CLIMATE CHANGE EFFECTS
http://en.wikipedia.org/wiki/Global_warming
Climate change is the greatest environmental challenge facing civilization today. If emissions are not curbed, the negative consequences to life on earth will be profound. Natural ecosystems around the earth, both marine and terrestrial will be dramatically harmed, as will human communities.

The scientific opinion on climate change is that the average global temperature has risen 0.6 ± 0.2 °C over the 20th century, and that "Most of the warming observed over the past 50 years is attributable to human activities". The increased volumes of carbon dioxide and other greenhouse gases released by the burning of fossil fuels, land clearing and agriculture, and other human activities, are the primary sources of the human-induced component of warming.

The increase in global temperatures is expected to result in other changes, including rises in sea level and changes in the amount and pattern of precipitation(any form of fresh sky water). These changes may increase the frequency and intensity of extreme weather events, such as floods, droughts, heat waves, hurricanes and tornados. It may cause higher or lower agricultural yields, glacier retreat, reduced summer stream flows, and large scale species extinction. The likely impacts are 150 million environmental refugees by 2050, billions of extra people at risk of starvation and wide-spread disease. Although most studies focus on the period up to 2100, warming (and sea level rise due to thermal expansion) is expected to continue past then, since CO2 has a long average atmospheric lifetime. 

19 of the 20 hottest years on record have occurred since 1980. Islands in the South Pacific are already evacuating due to rising sea levels. Storms and hurricanes are growing more severe. Polar bears are drowning as their icy habitat breaks apart and drifts out to sea. Greenland and Antarctica are melting. Everyday we spew more greenhouse gases burned from fossil fuels into the atmosphere; everyday we are one step closer to what scientists refer to as "the tipping point," on the verge of catastrophic and irreversible climate chaos. 

Which countries are going to be worst affected by climate change?
Rising sea levels and more intense tropical storms will have huge consequences for hundreds of millions of people living in island states, coastal cities and delta regions. Bangladesh and north-east India, for example, face catastrophic consequences as climate change continues unchecked, with diverse pressures on regions including: rising seas and storms inundating the Ganges delta region; a more variable monsoon undermining the agricultural foundations that feed a billion people; and changing patterns of river flow as climate change impacts the Himalayan glaciers that feed the rivers, with corresponding international tensions across already volatile borders. 

It is clear that the most significant impacts of climate change will be felt in developing countries, where turbulent and unreliable weather patterns will bring more misery to people who are already living on a knife-edge. A recent study showed that 160,000 people in the developing world are already dying every year from the side effects of climate change ranging from malaria to malnutrition. 

Will some industries and countries benefit from climate change?
Some observers have noted that climate change could result in more ‘pleasant’ climates in countries such as the UK. This is questionable. An estimated 20,000 people died in the European heat wave in 2003, and climate models suggest that one in two summers could be as hot or hotter by the latter part of this century. Perhaps even more worryingly, some scientists have put forward the risk of sudden extreme impact changes such as the shutting down of the gulf-stream which warms Europe and Eastern North America.

As discussed above, the most devastating impacts of climate change are going to affect countries in the developing world. Countries such as Bangladesh are never going to ‘benefit’ from climate change. 

All countries, companies and individuals can benefit from introducing measures to prevent climate change. 

Rising sea level: 
Sea level rise is an increase in sea level. Multiple complex factors may influence such changes.
The sea level has risen more than 120 metres since the peak of the last ice age about 18,000 years ago. The bulk of that occurred before 6,000 years ago. From 3,000 years ago to the start of the 19th century sea level was almost constant, rising at 0.1 to 0.2 mm/yr; since 1900 the level has risen at 1 to 3 mm/yr [1]; since 1992 satellite altimetry from TOPEX/Poseidon indicates a rate of about 3 mm/yr [2]. This change may be the first signs of the effect of global warming on sea level, which is predicted to cause significant rises in sea level over the course of the twenty-first century.
Tide gauges and satellite altimetry suggest an increase in sea level of 1.5-3 mm/yr over the past 100 years. The IPCC predicts that by 2100, global warming will lead to a sea level rise of 110 to 880 mm (details below).
These sea level rises could lead to difficulties for shore-based communities: for example, many major cities such as London and New Orleans already need storm-surge defences, and would need more if sea level rose.

Such impacts may include increased coastal erosion, higher storm-surge flooding, inhibition of primary production processes, more extensive coastal inundation, changes in surface water quality and groundwater characteristics, increased loss of property and coastal habitats, increased flood risk and potential loss of life, loss of nonmonetary cultural resources and values, impacts on agriculture and aquaculture through decline in soil and water quality, and loss of tourism, recreation, and transportation functions.

Precipitation: 

In meteorology, precipitation is any form of water that falls from the sky as part of the weather to the ground. This includes snow, rain, sleet, freezing rain, hail, and virga. Precipitation is a major part of the hydrologic cycle, and is responsible for depositing most of the fresh water on the planet.
Floods: 
Floods from the sea can cause overflow or overtopping of flood-defences like dikes as well as flattening of dunes or buffs. Land behind the coastal defence may be inundated or experience damage. Floods from sea may be caused by heavy storm (storm surge), high tide, a tsunami or a combination thereoff. As most urban communities are located near the coast, this is a major threat around the world.

Droughts:
A drought or an extreme dry periodic climate is an extended period where water availability falls below the statistical requirements for a region. Drought is not a purely physical phenomenon, but rather an interplay between natural water availability and human demands for water supply.
Periods of drought can have significant environmental, economic and social consequences. The most common consequences are:

· Wildfires 

· Migration or relocation of those impacted 

· Social unrest 

· War (graphic and horrific war images 1, 2, 3)
· Famine due to lack of water for irrigation 

· Disease 

· Thirst 

The causes of these problems are complex and relate to increased dependence on external resources (inability to grow crops locally) and lowered quality (and thus contamination) of remaining water sources among other factors. The quality of national infrastructure can increase or decrease the impact of drought, especially with respect to famine, dramatically.

Heat Waves:
A heat wave is a prolonged period of excessively hot weather, which may be accompanied by excessive humidity. The term is relative to the usual weather in the area. Therefore, temperatures that people from a hotter climate consider normal can be termed a heat wave in a cooler area if they are outside the normal pattern for that area. The term is applied both to routine weather variations and to extraordinary spells of heat which may occur only once a century.
In temperate climates, a heat wave is defined as at least three consecutive days with temperatures of 30 °C (86 °F) or more. However, in countries such as Australia where 30 °C is considered mild on a summer day, heatwaves are far more dangerous.
Some regions of the globe are more susceptible to heat waves than others, such Mediterranean-type climates with a summer dry spell which becomes much hotter than usual on certain years.
Severe heat waves can lead to deaths from hyperthermia, especially among elderly people. If accompanied by drought which dries out vegetation, heat waves can lead to wildfires.
Most recently, in early 2006, Adelaide, South Australia was hit by a heat wave with temperatures ranging 40+ °C for five days in a row, while Port Augusta experienced temperatures hovering around about mid 40s °C with one day recorded at approx 48 °C.
The world record for the longest heatwave belongs to Marble Bar, Western Australia where the temperature, measured under standard exposure conditions, reached or exceeded 37.8 °C (or, a century on the old scale used at the time of 100 °F) every day from 31 October 1923 to 7 April 1924, a total of 160 days.

Hurricanes:

[image: image1.emf]A mature tropical cyclone can release heat at a rate upwards of 6x1014 watts. Tropical cyclones on the open sea cause large waves, heavy rain, and high winds, disrupting international shipping and sometimes sinking ships. However, the most devastating effects of a tropical cyclone occur when they cross coastlines, making landfall. A tropical cyclone moving over land can do direct damage in four ways:

· High winds - Hurricane strength winds can damage or destroy vehicles, buildings, bridges, etc. High winds also turn loose debris into flying projectiles, making the outdoor environment even more dangerous. 

· Storm surge - Tropical cyclones cause an increase in sea level, which can flood coastal communities. This is the worst effect, as historically cyclones claimed 80% of their victims when they first strike shore. 

· Heavy rain - The thunderstorm activity in a tropical cyclone causes intense rainfall. Rivers and streams flood, roads become impassable, and landslides can occur. Inland areas are particularly vulnerable to freshwater flooding, due to residents not preparing adequately. 

· Tornado activity - The broad rotation of a hurricane often spawns tornadoes. Also, tornadoes can be spawned as a result of eyewall mesovortices which perisist until landfall. While these tornadoes are normally not as strong as their non-tropical counterparts, they can still cause tremendous damage.
The aftermath of Hurricane Katrina in Gulfport, Mississippi. Katrina was the costliest tropical cyclone in United States history.

Often, the secondary effects of a tropical cyclone are equally damaging. These include:

· Disease - The wet environment in the aftermath of a tropical cyclone, combined with the destruction of sanitation facilities and a warm tropical climate, can induce epidemics of disease which claim lives long after the storm passes. One of the most common post-hurricane injuries is stepping on a nail in storm debris, leading to a risk of tetanus or other infection. Infections of cuts and bruises can be greatly amplified by wading in sewage-polluted water. Large areas of standing water caused by flooding also contribute to mosquito-borne illnesses. 

· Power outages - Tropical cyclones often knock out power to tens or hundreds of thousands of people (or occasionally millions if a large urban area is affected), prohibiting vital communication and hampering rescue efforts. 

· Transportation difficulties - Tropical cyclones often destroy key bridges, overpasses, and roads, complicating efforts to transport food, clean water, and medicine to the areas that need it. 

Agricultural yields:
Agriculture (a term which encompasses farming) is the art, science or practice of producing food, feed, fiber and many other desired goods by the systematic raising of plants and animals. Agri is from Latin ager ("a field"), and culture is from Latin cultura, meaning "cultivation" in the strict sense of tillage of the soil. Thus a literal reading of the English word yields tillage of the soil of a field. In actual usage, Agriculture denotes a broad array of activities essential to food and material production, including all techniques for raising and processing livestock (see Animal husbandry) no less than those essential to crop planting and harvesting.
Continual improvement in agricultural methods from pre-history to the present has been the key factor in the extreme specialization of human activity during the historical epoch. Many of these specializations have nothing to do with food production, but when specialists such as scientists, inventors and mechanical and chemical engineers devote their efforts to the improvement of farming methods, resources and implements they too, along with those who work the fields and pens, are said to be "in agriculture".
Agriculture may often cause environmental problems because it changes natural environments and produces harmful by-products. Some of the negative effects are:

· [image: image2.png]


Nitrogen and phosphorus surplus in rivers and lakes. 

· Detrimental effects of herbicides, fungicides, insecticides, and other biocides. 

· Conversion of natural ecosystems of all types into arable land. 

· Consolidation of diverse biomass into a few species. 

· Erosion 

· Depletion of minerals in the soil 

· Particulate matter, including ammonia and ammonium off-gasing from animal waste contributing to air pollution 

· Weeds - feral plants and animals 

· Odor from agricultural waste 

· Soil salination . 
Others are currently including the current global climate change.
Glacier retreat:
The retreat of glaciers since 1850, worldwide and rapid, affects the availability of fresh water for irrigation and domestic use, mountain recreation, animals and plants that depend on glacier-melt, and in the longer term, the level of the oceans. Studied by glaciologists, the temporal coincidence of glacier retreat with the measured increase of atmospheric greenhouse gasses is often cited as an evidentiary underpinning of anthropogenic global warming. Mid-latitude mountain ranges such as the Himalayas, Alps, Rocky Mountains, Cascade Range, and the southern Andes, as well as isolated tropical summits such as Mount Kilimanjaro in Africa, are showing some of the largest proportionate glacial loss.
The Little Ice Age was a period from about 1550 to 1850 when the world experienced relatively cool temperatures compared to the present. Subsequently, until about 1940 glaciers around the world retreated as the climate warmed. Glacial retreat slowed and even reversed, in many cases, between 1950 and 1980 as a slight global cooling occurred. However, since 1980 a significant global warming has led to glacier retreat becoming increasingly rapid and ubiquitous, so much so that many glaciers have disappeared and the existence of a great number of the remaining glaciers of the world is threatened. In locations such as the Andes of South America and Himalayas in Asia, the demise of glaciers in these regions will have potential impact on water supplies. The retreat of mountain glaciers, notably in western North America, Asia, the Alps, Indonesia and Africa, and tropical and subtropical regions of South America, has been used to provide qualitative evidence for the rise in global temperatures since the late 19th century. The recent substantial retreat and an acceleration of the rate of retreat since 1995 of a number of key outlet glaciers of the Greenland and West Antarctic ice sheets, may foreshadow a rise in sea level, having a potentially dramatic effect on coastal regions worldwide.
The continued retreat of glaciers will have a number of different quantitative impacts. In areas that are heavily dependent on water runoff from glaciers that melt during the warmer summer months, a continuation of the current retreat will eventually deplete the glacial ice and substantially reduce or eliminate runoff. A reduction in runoff will affect the ability to irrigate crops and will reduce summer stream flows necessary to keep dams and reservoirs replenished. This situation is particularly acute for irrigation in South America, where numerous artificial lakes are filled almost exclusively by glacial melt. Central Asian countries have also been historically dependent on the seasonal glacier melt water for irrigation and drinking supplies. In Norway, the Alps, and the Pacific Northwest of North America, glacier runoff is important for hydropower.
Some of this retreat has resulted in efforts to slow down the loss of glaciers in the Alps. To retard melting of the glaciers used by certain Austrian ski resorts, portions of the Stubai and Pitztal Glaciers were covered with plastic. In Switzerland plastic sheeting is also used to reduce the melt of glacial ice used as ski slopes. While covering glaciers with plastic sheeting may prove advantageous to ski resorts on a small scale, this practice is not expected to be economically practical on a much larger scale.
Many species of freshwater and saltwater plants and animals are dependent on glacier-fed waters to ensure the cold water habitat to which they have adapted. Some species of freshwater fish need cold water to survive and to reproduce, and this is especially true with salmon and cutthroat trout. Reduced glacial runoff can lead to insufficient stream flow to allow these species to thrive. Alterations to the ocean currents, due to increased freshwater inputs from glacier melt, and the potential alterations to thermohaline circulation of the worlds oceans, may impact existing fisheries upon which humans depend as well.

Biological extinctions:
In biology and ecology, extinction is the ceasing of existence of a species or group of taxa. The moment of extinction is generally considered to be the death of the last individual of that species. Extinction is usually a natural phenomenon; it is estimated that more than 99.9% of all species that have ever lived are now extinct. Through evolution, new species are created by speciation — where new organisms arise and thrive when they are able to find and exploit an ecological niche — and species become extinct when are no longer able to survive in changing conditions or against superior competition. A typical species becomes extinct within 10 million years of its first appearance, although some species survive virtually unchanged for hundreds of millions of years.
Descendants may or may not exist for extinct species. Daughter species that evolve from a parent species carry on most of the parent species' genetic information, and even though the parent species may become extinct, the daughter species lives on. In other cases, species have produced no new variants, or none that are able to survive the parent species' extinction. Extinction of a parent species where daughter species or subspecies are still alive is also called pseudoextinction. However, pseudoextinction is difficult to demonstrate unless one has a strong chain of evidence linking a living species to members of a pre-existing species. For example, it is sometimes claimed that the extinct Hyracotherium, which was an ancient animal similar to the horse, is pseudoextinct, rather than extinct, because there are several extant species of horse, including zebra and donkeys. However, as fossil species typically leave no genetic material behind, it's not possible to say whether Hyracotherium actually evolved into more modern horse species or simply evolved from a common ancestor with modern horses. Pseudoextinction is much easier to demonstrate for larger taxonomic groups. For example, it could be said that dinosaurs are pseudoextinct, because some of their descendants, the birds, survive today.
Currently, environmental groups and some governments are concerned with the extinction of species due to human intervention, and are attempting to combat further extinctions. Humans can cause extinction of a species through overharvesting, pollution, destruction of habitat, introduction of new predators and food competitors, and other influences. According to the World Conservation Union (WCU, also known as IUCN), 784 extinctions have been recorded since the year 1500, the arbitrary date selected to define "modern" extinctions, with many more likely to have gone unnoticed. Most of these modern extinctions can be attributed directly or indirectly to human effects. Endangered species are species that are in danger of becoming extinct; several organizations attempt to preserve recognized endangered species through a variety of conservation programs.

There are a variety of causes that can contribute directly or indirectly to the extinction of a species or group of species. Most simply, any species that is unable to survive or reproduce in its environment, and unable to move to a new environment where it can do so, dies out and becomes extinct. Extinction of a species may come suddenly when an otherwise healthy species is wiped out completely, as when toxic pollution renders its entire habitat unlivable; or may occur gradually over thousands or millions of years, such as when a species gradually loses out competition for food to newer, better adapted competitors. Around three species of birds die out every year due to competition.
There have been at least five mass extinctions in the history of life, and four in the last 3.5 billion years in which many species have disappeared in a relatively short period of geological time. These are covered in more detail in the article on extinction events. The most recent of these, the K-T extinction 65 million years ago at the end of the Cretaceous period, is best known for having wiped out the non-avian dinosaurs, among many other species.
According to a 1998 survey of 400 biologists conducted by New York's American Museum of Natural History, nearly 70 percent of biologists believe that we are currently in the early stages of a human-caused mass extinction, known as the Holocene extinction event. In that survey, the same proportion of respondents agreed with the prediction that up to 20 percent of all living species could become extinct within 30 years (by 2028). Biologist E.O. Wilson estimated in 2002 that if current rates of human destruction of the biosphere continue, one-half of all species of life on earth will be extinct in 100 years.

Although humans are relatively intelligent and adaptive, they could cause an extinction through their own actions, or allow a natural extinction event to occur through negligence. 
Severe soil erosion in a wheat field near Washington State University, US (c.2005)
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