduced 
water supply for summers that will grow 
increasingly dry.15 Raising sea level few feet and 
altering precipitation patterns would have major 
impacts on the operation of coastal drainage 
systems that prevent roads and residences from 
being flooded. A rise in sea level would inundate 
wetlands and lowlands, accelerate coastal erosion, 
exacerbate coastal flooding, threaten coastal 
structures, raise water tables and increase the 
salinity of rivers, bays, and aquifers forming 
negative impact on surface water quality.16  
Accurate assessments and projections of the 
potential impacts of climate changes are crucial 
for managing water resources, reducing the 
damage caused by natural hazards and planning 
for sustainable development.17  
Impact of war on environment 
In terms of lives lost and material destruction, 
military conflicts have devastating impact on the 
involved communities. They cause social, 
economic and environmental disruptions. The 
environmental impacts of war can be understood 
by examining the magnitude and duration of 
effects, involved ecosystems in specified geo-
graphic locations, the use of individual weapons 

systems, the results of particular production 
processes  and  the  cumulative  combined effects 
of specified military campa-igns. Scientific 
evidence has been accumulated showing that the 
earth’s environment is battered by war, its 
preparation, practice and aftermath. It is 
destroyed as an act of war; it is used as a weapon 
of war.  War disrupts social structures, 
infrastructure and eco-structures and its destruct-
tion is expensive, moreover, the environmental 
legacy of war sometimes is irreversible. The  
bombardment  of the urban and rural infrastruc-
ture and the destruction of forests, farms, 
transport systems and irrigation networks during 
the wars devastating environmental conse-
quences.  
The complex mixture of contaminants (poison, 
and toxic chemicals) found on many military 
operation sites is dynamically moving through 
the environment.18 The other source of environ-
mental damage is caused by the digging of 
trenches and the movement of heavy military 
machinery and vehicles which break up the 
deserts thin brittle surface that protects it from 
erosion. Furthermore, the instable geological 
structure resulting from explosions impacts may 
lead to accelerated soil erosion, increased turbid-
ity of rivers and more incidences of debris flow 
when storm events occur.  It is also possible for 
pollution arising from conflicts to be transported 
over long distances, as an example it was repor-
ted that powdery dusts and carbon-bearing 
particles from the war in Iraq were observed as 
far as Japan.19  
Numerous potentially toxic substances such as 
pharmaceuticals, agrochemicals etc from bom-
bed chemical plants and other factories release 
and will seep into rivers that spread the 
pollutants. Leachates may be included inorganic 
macro constituents and specific organic 
pollutants and heavy metals that might 
contaminate the water sources and affect quality 
of environment.20 Moreover, destruction of sew-
age treatment works or their power supplies 
would mean more raw sewage and toxic release 
entering the rivers used mostly as portable water 
resources. Other hazardous polluting materials, 
such as toxic chemicals stored in waste dumps 
and used catalysts from damaged disposal sites, 
and  different  war  materials such as bullets and  
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shell fragments, which are produced as break 
down are also produced and damaged the 
environment. The use of radioactive weapons 
like the ammunition tipped with depleted 
Uranium represents recently a major chemical 
threat, as well as the use of toxic gases include 
war gases such as mustard which bear numerous 
toxic effects on soil microorganisms. These 
toxins change significantly the number and the 
specific composition of soil microbiota and 
inhibit the enzyme activity of soils. Problems 
raised from the gulf wars were extensively 
described by.21  
Acid rain 
Acid rain is rain or any other form of 
precipitation that is unusually acidic. It is mostly 
caused by emissions due to human activity of 
sulfur and nitrogen compounds (oxides) which 
react in the atmosphere to produce acids namely 
sulfuric and nitric acid.  The main sources of 
these pollutants are vehicles and industrial and 
power-generating plants. It has harmful effects 
on the environment and on structures. In recent 
years, many governments have introduced laws 
to reduce these emissions.The SO2 emissions 
from burning the bombed mines and electricity 
power stations is the most important cause of 
acid rain formation during wars. Elevated 
emissions of sulphur result in (a) an increase in 
acidifying deposition (b) an increase in 
tropospheric levels of sulphate aerosols, which 
scatter solar radiation, modify clouds and their 
proper ties and may mask global warming caused 
by greenhouse gases. The two problems are also 
linked in several other ways in the atmospheric, 
terrestrial and aquatic environments. 
Aquatic environmental changes can strongly 
interact with anthropogenic emissions of acids. 
Sulphuric acid could be generated from metal 
sulphides. Iron sulphide oxidation and associated 
acidification contributes to the release of iron, 
aluminium, arsenic and trace metals. Discharge 
of these elements has caused widespread water 
quality degradation22 and reduction of the 
biological activity of the microorganisms. Acid 
rain causes fish kills and plant deaths in water 
and would be harmful to human beings. Acid 
rain  also increase the weathering of silicate 
minerals in soils, leading to a loss of mineral 
structure and possibly reduced soil fertility. In 
other words, acid rain increases the acidity and 

releases the nutrients, and toxic metals that are 
bound in the soil, which results in plant nutrient 
deficiency, water resource contamination and 
ecosystem impairment.23 Sulfuric acid in the rain 
can chemically reacts with the calcium 
compounds in the stones to create gypsum, 
which then flakes off creating deterioration of 
concrete infrastructures.24  Moreover, there are 
some evidencec confirmed the   direct links of 
acid rain to human health.25 Acid rain have been 
shown to cause illness such as cancer and other 
deadly diseases. 
Long-burning fires 
Long burning  fires  have  massive 
environmental consequences, the environment is 
extremely stressed and a significant threat is 
posed to climate, vegetation and biota of the 
region. 
The oil fires from burning of the oil pipe lines, 
lead to a serious destruction to the environment, 
products of combustion from oil fires deposited 
over large areas. Infiltrating rainwater, leaching 
out contaminants products of combustion at 
ground surface can reach the water table and 
contaminate the groundwater. The combustion of 
oil produced huge amount of fumes. There is a 
very large body of evidence that small particles 
produced by combustion processes known as 
nanoparticles, can be dangerous to human 
health.26 A drop in temperature and reduction in 
photosynthetically active radiation came about 
from the conflagration of burned  oil wells.  
During the targeting industrial and military sites 
such as armament factories and oil refineries 
leads to acute chemical pollution for air, water 
and civilization caused by soot clouds besides 
gases such as carbon monoxide, sulphur dioxide 
and oxides of nitrogen. Huge petrochemical 
lakes are formed from attacking the petroleum 
refineries and oil wells, the  emission of burnt 
and unburnt crude oil from the oilfields destroy 
the land surface and coat the deserts with oil 
residues that affect water permeability, seed 
germination and microbial life. Plants are dying 
because they can’t breathe through blackened 
leaves under dark skies Toxic smoke and fumes 
killed migratory birds and aggravated human 
chest conditions. Crude oil released into the sea 
killed tens of thousands of marine birds and 
mammals. The fumes resulted from burned up 
oil  wells  create  acidified rain, as well as oil also  
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spilled into water. The oil poured into the deserts 
formed oil lakes, the oil slowly percolated down 
into aquifers and has poisoned the underground 
water. Moreover, wetlands are particularly 
vulnerable to pollution from weapons, sabotaged 
oil wells and the destruction of chemical works.  
As long term effects, the conversion products of 
petroleum such as the oxidation products which 
have surface-active properties that can induce the 
dispersion of the hydrophobic petroleum residues 
and can act as  complexion agents for  inactive 
pollutants such as heavy metals accumulated in 
sediments, during environmental weathering,  
these complexes become broken down into small, 
tar ball type particles and could be transported to 
marine areas by wind and dust storms. The 
destruction of mines and huge material and 
armed forces industries, produce huge amounts 
of chemical fumes and hydrocarbons that were 
released to the environment. This resulted in the 
formation of SOx, NOx and COx plumes and 
hydrocarbon smoke clouds. The plumes rise to 
the top of the planetary boundary layer, where 
smog and other pollutants stabilize. Exposure to 
volatile organic compounds emitted from open 
oil lakes and rewind  chemical and petrochemical 
industries is associated with health effects as 
diverse as childhood respiratory disease, lung 
cancer and cardiovascular disease.27 
Depleted Uranium (DU) 
The increasing role of U in industrial and 
military processes has resulted in an increasing 
occupational exposure to this element. Uranium 
is mined primarily for the 235U- isotope.  DU is 
used for its very high density of 19.1 g/cm3. 
Civilian uses include counterweights in aircraft, 
radiation shielding in medical radiation therapy 
and industrial radiography equipment, and 
containers used to transport radioactive materials. 
Military uses include defensive armor plate and 
armor-piercing projectiles. The chemical toxicity 
of uranium as a heavy metal has raised public 
health concerns, especially in areas where 
contamination of local soils and groundwater 
from radioactive material has taken place.28   
The firestorm of DU creates oxide particles of 
extremely fine ceramic uranium dust (smaller 
than 5 µm ) that spread according to wind 
direction, may inhale and absorb into the human 
and animal bodies and is taken up by plants and 
animals, becoming part of the food chain. It was 

proved  that the uranium intake from water by 
man is the most important pathway which 
contributes the largest fraction (75.1%–76.9%) of 
total uranium intake.29 
Dozens of studies were made and published 
concerning the impact of DU exposure during 
wars.30-33 Conclusive  studies and reports  have 
correlated DU exposure to specific human health 
effects such as cancer and  birth defect. The 
potential of DU exposures, pharmacokinetics, 
toxicology and current treatments are detailed 
elsewhere.34 Epidemiological studies about the 
correlation between (DU) radioactive 
contamination and the increase of malignancies 
incidence rates in attacked areas confirmed the 
increase of the related diseases in geographically 
contaminated areas.30  In spite of that, the 
radioactivity levels were proved by other studies 
to be generally not significant, except in the cases 
involving embedded DU fragments.35 
Nevertheless, the toxicological potential of this 
military fallout is still disputed, but potentially 
serious. However, studying the  impact   of wars 
on human health and environment needs to 
develop adopted methodologies and protocols 
and to  apply  local assessments. Furthermore, 
prevention   the conditions which provoke wars 
needs to manage as well as setting down 
effective political accommodation and diplomacy.  
Environmental impacts of wastes from 
industrial processing      
Since the industrial revolution, industrial 
operations have been accompanied by the 
problem of  industrial   waste. The effects on the 
environment connected with industrial activities 
are mainly related to these wastes (the so-called 
by-products) which may be toxic, ignitable, 
corrosive or reactive. If improperly managed, this 
waste can pose dangerous health and 
environmental consequences.36 On another hand, 
handling and packaging operations create wastes 
of different quality and quantity, which if not  
treated may create additional risks  that could 
lead to increasing disposal that can be divided 
into various types : Gaseous wastes, include: 
exhaust gases from fossil fuel combustion, the 
use and evaporation of solvents, and the venting 
of volatile compounds generated in chemical 
processes. Liquid such as industrial processing 
and manufacturing (e.g., process waste liquids, 
contaminated water and spent cooling water), 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development       Vol. 7 No. 2A, October-December 2012 

1132 
 

acidified mining drainage waters and agricultural 
activity. Solid  wastes including process wastes 
(e.g., combustion ash, solid waste extracted from 
liquid solutions), product wastes (e.g., excess 
material, scrap pieces) and packaging wastes. 
The industrial wastes accumulate in the 
environment adversely affect the ecosystem and 
result in the loss of potentially valuable materials 
that can be processed. Thousands of tons  of  
industrial wastes are dumped in open every year 
by chemical units that manufacture dyes, paints, 
fertilizers, pharmaceuticals, industrial chemicals, 
paper and pesticides etc. The solid  residues may 
penetrate into the soil. Not only has this polluted 
the groundwater but it has also damaged fertile 
lands. 
Hazardous wastes such as toxic organic 
compounds and heavy metals generated from 
various industries have the  topmost  negative 
environmental effects among the industrial 
wastes.20 The persistent organic pollutants such 
as tri-chloroethane, benzene and several 
organochlorine compounds in the industrial 
effluents are known carcinogens.37 
Plastic wastes from plastic industries  imposes 
negative environmental externalities. Most of the 
plastic waste are  usually non-biodegradable can 
be difficult to reuse and/or recycle in practice and 
therefore can remain as waste in the environment 
for a very long time, it may pose risks to human 
health as well as the environment. The 
incinerating of the  plastic waste may solve part 
of the problem, but it can include some airborne 
particulates and greenhouse gas emissions 
creating negative environmental impact. 
On the other hand, advanced and high 
technologies has helped human beings to adapt 
an easier way of life, however, in the long term it 
might not be as beneficial as people realize. 
Many technologies have led to hazardous wastes 
making these technologies as potential threats to 
devastate the living environment. The negative 
impact of technology on the environment began 
to surface as more of the earth’s natural resources 
and ecological habitats were being depleted or 
disrupted. 
One example is the electronics manufacturing 
industry, one of the largest and fastest growing in 
the world, constantly creating and utilizing 
innovative technologies with the result that 
product obsolescence is inbuilt. These 

technologies give an ever increasing stream of 
waste products  named electronic waste when 
disposed of improperly, end up in water supplies, 
or burned, creating an inevitable consumption 
that harms health and environment. The more 
complicated the electronic device, the more 
potential there is for harmful health effects and 
the more it will pollute the environment. The 
reason may be attributed to their composition of 
heavy metals some of which have a 0% recycling 
efficiency.  
Another  example is  applying the methods of 
modern biotechnology of genetic engineering 
which can be used to make plants and animals 
with certain characteristics concerning   safety, 
allergenicity, toxicity, carcinogenicity and altered 
nutritional quality of  foods38, altering the 
characteristics of microorganisms such as 
bacteria  may be used in medical fields,    
manipulating  the genes in plants for example, to 
absorb more CO2 and reduce the threat of global 
warming. However, they present a lot of fear of 
food safety and consequently, health and  
environmental impact.39 The most  general 
concerns include  environmental pollution, 
unintentional gene transfer to wild plants, 
possible creation of new viruses and toxins. 
Huge number  of studies have discussed the 
various risks and effects may affect ecosystem 
and human health from the developments and 
applications of nanotechnology.40,41 Examples 
may involve the creation of nano particles from 
high technology weapons and the weapons of 
depleted uranium, as well as  those produced 
from the disposal of highly efficient batteries 
used nanomaterials. 
The innovation technologies in manufacturing of 
semiconductors involve the utilization of various 
gases in doping processes such as boron, 
phosphorous, but can also include pH3, B2H6, 
AsH3, GeH4 and SiH4. Besides, Perfluorocarbons 
(PFCs) are being also used as etching/cleaning 
gases, all of  the former gases are highly toxic, 
hazardous to both human beings and the 
environment, while the later gases are green 
house gases. 
On another hand, the most formidable problem 
facing the nuclear power industry is the  creation 
of huge quantities of long-lived radioactive 
waste. The  more  difficult task in such industries  
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is how to prevent the leak of radiation into the 
environment.  
Waste management  strategies in nuclear power 
industry42, 43 has a key role in minimizing the 
volume of the wastes as well as preventing the 
radiation release. Models of the inputs and out-
puts of a nuclear waste management organization 
are characterized by a high level of complexity 
and may have potential security risks concerning 
terrorism or more mundane forms of crime.44   
Reducing harmful emissions into the 
environment over a period of time and correctly 
disposing of waste materials as well as 
implantation of  new approaches  and regularities 
to dealing with the increased  generation of waste,  
became an important  environmental critical  
issue  for project collaborations between govern-
ment, universities and companies around the 
world.45,46 Incorporation of   chemical solute-ions 
to degrade, passive or recycle wastes to make 
greener the employed analytical method-logy for 
waste recovery may be  an additional effective 
solution.47  

CONCLUSION 
Global warming, military conflicts and industrial 
processing wastes pose significant impact on 
environment. Reducing the effects of these 
parameters may be achieved throughout develop 
and apply pro-active adaptation strategies to 
understand the impacts of climate change on land 
uses, landscapes and ecosystems. Lists of 
guidelines are important to consider when 
developing those policies. Establishment of 
effective  impacts assessments  in studying and 
understanding the parameters affecting the 
environment have to be applied using General 
Circulation Models (GCMs) and developed 
monitoring technologies and by performing 
small and large-scale investments in new 
generation of efficient technologies to guide 
effective management strategies. Mapping and 
evaluating of the investments should be carried 
out using Geographic Information System (GIS) 
technologies coupled with analytical decisions 
support tools. Using innovative technologies to 
improve efficiency and safety and to reduce cost 
in achieving clean water as well as application of 
modern irrigation technologies, including 
monitoring systems have to be accomplished. 
Concerted effort have to be mad to develop 
methodologies  and  protocols  concomitant  with  

the implementation of war/ impact studies, as 
well as workplace assessments, to better 
ascertain the impact of wars on human health and 
environment and effective political accommoda-
tion and diplomacy have to be set down and 
prevent conditions which provoke conflicts have 
to be managed. Setting   governments protocols 
and increasing awareness of the environmental 
impact of  greenhouse gases emissions and 
promotion of environmentally friendly 
alternatives and natural resources that produce no 
air pollution. Multidisciplinary well-funded and 
well-coordinated international research efforts 
coupled with well-integrated R&D activities 
have to be   implemented successfully for 
addressing the global challenges face the enviro-
nmental pollution. Iimplantation of new 
approaches and regularities for waste disposition, 
recovery and management should be performed 
by project collaborations between government, 
universities and industry. 
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