ENVIRONMENT AND CLIMATE CHANGE
A Summary of the multi-faceted problem taken with little abbreviation from:

http://www.globalissues.org/article/233/climate-change-and-global-warming-introduction
 What is Global Warming and Climate Change?

Global warming and climate change refer to an increase in average global temperatures. Natural events and human activities are believed to be contributing to an increase in average global temperatures. This is caused primarily by increases in “greenhouse” gases such as Carbon Dioxide (CO2).

A warming planet thus leads to a change in climate which can affect weather in various ways, as discussed further below.

What are the main indicators of Climate Change?

As explained by the US agency, the National Oceanic and Atmospheric Administration (NOAA), there are 7 indicators that would be expected to increase in a warming world (and they are), and 3 indicators would be expected to decrease (and they are):
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Ten indicators for a warming world, Past Decade Warmest on Record According to Scientists in 48 Countries, NOAA, July 28, 2010

What is the Greenhouse Effect?

The term greenhouse is used in conjunction with the phenomenon known as the greenhouse effect.

· Energy from the sun drives the earth’s weather and climate, and heats the earth’s surface;

· In turn, the earth radiates energy back into space;

· Some atmospheric gases (water vapor, carbon dioxide, and other gases) trap some of the outgoing energy, retaining heat somewhat like the glass panels of a greenhouse;

· These gases are therefore known as greenhouse gases;

· The greenhouse effect is the rise in temperature on Earth as certain gases in the atmosphere trap energy.
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Image source: Greenhouse Effect, Wikipedia(Link includes detailed explanation of the above image). Note, image above expresses energy exchanges in watts per square meter (W/m2)

Six main greenhouse gases are carbon dioxide (CO2), methane (CH4) (which is 20 times as potent a greenhouse gas as carbon dioxide) and nitrous oxide (N2O), plus three fluorinated industrial gases: hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SF6). Water vapor is also considered a greenhouse gas.

The Greenhouse effect is natural. What do we have to do with it?

Many of these greenhouse gases are actually life-enabling, for without them, heat would escape back into space and the Earth’s average temperature would be a lot colder.

However, if the greenhouse effect becomes stronger, then more heat gets trapped than needed, and the Earth might become less habitable for humans, plants and animals.

Carbon dioxide, though not the most potent of greenhouse gases, is the most significant one. Human activity has caused an imbalance in the natural cycle of the greenhouse effect and related processes. NASA’s Earth Observatory is worth quoting the effect human activity is having on the natural carbon cycle, for example:

In addition to the natural fluxes of carbon through the Earth system, anthropogenic (human) activities, particularly fossil fuel burning and deforestation, are also releasing carbon dioxide into the atmosphere.

When we mine coal and extract oil from the Earth’s crust, and then burn these fossil fuels for transportation, heating, cooking, electricity, and manufacturing, we are effectively moving carbon more rapidly into the atmosphere than is being removed naturally through the sedimentation of carbon, ultimately causing atmospheric carbon dioxide concentrations to increase.

Also, by clearing forests to support agriculture, we are transferring carbon from living biomass into the atmosphere (dry wood is about 50 percent carbon).

The result is that humans are adding ever-increasing amounts of extra carbon dioxide into the atmosphere. Because of this, atmospheric carbon dioxide concentrations are higher today than they have been over the last half-million years or longer.

— The Carbon Cycle; The Human Role, Earth Observatory, NASA
Another way of looking at this is with a simple analogy: consider salt and human health:

· A small amount of salt is essential for human life;

· Slightly more salt in our diet often makes food tastier;

· Too much salt can be harmful to our health.

In a similar way, greenhouse gases are essential for our planet; the planet may be able to deal with slightly increased levels of such gases, but too much will affect the health of the whole planet.
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Image source: NASA.(Note, values shown represent Carbon Gigatons being absorbed and released)

The other difference between the natural carbon cycle and human-induced climate change is that the latter is rapid. This means that ecosystems have less chance of adapting to the changes that will result and so the effects felt will be worse and more dramatic it things continue along the current trajectory.

The climate has always varied in the past. How is this any different?

Throughout Earth’s history the climate has varied, sometimes considerably. Past warming does not automatically mean that today’s warming is therefore also natural. Recent warming has been shown to be due to human industrialization processes.

John Cook, writing the popular Skeptical Science blog summarizes the key indicators of a human finger print on climate change:
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John Cook, 10 Indicators of a Human Fingerprint on Climate Change, Skeptical Science, July 30, 2010

This graph, based on the comparison of atmospheric samples contained in ice cores and more recent direct measurements, provides evidence that atmospheric CO2 has increased since the Industrial Revolution:
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(Source: NOAA) via: Climate Change: How do we know? NASA, accessed October 27, 2009 

The above covers hundreds of thousands of years and shows how atmospheric CO2 levels have dramatically increased in recent years. If we “zoom” in on just the past 250 years, we see the following:
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Global CO2 emissions, 1751–2007, Carbon Dioxide Information Analysis Center (CDIAC), August 2010,DOI:10.3334/CDIAC/00001_V2010

NASA’s Goddard Institute of Space Studies (GISS) tracks atmospheric global temperature climate trends. As environmental engineer, D Kelly O’Day, writes on ProcessingTrends.com explains: “To facilitate assessments of long term trends, climatologists compare the mean for a base period with the annual mean. Differences between the annual mean and baseline mean are called anomalies. GISS uses the 1951 - 1980 period for their baseline period. They use the difference between the annual mean and the baseline mean to determine the global temperature anomaly for the year.”

O’Day produced a chart showing global temperature anomalies between 1800 and 2006 using data from NASA. I updated the chart he provided to include recently updated data up to 2010:
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Sources: GISS Surface Temperature Analysis, NASA, accessed January 30, 2011; Global temperature, 1800-2006, ProcessTrends.com, accessed October 27, 2009

In the 1880 - 1935 period, the temperature anomaly was consistently negative. In contrast, since 1980 the anomaly has been consistently positive. The 1917 temperature anomaly (-0.47oC) was the lowest year on record. Since 1917, global temperature has warmed, with the most recent years showing the highest anomalies of +0.6 oC in the past 120 years.

Doesn’t recent record cold weather disprove Global Warming?

In different parts of the world, there have been various weather events that at first thought would question global warming. For example, some regions have experienced extremely cold winters (sometimes record-breaking), while others have experienced heavy rain, etc.

The confusion that sometimes arises is the difference between climate change and weather patterns. Weather patterns describe short term events, while climate change is a longer process that affects the weather. A warming planet is actually consistent with increasing cold, increasing rain and other extremes, as an overall warmer planet changes weather patterns everywhere at all times of the year.

Deke Arndt, head of the Climate Monitoring Branch for the National Climatic Data Center in the US explains it with an analogy:

Climate kind of trains the boxer, but weather throws the punches. And what climate will do is help train weather to throw certain punches more often. We’ll see these as extreme precipitation events, extreme droughts.

— Deke Arndt, State of the Climate in 2009, NOAA, July 28, 2010
To get an idea of how looking at short term changes only can lead to a conclusion that global warming has stopped, or doesn’t exist, see Alden Griffith’s has global warming stopped?

(As an aside, those crying foul of global warming claims when going through extremely cold weather in Europe for example in 2010, later found their summers to be full of heat waves. The point here is that a specific short period such as a cold winter — or even a hot summer — is not proof alone that global warming has stopped (or increased); short term variability can mask longer term trends.)

Looking at 2010 as a whole year revealed a variety of extreme weather events. A panel of climate and weather experts ranked the top 10 global weather/climate events of 2010 which included heat waves to droughts to negative arctic oscillation (a climate pattern where cold Arctic air slides south while warmer air moves north, bringing snow storms and record cold temperatures to much of the Northern Hemisphere) show that a variety of weather events can occur as a result of changing climate:

	Top Ten Global Weather/Climate Events of 2010

	Rank
	Event
	When Occurred
	Description

	Source: Top Ten Global Weather/Climate Events of 2010 National Climatic Data Center, NOAA, December 2010

These lists were compiled and voted on during the first week of December. Significant events, such as the extreme winter weather in Europe and the flooding in Australia occurred after this date. These events have been included in an additional section titled, “Honorable Mention”, but may have warranted top ten placement.

	1
	Russo- European- Asian Heat Waves
	Summer
	A severe summer spawned drought, wildfires and crop failures across western Russia, where more than 15,000 people died. All-time high temperatures occurred in many cities and nations in the region. China faced locust swarms during July.

	2
	2010 as [near] warmest on record
	Calendar Year
	According to NOAA, the globally-averaged temperature for 2010 will finish among the two warmest, and likely the warmest, on record. Three months in 2010 were the warmest on record for that month.

	3
	Pakistani Flooding
	Late July into August
	Rainfall related to the Asian Monsoon was displaced unusually westward, and more than a foot of rain fell across a large area of the Upper Indus Valley. Subsequent flooding down the Indus River killed 1,600 people and displaced millions.

	4
	El Niño to La Niña Transition
	Mid-to-Late Boreal Spring
	ENSO, the most prominent and far-reaching patterns of climate variability, saw a huge swing in mid-2010. Only 1973, 1983 and 1998 have seen larger within-year swings.

	5
	Negative Arctic Oscillation
	December–February
	The AO Index, which is strongly correlated with wintertime cold air outbreaks, reached -4.27 for February, the largest negative anomaly since records began in 1950. Major cold air outbreaks occurred throughout the Northern Hemisphere.

	6
	Brazilian Drought
	Ongoing
	A severe drought parching northern Brazil shrunk the Rio Negro, one of the Amazon River's most important tributaries, to its lowest level since records began in 1902 at its confluence with the Amazon. The Amazon's depth there fell more than 12 feet below its average.

	7-tie
	Historically Inactive NE Pacific Hurricane Season
	May 15th–November 30th
	The Northeast Pacific Hurricane Season was one of the least active on record, produced the fewest named storms and hurricanes of the modern era, and had the earliest cessation of tropical activity (Sep 23) on record.

	7-tie
	Historic N. Hemispheric Snow Retreat
	January through June
	Despite December 2009 having the second-largest snow cover extent of the satellite record (mid-1960s), the melt season was ferocious, contributing to spring floods in the Northern U.S. and Canada. Following the early and pronounced snow melt, the North American, Eurasian and Hemispheric snow cover was the smallest on record for May and June 2010.

	9
	Minimum Sea Ice Extent
	Mid-September
	The 2010 sea ice minimum of 4.9 million sq km was the third smallest on record. The last four years (2007-2010) are the four smallest on record. The Northwest Passage and the Northern Sea Route were simultaneously ice-free in September, a first in modern history.

	10
	China Drought
	First half of 2010
	A persistent drought centered in the Yunan Province was touted as perhaps the worst in this region in more than 100 years. Major crop losses and lack of drinking water created severe problems for local residents.


The additional concern, as meteorology professor Scott Mandia explains, it can take decades for the climate temperatures to increase in response to increased greenhouse gas emissions. So up until now, perhaps it has been easier for skeptics to deny climate change is occurring or that humans are responsible.

But as this infographic shows, most of the warming is going into the oceans:
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Source: John Cook, Infographic on where global warming is going, SkepticalScience.com, January 20, 2011 (further notes on the source data used) 

As John Cook, creator of the graphic above says (see above link), “Just as it takes time for a cup of coffee to release heat into the air, so to it takes time for the ocean to release its heat into the atmosphere.”.

The implications of this is further explained with Inter Press Service’s freezer analogy: The world’s northern freezer is on rapid defrost as large volumes of warm water are pouring into the Arctic Ocean, speeding the melt of sea ice.

D. Salmons also has a post at Skeptical Science that explains the impact of warming Arctic’s relation to the very cold recent winters further, using the following NASA map:
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Source: GISS Surface Temperature Analysis, NASA Goddard Institute for Space Studies, accessed January 30, 2011 

As Salmons explains,

the Arctic has been heating up, and studies show that is happening at two to three times the global average. This rising temperature in the Arctic has served to reduce the region’s floating ice layer by more than 20%. And as you would expect, when the reflective ice and snow layer is stripped away, it leaves a dark blue sea.

Now, what does the effect of the dark blue sea being exposed have on the Arctic area? Well, the ice and snow layer reflects the majority of the sun’s rays harmlessly back into space. But the dark blue of the exposed sea absorbs the rays, aiding the heating process.

— D. Salmons, Global Warming and Cold Winters, Skeptical Science, January 15, 2011
2010 joint warmest on record; most of 2000s in top 10

NASA’s GISS Surface Temperature Analysis graph shown earlier (from 1800 to 2010) shows that temperature anomalies since 1980 have all been positive; i.e. it has been constantly hotter than normal.

As the same data shows, the hottest years have all been since 1998:

	Global Top 10
Warmest Years (Jan-Dec)
	Anomaly °C
	Anomaly °F

	Source: Annual State of the Climate Global Analysis, National Climatic Data Center, NOAA, December 2010

	2010
	0.62
	1.12

	2005
	0.62
	1.12

	1998
	0.60
	1.08

	2003
	0.58
	1.04

	2002
	0.58
	1.04

	2009
	0.56
	1.01

	2006
	0.56
	1.01

	2007
	0.55
	0.99

	2004
	0.54
	0.97

	2001
	0.52
	0.94


What are the impacts of Global Warming?

For decades, greenhouse gases, such as carbon dioxide have been increasing in the atmosphere. But why does that matter? Won’t warmer weather be nicer for everyone?

Rapid changes in global temperature

Increased greenhouse gases and the greenhouse effect has contributed to an overall warming of the Earth’s climate, leading to a global warming (even though some regions may experience cooling, or wetter weather, while the temperature of the planet on average would rise).

Consider also the following:

While year-to-year changes in temperature often reflect natural climatic variations such as El Niño/La Niña events, changes in average temperature from decade-to-decade reveal long-term trends such as global warming. Each of the last three decades has been much warmer than the decade before. At the time, the 1980s was the hottest decade on record. In the 1990s, every year was warmer than the average of the previous decade. The 2000s were warmer still.

— Past Decade Warmest on Record According to Scientists in 48 Countries, National Ocean and Atmospheric Administration (NOAA), July 28, 2010
At the end of the 1990s, the World Meteorological Organization (WMO) had noted that not only was the 1990s the warmest decade but at the time, the 1900s was the warmest century during the last 1,000 years.

It is the rapid pace at which the temperature will rise that will result in many negative impacts to humans and the environment and this why there is such a world-wide concern.

Small average global temperature change can have a big impact

Climate scientists admit that the chances of the world keeping average global temperature at current levels are not going to be possible (humanity has done little to address things in the past couple of decades that these concerns have been known about).

So, now, there is a push to contain temperature rises to an average 2°C increase (as an average, this means some regions may get higher temperatures and others, lower).

Even just a 2°C increase can have impacts around the world to biodiversity, agriculture, the oceans etc (detailed further below). But in the lead up to important global climate talks at the end of 2009, some delegates are skeptical that temperature rises can be contained to a 2°C rise (or C0 2 levels of 350 ppm ).

On October 22, 2009, the British Government and the UK’s Met Office (UK’s National Weather Service) unveiled a new map, showing what would happen if we allowed average global temperatures to increase to 4°C above pre-industrial levels (the high end of the UN IPCC projections):

In short, we would not be able to cope with a 4°C average increase.

As the Met Office noted,

The poster shows that a four degree average rise will not be spread uniformly across the globe. The land will heat up more quickly than the sea, and high latitudes, particularly the Arctic, will have larger temperature increases. The average land temperature will be 5.5 degrees above pre-industrial levels.

The impacts on human activity shown on the map are only a selection….

Agricultural yields are expected to decrease for all major cereal crops in all major regions of production. Half of all Himalayan glaciers will be significantly reduced by 2050, leading to 23% of the population of China being deprived of the vital dry season glacial melt water source.

— The impact of a global temperature rise of 4ºC (7 ºF), UK Met Office, October 22, 2009
See also coverage by the Guardian and the UK government’s web site for Copenhagen talks related activities.

Extreme Weather Patterns

Most scientists believe that the warming of the climate will lead to more extreme weather patterns such as:

· More hurricanes and drought;

· Longer spells of dry heat or intense rain (depending on where you are in the world);

· Scientists have pointed out that Northern Europe could be severely affected with colder weather if climate change continues, as the arctic begins to melt and send fresher waters further south. It would effectively cut off the Gulf Stream that brings warmth from the Gulf of Mexico, keeping countries such as Britain warmer than expected;

· In South Asia, the Himalayan glaciers could retreat causing water scarcity in the long run.

While many environmental groups have been warning about extreme weather conditions for a few years, the World Meteorological Organization announced in July 2003 that “Recent scientific assessments indicate that, as the global temperatures continue to warm due to climate change, the number and intensity of extreme events might increase.”

The WMO also notes that “New record extreme events occur every year somewhere in the globe, but in recent years the number of such extremes have been increasing.” (The WMO limits the definition of extreme events to high temperatures, low temperatures and high rainfall amounts and droughts.) The U.K’s Independent newspaper described the WMO’s announcement as “unprecedented” and “astonishing” because it came from a respected United Nations organization not an environmental group!

Super-storms

Mentioned further above was the concern that more hurricanes could result. The link used was from the environmental organization WWF, written back in 1999. In August/September 2004 a wave of severe hurricanes left many Caribbean islands and parts of South Eastern United States devastated. In the Caribbean many lives were lost and there was immense damage to entire cities. In the U.S. many lives were lost as well, some of the most expensive damage resulted from the successive hurricanes.

In its wake, scientists have reiterated that such super-storms may be a sign of things to come. “Global warming may spawn more super-storms”, Inter Press Service (IPS) notes.

Interviewing a biological oceanography professor at Harvard University, IPS notes that the world’s oceans are approaching 27 degrees C or warmer during the summer. This increases the odds (=chances) of major storms.

· When water reaches such temperatures, more of it evaporates, priming hurricane or cyclone formation.

· Once born, a hurricane needs only warm water to build and maintain its strength and intensity.

Furthermore, “as emissions of greenhouse gases continue to trap more and more of the sun’s energy, that energy has to be dissipated, resulting in stronger storms, more intense precipitation and higher winds.”

There is abundant evidence of an unprecedented number of severe weather events in the past decade, [professor of biological oceanography at Harvard University, James] McCarthy says. In 1998, Hurricane Mitch killed nearly 20,000 people in Central America, and more than 4,000 people died during disastrous flooding in China. Bangladesh suffered some of its worst floods ever the following year, as did Venezuela. Europe was hit with record floods in 2002, and then a record heat wave in 2003.

More recently, Brazil was struck by the first-ever recorded hurricane in the South Atlantic last March.

“Weather records are being set all the time now. We’re in an era of unprecedented extreme weather events,” McCarthy said.

Historical weather patterns are becoming less useful for predicting the future conditions because global warming is changing ocean and atmospheric conditions.

“In 30 to 50 years’ time, the Earth’s weather generating system will be entirely different,” he predicted.

— Stephen Leahy, Global Warming May Spawn More Super-Storms, Inter Press Service, September 20, 2004
Ecosystem Impacts

With global warming on the increase and species’ habitats on the decrease, the chances for various ecosystems to adapt naturally are diminishing.

Many studies have pointed out that the rates of extinction of animal and plant species, and the temperature changes around the world since the industrial revolution, have been significantly different to normal expectations.

An analysis of population trends, climate change, increasing pollution and emerging diseases found that 40 percent of deaths in the world could be attributed to environmental factors.

Jaan Suurkula, M.D. and chairman of Physicians and Scientists for Responsible Application of Science and Technology (PSRAST), paints a dire picture, but notes that he is only citing observations and conclusions from established experts and institutions. Those observations and conclusions note that global warming will lead to the following situations, amongst others:

· Rapid global heating according to a US National Academy of Science warning;

· Dramatic increase in greenhouse gas emissions;

· Ozone loss aggravated by global warming;

· Ozone loss likely to aggravate global warming;

· Warming of the oceans leads to increased green house gasses;

· Permafrost thawing will aggravate global warming;

· Oceanic changes observed that may aggravate the situation;

· A vicious circle whereby each problem will exacerbate other problems which will feedback into each other;

· Massive extinction of species will aggravate the environmental crisis;

· Sudden collapse of biological and ecological systems may occur, but will have a very slow recovery;

· While effective measures can decrease global warming and other problems the World community has repeatedly failed to establish cooperation.

The “vicious circle” Suurkula refers to is worth expanding. In his own words, but slightly reformatted:

The ongoing accumulation of greenhouse gasses causes increasing global warming.

· This causes a more extensive destruction of ozone in the polar regions because of accentuated stratospheric cooling. 

· An increase of ozone destruction increases the UV-radiation that, combined with higher ocean temperature, causes a reduction of the gigantic carbon dioxide trapping mechanism of the oceanic phytoplankton biomass;

· This accentuates the warming process.

· When the warming has reached a certain level, it will release huge amounts of greenhouse gasses trapped in the permafrost. 

· This will enhance the global warming, and the polar destruction of ozone, and so on.

· The observed decrease of the thermohaline circulation [the various streams that transport warm and cold waters around the world and therefore has an important stabilizing effect on world climate] further aggravates the situation.

This is a global self-reinforcing vicious circle accelerating the global warming.

— Jaan Suurkula, World-wide cooperation required to prevent global crisis; Part one—the problem, Physicians and Scientists for Responsible Application of Science and Technology, February 6, 2004
Rising Sea Levels

Water expands when heated, and sea levels are expected to rise due to climate change. Rising sea levels will also result as the polar caps begin to melt.

Rising sea levels is already affecting many small islands.

The WorldWatch Institute reports that “[t]he Earth’s ice cover is melting in more places and at higher rates than at any time since record keeping began”. (March 6, 2000).

Rising sea levels will impact many coastlines, and a large mass of humanity lives near the coasts or by major rivers. Analysis by the World Wildlife Fund has found that many cities are unprepared for climate change effects such as rising sea levels.
Increasing ocean acidification
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Ocean Acidification; consumption of carbonate ions impede calcification. Source: Pacific Marine Environment Laboratory, NOAA

Although it has gained less mainstream media attention, the effects of increasing greenhouse emissions — in particular carbon dioxide — on the oceans may well be significant.

NOAA Ocean Acidification Demonstration, National Oceanic and Atmospheric Administration, February 26, 2010 

As explained by the US agency, the National Oceanic and Atmospheric Administration (NOAA), the basic chemistry of ocean acidification is well understood.

These are the 3 main concepts:

1. More CO2 in the atmosphere means more CO2 in the ocean;

2. Atmospheric CO2 is dissolved in the ocean, which becomes more acidic; and

3. The resulting changes in the chemistry of the oceans disrupts the ability of plants and animals in the sea to make shells and skeletons of calcium carbonate, while dissolving shells already formed.

Short overview of ocean acidification: Ocean Acidification, ABC World News Webcast, June 7, 2008 

Scientists have found that oceans are able to absorb some of the excess CO2 released by human activity. This has helped keep the planet cooler than it otherwise could have been had these gases remained in the atmosphere.

However, the additional excess CO2 being absorbed is also resulting in the acidification of the oceans: When CO2 reacts with water it produces a weak acid called carbonic acid, changing the sea water chemistry. As the Global Biodiversity Outlook report explains, the water is some 30% more acidic than pre-industrial times, depleting carbonate ions — the building blocks for many marine organisms.

In addition, “concentrations of carbonate ions are now lower than at any time during the last 800,000 years. The impacts on ocean biological diversity and ecosystem functioning will likely be severe, though the precise timing and distribution of these impacts are uncertain.” (See p. 58 of the report.)

Although millions of years ago CO2 levels were higher, today’s change is occurring rapidly, giving many marine organisms too little time to adapt. Some marine creatures are growing thinner shells or skeletons, for example. Some of these creatures play a crucial role in the food chain, and in ecosystem biodiversity.

Clay animation by school children: The other CO2 problem, March 23, 2009 (commissioned by EPOCA) 

Some species may benefit from the extra carbon dioxide, and a few years ago scientists and organizations, such as the European Project on OCean Acidification, formed to try to understand and assess the impacts further.

One example of recent findings is a tiny sand grain-sized plankton responsible for the sequestration of 25–50% of the carbon the oceans absorb is affected by increasing ocean acidification. This tiny plankton plays a major role in keeping atmospheric carbon dioxide (CO2) concentrations at much lower levels than they would be otherwise so large effects on them could be quite serious.

Other related problems reported by the Inter Press Service include more oceanic dead zones (areas where there is too little oxygen in the sea to support life) and the decline of important coastal plants and forests, such as mangrove forests that play an important role in carbon absorption. This is on top of the already declining ocean biodiversity that has been happening for a few decades, now.

Increase in Pests and Disease

An increase in pests and disease is also feared.

A report in the journal Science in June 2002 described the alarming increase in the outbreaks and epidemics of diseases throughout the land and ocean based wildlife due to climate changes.

One of the authors points out that, “Climate change is disrupting natural ecosystems in a way that is making life better for infectious diseases.”

Failing Agricultural Output; Increase in World Hunger

The Guardian summarizes a United Nations warning that, “One in six countries in the world face food shortages this year because of severe droughts that could become semi-permanent under climate change.”

Drought and desertification are starting to spread and intensify in some parts of the world already.

Agriculture and livelihoods are already being affected

Failing agriculture in the future have long been predicted.

Food and Global Warming, ScienCentral, January 7, 2009 

Looking to 2100, scientists who looked at projections of global warming’s impact on the average temperatures during the growing season fear that rising temperatures will have a significant impact upon crop yields, most noticeably in the tropics and sub tropics.

While warm weather can often be good for some crops, hotter than average temperatures for the entire season is often not good for plants.

This would affect at least half the world’s population that either live in the region or rely on food coming from that region.

IRIN (Integrated Regional Information Networks), part of the United Nations, has produced a series of short videos showing how some regions are already being affected by climate change and are trying to adapt as a result:

· Changing crops
· Melting glaciers
· Worsening floods
· Creeping deserts
Changing crops

One example is farmers in Nepal finding that cultivating rice isn’t as productive as before, and are changing to other crops as a result:

Swapping Crops — Climate Change, IRIN, June 28, 2009 

Melting glaciers

In the Himalayas, melting glaciers means less water for local villages:

Melting Glaciers — Climate Change, IRIN, June 25, 2009 

(South Asia in general is also seriously affected by rapidly retreating Himalayan glaciers which feed the mighty rivers that have created the various South Asian civilizations.)

Worsening floods

In Mozambique, rains are becoming heavier and causing floods, which affect crops and people’s livelihoods as they are displaced and have to change their way of life quickly.

Flooding Rivers in Mozambique, IRIN, January 21, 2009 

It is feared that globally, there will be mass migrations in the future as climate change makes conditions worse in some regions of the world, and these challenges will play itself out on a much larger scale, with much more human movement. (And if Western attitudes towards immigration are negative now, they could be even worse in the future.)

Creeping deserts

In Mauritania, by contrast, there is the problem of increasing desertification, creeping ever closer to people who have had to change their way of life, focusing more on searching for water.

Creeping Deserts in Mauritania, IRIN, January 21, 2009 

In some cases, improved agricultural techniques may help, such as rainwater harvesting and drip irrigation. Some also believe genetically modified crops may be essential to deal with changing climates. Yet, there are many other crucial issues that affect agriculture, such as poverty, political and economic causes of world hunger, global trade policies (which create unequal trade and affect the poorest countries the most), etc.

See IRIN’s videos on climate change impacts in Africa and Asia for more short clips.

Women face brunt of climate change impacts

It is recognized that poorer nations will suffer the worst from climate change, either because of geographical reasons, and/or because they will have less resources to cope with a problem (mostly caused by emissions from rich countries over the past decades).

In addition to poor countries, women are likely to suffer the worst, as the United Nations Population fund explains:

Women—particularly those in poor countries—will be affected differently than men. They are among the most vulnerable to climate change, partly because in many countries they make up the larger share of the agricultural work force and partly because they tend to have access to fewer income-earning opportunities. Women manage households and care for family members, which often limits their mobility and increases their vulnerability to sudden weather-related natural disasters. Drought and erratic rainfall force women to work harder to secure food, water and energy for their homes. Girls drop out of school to help their mothers with these tasks. This cycle of deprivation, poverty and inequality undermines the social capital needed to deal effectively with climate change.

— Facing a changing world: women, population and climate [image: image11.png]


, State of the World’s Population 2009, UNFPA, November 18, 2009, p.4
Greenhouse gases and emissions resulting from human activity

Every few years, leading climate scientists at the UN’s Intergovernmental Panel on Climate Change (IPCC) have released major, definitive reports detailing the progress in understanding climate change. From the outset they have recommended that there be emission reductions. This body is comprised of hundreds of climate scientists around the world.

At the beginning of January 2007, the IPCC’s fourth major report summarized that they were even more certain than before of human-induced climate change because of better scientific understanding:

Global atmospheric concentrations of carbon dioxide, methane and nitrous oxide have increased markedly as a result of human activities since 1750 and now far exceed pre-industrial values determined from ice cores spanning many thousands of years. The global increases in carbon dioxide concentration are due primarily to fossil fuel use and land-use change, while those of methane and nitrous oxide are primarily due to agriculture.

… The understanding of anthropogenic warming and cooling influences on climate has improved since the Third Assessment Report (TAR), leading to very high confidence that the globally averaged net effect of human activities since 1750 has been one of warming.

Most of the observed increase in globally averaged temperatures since the mid-20th century is very likely due to the observed increase in anthropogenic greenhouse gas concentrations.

— Climate Change 2007: The Physical Science Basis; Summary for Policymakers [image: image12.png]


, IPCC, February 5th, 2007 [emphasis is original]
Their definition of “very high confidence” and “very likely” is a 90% chance of being correct. (Their 2001 report claimed a 66% certainty.)

This report was produced by some 600 authors from 40 countries. Over 620 expert reviewers and a large number of government reviewers also participated, according to the IPCC’s media advisory.

As Inter Press Service notes, although the IPCC has become the “gold standard” for global scientific collaboration, their reports are inherently conservative:

The IPCC operates under the World Meteorological Organisation (WMO) and the United Nations Environment Programme (UNEP) and does not fund any research itself. It collects, evaluates and synthesises scientific data. Any U.N. country can be a member of the IPCC and can challenge the findings in its reports. And consensus is required for every word in the “Summary for Policy Makers” section included in each report.

It’s an inherently conservative process, with oil-rich countries like Kuwait and Saudi Arabia always trying to tone down the conclusions and emphasise uncertainties and unknowns, said Weaver.

— Stephen Leahy, Endless Summer Not As Nice As It Sounds, Inter Press Service, January 25, 2007
Differences in Greenhouse Gas Emission Around the World

As the World Resources Institute highlights there is a huge contrast between developed/industrialized nations and poorer developing countries in greenhouse emissions, as well as the reasons for those emissions. For example:

· In terms of historical emissions, industrialized countries account for roughly 80% of the carbon dioxide buildup in the atmosphere to date. Since 1950, the U.S. has emitted a cumulative total of roughly 50.7 billion tons of carbon, while China (4.6 times more populous) and India (3.5 times more populous) have emitted only 15.7 and 4.2 billion tons respectively (although their numbers will rise).

· Annually, more than 60 percent of global industrial carbon dioxide emissions originate in industrialized countries, where only about 20 percent of the world’s population resides.

· Much of the growth in emissions in developing countries results from the provision of basic human needs for growing populations, while emissions in industrialized countries contribute to growth in a standard of living that is already far above that of the average person worldwide. This is exemplified by the large contrasts in per capita carbons emissions between industrialized and developing countries. Per capita emissions of carbon in the U.S. are over 20 times higher than India, 12 times higher than Brazil and seven times higher than China.

At the 1997 Kyoto Conference, industrialized countries were committed to an overall reduction of emissions of greenhouse gases to 5.2% below 1990 levels for the period 2008—2012. (The Intergovernmental Panel on Climate Change (IPCC) said in its 1990 report that a 60% reduction in emissions was needed…)

The Economics of Ecosystems and Biodiversity (TEEB) is an organization — backed by the UN and various European governments — attempting to compile, build and make a compelling economics case for the conservation of ecosystems and biodiversity.

In a report titled The Economics of Ecosystems and Biodiversity for National and International Policy Makers 2009, TEEB noted different types of carbon emissions as “colors of carbon”:

Brown carbon

Industrial emissions of greenhouse gases that affect the climate.

Green carbon

Carbon stored in terrestrial ecosystems e.g. plant biomass, soils, wetlands and pasture and increasingly recognized as a key item for negotiation in the UNFCCC.

Blue carbon

Carbon bound in the world’s oceans. An estimated 55% of all carbon in living organisms is stored in mangroves, marshes, sea grasses, coral reefs and macro-algae.

Black carbon

Formed through incomplete combustion of fuels and may be significantly reduced if clean burning technologies are employed.

But a mitigation approach needs to consider all these forms of carbon they note, not just one or two:

Past mitigation efforts concentrated on brown carbon, sometimes leading to land conversion for biofuel production which inadvertently increased emissions from green carbon. By halting the loss of green and blue carbon, the world could mitigate as much as 25% of total greenhouse gas (GHG) emissions with co-benefits for biodiversity, food security and livelihoods (IPCC 2007, Nellemann et al. 2009). This will only be possible if mitigation efforts accommodate all four carbon colors.

— The Economics of Ecosystems and Biodiversity for National and International Policy Makers 2009 [image: image13.png]


, p.18
The United States is the World’s Largest Emitter of Greenhouse Gases Per Capita

Around 2007, China surpassed the US as the world’s largest emitter of greenhouse gases in terms of total output. Per person (“per capita”), however, China’s emissions are much smaller.

Until recently, the United States was the world’s largest emitter of greenhouse gases. However, it remains the largest emitter when measured in terms of emissions per person.

Due to its much longer period of industrialization, the US has emitted far more into the atmosphere than China (greenhouse gases such as CO2 linger on in the atmosphere for decades).

In addition, the US:

· Accounts for roughly four percent of the world’s population;

· Accounts for approximately 20% of global emissions and some 40% of industrialized country emissions;

The previously 15-member European Union is also large Emitter

The previously 15 member-nations European Union (E.U.), if considered as a whole (for it is more comparable to the U.S.):

· Accounts for roughly 3 percent of the world’s population;

· Accounts for around 10% of global emissions and 24% of industrialized countries’ man-made emissions of the six main gases;

· Recent years have seen a reduction in emissions from those initial 15-member states. However, 

· It is not near the level required;

· For the second consecutive year, in 2003, emissions from EU countries have actually increased slightly (though still remaining slightly lower than 1990 levels).

Stalling Kyoto Protocol Gets Push by Russia

The Kyoto Protocol was the climate change treaty negotiated in 1997, setting targets for emissions of greenhouse gases.

In order to be binding under international law, the treaty would need ratification from the countries responsible for around 55% of the global greenhouse gas emissions of 1990.

The U.S. being the world’s largest emitter of greenhouse gases, pulled out in 2001, leaving treaty ratification dependent on Russia, responsible for 17% of world emissions. Russia has to cut emission levels from the Soviet days, and their emissions in the past decade has been far less, so it should not pose as much of a problem to reduce such emissions.

Noting the above, the BBC commented on this adding that Kyoto was only ever a first step — now discussions on the next, more stringent, target on greenhouse gas emissions can begin.

Rich nation emissions have been rising

The UNFCCC reported (November 17, 2008) that although industrialized nations have reduced emissions between 1990 and 2006, in recent years, between 2000 and 2006, greenhouse gas emissions have generally increased by 2.3% [image: image14.png]


.

Side Note»

The above data excludes emissions/reductions from what is known as Land Use, Land Use Change, or Forestry sources (LULUCF). LULUCF uses can act as carbon sinks, absorbing and storing carbon dioxide (e.g. preserving or preventing deforestation), or can be a source of carbon emissions (e.g. deforestation, forest fires, clearing land, agricultural activities, etc).

If LULUCF emissions/reductions are factored in, the UNFCCC finds that greenhouse emissions from industrialized nations increased by 1%, less than the increase when excluding LULUCF.

However, as the UNFCCC also notes LULUCF emission reductions are not reliable or a good indicator for our purposes here: “the main drawback of LULUCF activities is their potential reversibility and non-permanence of carbon stocks as a result of human activities, (with the release of GHG into the atmosphere), disturbances (e.g. forest fires or disease), or environmental change, including climate change.”

This is despite an overall decrease of 4.7% since 1990. However, the more recent period suggests the rich country emission reductions are not sustainable. Furthermore, it looks worse considering a large part of this decrease is because of the collapse of the Soviet Union. As transition economies started to recover around 2000, emissions have started to rise.

Some nations with large reductions are also seeing limits, for example:

· UK (15.1% reduction) benefited by switching from coal to natural gas but that switch is largely in place now.

· Germany (18.2% reduction) has certainly invested in greenhouse gas emission reductions, but has been helped in large part because of reunification (East Germany, like much of eastern Europe and former Soviet states had economic problems, hence less emissions at the time).

· Other reductions have come in part from relocating manufacturing to other places such as China, which now claims at least one third of its emissions are because of production for others.

(See also this Climate Change Performance Index from German Watch and Climate Action Network Europe, which attempts to rank over 57 nations that account for 90% of the world’s total greenhouse gas emissions, including industrialized nations and emerging economies.)

Developing Countries Affected Most

It has been known for some time that developing countries will be affected the most. Reasons vary from lacking resources to cope, compared to developed nations, immense poverty, regions that many developing countries are in happen to be the ones where severe weather will hit the most, small island nations area already seeing sea level rising, and so on.

German Watch published a Global Climate Risk Index in December 2009 that attempted to list the nations that would be affected the most from climate change based on extreme weather such as hurricanes and floods.

Between 1990 and 2008 they found these were the most affected nations:

1. Bangladesh

2. Myanmar

3. Honduras

4. Vietnam

5. Nicaragua

6. Haiti

7. India

8. Dominican Republic

9. Philippines

10. China

Skepticism on Global Warming or That it can be human-induced
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For a very long time, something of contention and debate in the U.S. had been whether or not a lot of climate change has in fact been induced by human activities, while many scientists around the world, Europe especially, have been more convinced that this is the case.

In May 2002, the Bush Administration in the U.S. did admit a link between human activities and climate change. However, at the same time the administration has continued its controversial stance of maintaining that it will not participate in the international treaty to limit global warming, the Kyoto Protocol, due to economic priorities and concerns. (More about the Kyoto Protocol, U.S. and others’ actions/inactions is discussed in subsequent pages on this section.)

Throughout the 1990s, especially in the United States, but in other countries as well, those who would try and raise the importance of this issue, and suggest that we are perhaps over-consuming, or unsustainably using our resources etc, were faced with a lot of criticism and ridicule. The previous link is to an article by George Monbiot, writing in 1999. In 2004, he notes a similar issue, whereby media attempts at balance has led to “false balancing” where disproportionate time is given to more fringe scientists or those with less credibility or with additional agendas, without noting so, and thus gives the impression that there is more debate in the scientific community about whether or not climate change is an issue to be concerned about or not:

Picture a situation in which most of the media, despite the overwhelming weight of medical opinion, refused to accept that there was a connection between smoking and lung cancer. Imagine that every time new evidence emerged, they asked someone with no medical qualifications to write a piece dismissing the evidence and claiming that there was no consensus on the issue.

Imagine that the BBC, in the interests of “debate”, wheeled out one of the tiny number of scientists who says that smoking and cancer aren’t linked, or that giving up isn’t worth the trouble, every time the issue of cancer was raised.

Imagine that, as a result, next to nothing was done about the problem, to the delight of the tobacco industry and the detriment of millions of smokers. We would surely describe the newspapers and the BBC as grossly irresponsible.

Now stop imagining it, and take a look at what’s happening. The issue is not smoking, but climate change. The scientific consensus is just as robust, the misreporting just as widespread, the consequences even graver.

…

“The scientific community has reached a consensus,” the [U.K.] government’s chief scientific adviser, Professor David King, told the House of Lords last month. “I do not believe that amongst the scientists there is a discussion as to whether global warming is due to anthropogenic effects.

“It is man-made and it is essentially [caused by] fossil fuel burning, increased methane production… and so on.” Sir David chose his words carefully. There is a discussion about whether global warming is due to anthropogenic (man-made) effects. But it is not—or is only seldom—taking place among scientists. It is taking place in the media, and it seems to consist of a competition to establish the outer reaches of imbecility.

…

But these [skeptics and illogical points against climate change] are rather less dangerous than the BBC, and its insistence on “balancing” its coverage of climate change. It appears to be incapable of running an item on the subject without inviting a sceptic to comment on it.

Usually this is either someone from a corporate-funded thinktank (who is, of course, never introduced as such) or the professional anti-environmentalist Philip Stott. Professor Stott is a retired biogeographer. Like almost all the prominent sceptics he has never published a peer-reviewed paper on climate change. But he has made himself available to dismiss climatologists’ peer-reviewed work as the “lies” of ecofundamentalists.

This wouldn’t be so objectionable if the BBC made it clear that these people are not climatologists, and the overwhelming majority of qualified scientific opinion is against them. Instead, it leaves us with the impression that professional opinion is split down the middle. It’s a bit like continually bringing people on to the programme to suggest that there is no link between HIV and Aids.

What makes all this so dangerous is that it plays into the hands of corporate lobbyists. A recently leaked memo written by Frank Luntz, the US Republican and corporate strategist, warned that “The environment is probably the single issue on which Republicans in general—and President Bush in particular—are most vulnerable… Should the public come to believe that the scientific issues are settled, their views about global warming will change accordingly. Therefore, you need… to make the lack of scientific certainty a primary issue.”

— George Monbiot, Beware the fossil fools, The Guardian, April 27, 2004
Monbiot’s comments above were over 5 years ago (as of writing), and yet some of those concerns, especially about false balancing, carry on today.

Gary Schmidt is a leading climate researcher working for NASA. He is also a contributor to RealClimate.org, a blog by climate scientists that attempt to dispel misinformation by climate skeptics and provide background information often missing in mainstream media. In one of his posts, he laments at the continual diversion caused by misinformation:

Recently there has been more of a sense that the issues being discussed (in the media or online) have a bit of a groundhog day quality to them. The same nonsense, the same logical fallacies, the same confusions – all seem to be endlessly repeated. The same strawmen are being constructed and demolished as if they were part of a make-work scheme for the building industry attached to the stimulus proposal.

— Gary Schmidt, Groundhog Day, RealClimate.org, June 8, 2009
However, (and perhaps belatedly) there is growing public acceptance of human-induced climate change as reports such as the US Global Change Research Program and the UK Met Office assert things like current climate change happening now and human-induced and that they will cause many problems.

But, as well as growing acceptance, there is also louder vocal opposition, and the repeated “nonsense” and “logical fallacies” that Schmidt was concerned about seems to have had an effect upon the general public — in the US, anyway; fewer Americans believe in global warming (as the Washington Post headlined it.

Amongst scientists, however, there is less skepticism: 11% of US scientists from any field disagree with human-induced climate change, while only 1% of US climatologists disagree, according to the following:
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Climate Change: A Consensus Among Scientists?, informationisbeautiful.net, December 23, 2009 

Asking who are among the 11% of skeptical scientists amongst all science fields, almost half are engineers.

For more detailed information, the following sites can be useful:

· Scienceblogs.com provides a summary of the various claims of climate change deniers
· grist.org provides a similar list as ScienceBlogs

· RealClimate.org is an authoritative blog maintained by some of the world’s leading climate scientists. They often attempt to explain very technical issues to lay people and often try to address common myths and other claims

· Skeptical Science is another blog that looks at various claims from skeptics and addresses them.

Many Sources Of Greenhouse Gases Being Discovered

Pollution from various industries, the burning of fossil fuels, methane from farm animals, forest destruction, rotting/dead vegetation etc have led to an increased number of greenhouse gases in the atmosphere. And, as international trade in its current form continues to expand with little regard for the environment, the transportation alone, of goods is thought to considerably contribute to global warming via emissions from planes, ships and other transportation vehicles. (For more about trade and globalization in its current form and how it affects the environment, as well as other consequences, visit this web site’s section on Trade, Economy, & Related Issues.)
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Photo: full cargo ship. Credit: YP/Flickr
Even sulphur emitted from ships are thought to contribute a fair bit to climate change. In fact, sulphur based gas, originating from industry, discovered in 2000 is thought to be the most potent greenhouse gas measured to date. It is called trifluoromethyl sulphur pentafluoride (SF5CF3).

The Guardian adds that one giant container ship can emit almost the same amount of cancer and asthma-causing chemicals as 50 million cars.

Furthermore, “Confidential data from maritime industry insiders based on engine size and the quality of fuel typically used by ships and cars shows that just 15 of the world's biggest ships may now emit as much pollution as all the world’s 760m cars. Low-grade ship bunker fuel (or fuel oil) has up to 2,000 times the sulphur content of diesel fuel used in US and European automobiles.”

(Shipping is responsible for 3.5% to 4% of all climate change emissions the Guardian also notes.)

NewScientist.com reports (December 22, 2003) on a study that suggests soot particles may be worse than carbon dioxide in contributing to global warming. The soot particles also originate from industry, and during the industrial revolution, was quite common. While on the positive side there is less soot these days and perhaps easier to control if needed, alone, as one of the scientists of the study commented, “It does not change the need to slow down the growth rate of carbon dioxide and eventually stabilize the atmospheric amount.”
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Photo: Peat Bog Western Siberia. Credit: ressaure/Flickr
NewScientist.com and others have also reported (August 2005) that the world’s largest frozen peat bog is melting, and could unleash billions of tonnes of methane, a potent greenhouse gas, into the atmosphere. An area the size of France and Germany combined has been melting in the last 4 years. In addition, “Western Siberia has warmed faster than almost anywhere else on the planet, with an increase in average temperatures of some 3°C in the last 40 years.”

A scientist explained a fear that if the bogs dry out as they warm, the methane will oxidise and escape into the air as carbon dioxide. But if the bogs remain wet, as is the case in western Siberia today, then the methane will be released straight into the atmosphere. Methane is 20 times as potent a greenhouse gas as carbon dioxide.

Warming happening more quickly than predicted

While those denying climate change are reducing in number and there appears to be more effort to try and tackle the problem, climate scientists are now fearing that climate change is happening far faster and is having much larger impacts than they ever imagined.

The Arctic plays an incredibly important role in the balance of the earth’s climate. Rapid changes to it can have knock-on effects to the rest of the planet. Some have described the Arctic as the canary in the coal mine, referring to how canary birds used to be taken deep down coal mines. If they died, it implied oxygen levels were low and signaled mine workers to get out.

Satellite observations show the arctic sea ice decreasing, and projections for the rest of the century predict even more shrinkage:
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Image: The decrease of Arctic sea ice, minimum extent in 1982 and 2007, and climate projections. UNEP/GRID-Arendal, 2007

In terms of biodiversity, “the prospect of ice-free summers in the Arctic Ocean implies the loss of an entire biome”, the Global Biodiversity Outlook report notes (p. 57).

In addition, “Whole species assemblages are adapted to life on top of or under ice — from the algae that grow on the underside of multi-year ice, forming up to 25% of the Arctic Ocean’s primary production, to the invertebrates, birds, fish and marine mammals further up the food chain.” The iconic polar bear at the top of that food chain is therefore not the only species at risk even though it may get more media attention.

Note, the ice in the Arctic does thaw and refreeze each year, but it is that pattern which has changed a lot in recent years as shown by this graph:

[image: image20.png]‘‘‘‘‘‘‘‘‘





The extent of floating sea ice in the Arctic Ocean, as measured at its annual minimum in September, showed a steady decline between 1980 and 2009.Source: National Snow and Ice Data Center, graph compiled by Secretariat of the Convention on Biological Diversity (2010) Global Biodiversity Outlook 3, May 2010
It is also important to note that loss of sea ice has implications on biodiversity beyond the Arctic, as the Global Biodiversity Outlook report also summarizes:

· Bright white ice reflects sunlight.

· When it is replaced by darker water, the ocean and the air heat much faster, a feedback that accelerates ice melt and heating of surface air inland, with resultant loss of tundra.

· Less sea ice leads to changes in seawater temperature and salinity, leading to changes in primary productivity and species composition of plankton and fish, as well as large-scale changes in ocean circulation, affecting biodiversity well beyond the Arctic.

— Secretariat of the Convention on Biological Diversity (2010), Global Biodiversity Outlook 3, May, 2010, p.57
Some scientists fear changes are happening to the Arctic much faster than anticipated. The previous link mentions that despite computer climate models predicting loss of Arctic sea ice by 2050 to 2080, some scientists fear it could be as soon as 2015. The BBC notes similar concerns by scientists, with one quoted as saying the sea ice is “so thin that you would have to have an exceptional sequence of cold winters and cold summers in order for it to rebuild.”

Another BBC article reports scientists now have unambiguous evidence that the warming in the Arctic is accelerating.

The Arctic reflects much sunlight back into space helping keep earth temperate. More melting will result in less reflection and even more heat being absorbed by the earth. A chain reaction could result, such as the Greenland ice sheet melting (which will actually increase sea levels, whereas the melting of Arctic ice will not because it is sea ice), possibly increasing the melting of permafrost in Siberia, which will release huge amounts of methane (as noted above), and rapidly change climate patterns, circulation patterns and jet streams, far quicker than what most of the environment could adapt to easily.

Older members of the indigenous Inuit people describe how weather patterns have shifted and changed in recent years, while they also face challenges to their way of life in the form of increased commercial interest in the arctic region. This combination of environmental and economic factors put indigenous populations ways at a cross roads as this documentary from explore.org shows:

Arctic: Change at the Top of the World, Explore.org, September 2007 Follow link for transcript and more information

For decades, scientists and environmentalists have warned that the way we are using Earth’s resources is not sustainable. Alternative technologies have been called for repeatedly, seemingly upon deaf ears (or, cynically, upon those who don’t want to make substantial changes as it challenges their bottom line and takes away from their current profits).

In the past, some companies and industries have pushed back on environmental programs in order to increase profits or to survive in a tough business world.

It has perhaps taken about a decade or so — and a severe enough global financial crisis that has hit the heart of this way of thinking — to change this mentality (in which time, more greenhouse gases have been emitted — inefficiently). Is that too late or will it be okay?

Economists talk of the price signal that is fundamental to capitalism; the ability for prices to indicate when a resource is becoming scarcer. At such a time, capitalism and the markets will mobilize automatically to address this by looking for ways to bring down costs. As a result, resources are supposedly infinite. For example, if energy costs go up, businesses will look for a way to minimize such costs for themselves, and it is in such a time that alternatives come about and/or existing resources last longer because they are used more efficiently. “Running out of resources” should therefore be averted.

However, it has long been argued that prices don’t truly reflect the full cost of things, so either the signal is incorrect, or comes too late. The price signal also implies the poorest often pay the heaviest costs. For example, commercially over-fishing a region may mean fish from that area becomes harder to catch and more expensive, possibly allowing that ecosystem time to recover (though that is not guaranteed, either). However, while commercial entities can exploit resources elsewhere, local fishermen will go out of business and the poorer will likely go hungry (as also detailed on this site’s section on biodiversity). This then has an impact on various local social, political and economic issues.

In addition to that, other related measurements, such as GNP are therefore flawed, and even reward unproductive or inefficient behavior (e.g. “Efficiently” producing unhealthy food — and the unhealthy consumer culture to go with it — may profit the food industry and a private health sector that has to deal with it, all of which require more use of resources. More examples are discussed on this site’s section on consumption and consumerism).

Our continued inefficient pumping of greenhouse gases into the environment without factoring the enormous cost as the climate already begins to change is perhaps an example where price signals may come too late, or at a time when there is already significant impact to many people. Resources that could be available more indefinitely, become finite because of our inability or unwillingness to change.

http://www.globalissues.org/article/233/climate-change-and-global-warming-introduction
List of environmental issues
This is a list of environmental issues that are due to human activities. These articles relate to the anthropogenic effects on the natural environment.

· Anoxic waters — Anoxic event • Hypoxia • Ocean deoxygenation • Dead zone
· Climate change — Global warming • Global dimming • Fossil fuels • Sea level rise • Greenhouse gas • Ocean acidification • Shutdown of thermohaline circulation
· Conservation — Species extinction • Pollinator decline • Coral bleaching • Holocene extinction • Invasive species • Poaching • Endangered species
· Energy — Energy conservation • Renewable energy • Efficient energy use • Renewable energy commercialization
· Environmental degradation — Eutrophication • Habitat destruction • Invasive species
· Environmental health — Air quality • Asthma • Electromagnetic fields • Electromagnetic radiation and health • Indoor air quality • Lead poisoning • Sick Building Syndrome
· Genetic engineering — Genetic pollution • Genetically modified food controversies
· Intensive farming — Overgrazing • Irrigation • Monoculture • Environmental effects of meat production • Slash and burn • Pesticide drift • Plasticulture
· Land degradation — Land pollution • Desertification
Soil — Soil conservation • Soil erosion • Soil contamination • Soil salination
· Land use — Urban sprawl • Habitat fragmentation • Habitat destruction
· Nanotechnology — Nanotoxicology • Nanopollution
· Nuclear issues — Nuclear fallout • Nuclear meltdown • Nuclear power • Nuclear weapons • Nuclear and radiation accidents • Nuclear safety • High-level radioactive waste management.

· Overpopulation — Burial • Water crisis • Overpopulation in companion animals • Tragedy of the commons
· Ozone depletion — CFC
· Pollution — Light pollution • Noise pollution • Visual pollution • Nonpoint source pollution • Point source pollution
Water pollution — Acid rain • Eutrophication • Marine pollution • Ocean dumping • Oil spills • Thermal pollution • Urban runoff • Water crisis • Marine debris • Microplastics • Ocean acidification • Ship pollution • Wastewater • Fish kill • Algal bloom • Mercury in fish
Air pollution — Smog • Tropospheric ozone • Indoor air quality • Volatile organic compound • Particulate matter • Sulphur oxide
· Reservoirs — Environmental impacts of reservoirs
· Resource depletion — Exploitation of natural resources • Overdrafting
Consumerism — Consumer capitalism • Planned obsolescence • Over-consumption
Fishing — Blast fishing • Bottom trawling • Cyanide fishing • Ghost nets • Illegal, unreported and unregulated fishing • Overfishing • Shark finning • Whaling
Logging — Clearcutting • Deforestation • Illegal logging
Mining — Acid mine drainage • Mountaintop removal mining • Slurry impoundments
· Toxins — Chlorofluorocarbons • DDT • Endocrine disruptors • Dioxin • Toxic heavy metals • Herbicides • Pesticides • Toxic waste • PCB • Bioaccumulation • Biomagnification
· Waste — E-waste • Litter • Waste disposal incidents • Marine debris • Medical waste • Landfill • Leachate • Recycling • Incineration • Great Pacific Garbage Patch
http://en.wikipedia.org/wiki/List_of_environmental_issues
Environmental issue

From Wikipedia, the free encyclopedia



Water pollution is an environmental issue that affects many water bodies. This photograph shows foam on the New River as it enters the United States from Mexico.

Environmental issues are negative aspects of human activity on the biophysical environment. Environmentalism, a social and environmental movement that started in the 1960s, addresses environmental issues through advocacy, education and activism.

Types
Main article: List of environmental issues
Major current environmental issues may include climate change, pollution, environmental degradation, and resource depletion etc. . The conservation movement lobbies for protection of endangered species and protection of any ecologically valuable natural areas.

Scientific grounding
The level of understanding of Earth has increased markedly in recent times through science especially with the application of the scientific method. Environmental science is now a multi-disciplinary academic study taught and researched at many universities. This is used as a basis for addressing environmental issues.

Large amounts of data has been gathered and these are collated into reports, of which a common type is the State of the Environment publications. A recent major report was the Millennium Ecosystem Assessment, with input from 1200 scientists and released in 2005, which showed the high level of impact that humans are having on ecosystem services.

Organizations
Main article: Environmental organization
Environmental issues are addressed at a regional, nation or international level by government organisations.

The largest international agency, set up in 1972, is the United Nations Environment Programme. The International Union for Conservation of Nature brings together 83 states, 108 government agencies, 766 Non-governmental organizations and 81 international organizations and about 10,000 experts and scientists from countries around the world.[1] International non-governmental organizations include Greenpeace, Friends of the Earth and World Wide Fund for Nature. Governments enact environmental policy and enforce environmental law and this is done to differing degrees around the world.

Solutions
Sustainability is the key to preventing or reducing the effect of environmental issues. There is now clear scientific evidence that humanity is living unsustainably, and that an unprecedented collective effort is needed to return human use of natural resources to within sustainable limits.[2]

HYPERLINK "http://en.wikipedia.org/wiki/Environmental_issue" \l "cite_note-MEA-2"[3] For humans to live sustainably, the Earth's resources must be used at a rate at which they can be replenished.

Concerns for the environment has prompted the formation of Green parties, political parties that seek to address environmental issues. Initially these formed in Australia, New Zealand and Germany but are now present in many other countries.

Film and television
Main article: Environmental issues in film and television
There are an increasing number of films being produced on environmental issues, especially on climate change and global warming. Al Gore's 2006 film An Inconvenient Truth gained commercial success and a high media profile. FernGully: The Last Rainforest (1992) is an animated film about rainforest destruction.
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