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AGRICULTURE FACT SHEET
Compiled by James Profit SJ <jprofit@jesuits.ca

Some basic facts about agriculture
Since the Second World War, global agriculture has been transformed
from small-scale, low-energy input, family-based farming to large-scale,
high-energy input, corporate-based industrial farming. In most countries,
the industrialisation of agriculture was aided and guided by government
policy. The new agriculture held out the promise of feeding the hungry.
Its goal was to increase yield while decreasing the cost of production. This
was done by using economies of scale, thus increasing efficiencies and by
importing exogenous energy in the form of fertilizer, irrigation and biocides
coupled with genetic technology. Liberalised trade agreements ensured
new markets for the products. Global food trade has grown three-fold since
1961. Industrialisation was introduced to the developing world by the Green
Revolution, the result of programmes of agricultural research, extension, and
infrastructural development promoted and funded by the Rockefeller and
Ford Foundations and other major agencies.
Many farmers willingly adopted these new farming practices that eliminated
much of the drudgery from their work. Remarkable increases in agricultural
productivity stimulated export markets in many countries. In the developing
world, the money received from these export commodities helped to pay
foreign debts and fund education and health care programmes. In the
developed countries, increase in the productivity helped to keep food prices
low. Today, consumers of many developed countries spend less than 10
percent of their income on food.
The benefits of industrial agriculture have come with environmental costs
such as depletion of soil, loss of biodiversity and pollution of water ways.
It has also led to decline in rural communities and increased dependency
of farmers on off-farm corporations and increased dependency of the
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developing world on the developed world. The following is a summary of the
environmental and social costs associated with industrial agriculture.

Impacts and risks
Corporate control of agriculture
Industrialised agriculture has increased the corporate control of agriculture.
The needed chemically-based fertilizers and pesticides were readily supplied
by a growing number of agribusiness corporations. A small number of
global corporations eventually came to dominate the agricultural market.
For example, the number of important global food and beverage companies
declined from 180 in 1980 to only 60 in 2001.1 Today, 5 companies control
65 percent of the global pesticide market and 10 seed firms control 30
percent of the global seed market. Five companies control 75 percent of the
global vegetable seed market and 5 grain trading enterprises control more
than 75 percent of the cereal market.2 While farmers were being encouraged
to become more competitive, the companies that sold them the inputs and
purchased their crops became increasingly monopolistic.
These agribusiness corporations have profited greatly from the industrialised
agriculture. Even when farmers have experienced severe financial problems,
agribusiness has recorded record profits.3
Social costs of industrialised agriculture
•
•
•
•
•
•

Rural communities have experienced great change, and in some cases
have disappeared as the number of family farms decreased and the size
of the farms increased.
In the developed world surplus production is common, contributing
to declines in crop prices, associated farm income, and increases in
government subsidies for farmers.
Increased stress for farmers (including suicide) due to financial
problems and the loss of their independence.4
In the developed world, the average age of farmers is above 50 years.
Reduced biodiversity and a smaller number of economic players
increases risks in food security.
Small-scale agriculture is in crisis around the world.
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Environmental costs of industrialised agriculture
•
•
•
•
•
•
•
•

Food production is dependent on fossil fuels and synthetic fertilisers.
Significant contributor to the production of greenhouse gases.
Contamination of water by fertilizer and pesticide-laden runoff.
Soil degradation from wind and water erosion, the use of synthetic
fertilisers and pesticides, compaction by heavy machinery, depletion of
organic matter, and the salinization of irrigated soils.
Increased desertification.
Decline in genetic diversity from animal and plant breeding
programmes that emphasise traits linked solely to production, and by
the reduction in the variety of crops and animals used in farming.
Depletion of water sources due to irrigation
Deforestation to clear land for crop production and associated loss in
biodiversity.

Monocrop farming
In the developed world, agriculture has changed from primarily being smallscale, family-owned subsistence mixed farming to large-scale monocrop

Fig. 1 A high dependence on agriculture signifies a high sensitivity to changes in the environment, such as
drought and floods. This map highlights countries with high shares of agriculture (% of GDP).5
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production. Plantation agriculture has long been a part of the social and
economic fabric of many countries. Yet the Green Revolution introduced
large-scale monocrop production to many countries. With a reduced
rotation system, monoculture production tends to deplete the soil. It also
leads to reduced genetic and variety diversity. As a result, crops are more
vulnerable to disease, necessitating increased use of pesticides.
The effects of a changing environment on food production
The ecological crisis has consequences for the way we produce food in at
least three ways:
• Climate change will result in more erratic weather. Farmers are already
experiencing the effects of increased drought, flooding, hail storms, etc.
It is predicted that many of the present bread baskets of the world could
suffer from drought or be flooded by rising seas.
• Conventional agriculture is dependent on a diminishing supply of fossil
fuels.
• The deterioration of the present food production environments through
desertification and soil degradation will reduce the amount of land that
can produce food.
Biofuels
Biofuels produced from maize, sugar cane or other crops have been
promoted as an alternative source of fossil fuels. The largest producers of
biofuels are the United States and Brazil. Many farmers welcomed the new
markets and increased prices for their crops.
Small-scale production should be distinguished from large-scale production.
Small-scaled production of biofuels is usually from agricultural residues or
from cellulose and other non-food crops. Small-scale production managed
by local communities could be part of a decentralised sustainable energy
economy.
Some of the concerns about the development of large-scale biofuels are:
• Food-crops will be displaced by fuel-crops. This has the potential to
increase food shortages for the poor and to displace small farmers.
• Cropping systems for fuel threatens vulnerable land such as the rain
forests of Brazil.
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• Cultivation of sugarcane, maize, soybean and oil palm has the negative
environmental consequences associated with monocrop production.
• The production of biofuels is energy intensive, requiring fossil fuels for
the entire production process. As well, biofuel production and use does
not significantly reduce greenhouse gases.
World hunger and agriculture
A stated goal of the industrialisation of agriculture was the elimination of
hunger. While increased production has happened, hunger has not been
greatly reduced. Hunger has never been a problem of world food scarcity,
but rather is a problem of politics. Though consumers of the developed
world use a smaller percentage of their incomes on food, food is nevertheless
expensive to produce. Hybrid seed, genetically modified seed, fertilizer and
fuels needed for industrial agriculture are expensive and increasingly are
produced and controlled by fewer monopolistic companies. Farmers in poor
countries find it difficult to afford the inputs without subsidisation by foreign
aid, and consumers of the developing world cannot afford to buy the food
produced. Quite arguably, a farmer’s ability to overproduce what is actually
needed, resulting in the dumping of food on the world market, actually
disenfranchises developing world farmers who cannot hope to produce
competitively at low, subsidised, developed world prices. In the years to
come, hunger will be an even greater challenge with degraded environments.

What can be done?
The following can be encouraged and supported:

• Sustainable agriculture: This may include integrated pest and nutrient
management systems that reduce the input of pesticides and synthetic
fertilizers. Organic agriculture eliminates the use of all chemical
pesticides and synthetic fertilizers. The aim of organic agriculture is to
grow healthy food that conserves the soil and water resources. Organic
agriculture can reduce fossil energy inputs by up to 30%, conserves
soil organic matter, has similar crop yields compared to conventional
agriculture (though cash crops cannot be grown as frequently over
time), has reduced soil erosion, pest problems and pesticide use and
has increased biodiversity (aiding in the biological control of pests and
increased crop pollination by insects)6.
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• Gene banks that protect heritage varieties of crops and rare breeds.
• Organisations of small farmers promoting change in agriculture such
as La Via Campesina7.
• “Buy local food” or the “100-mile diet” campaigns.
• Alternative production models that support organic farming such as
Community Shared (Supported) Agriculture.
• Cooperative movements that support sustainable farming and
marketing of farm products.
• The training of young people in sustainable agriculture.
Endnotes
1 Documented by Hope Shand, a member of ETC (Erosion, Technology and
Concentration), a group dedicated to the conservation and sustainable advancement
of cultural and ecological diversity and human rights. The group is based in Ottawa,
Canada. Cf. Halwell, Brian, 2002. Home Grown, WorldWatch Paper 163, November,
p. 24.
2 All these statistics are cited from Halwell 2002. p. 24.
3 Canada’s National Farmers Union tracked the profit margins of 75 agribusiness
corporations for the year 2004, a year when per-farm Market Net Income for farmers
was in the negative for the second year in a row. 76% of the companies had their
best year, or nearly their best. None of the listed corporations experienced a record
or near-record loss. Cf National Farmers Union, 2005. The Farm Crisis and Profits, ,
November 30 www.nfu.ca/new/corporate_profits.pdf.
4 Vandana Shiva has discussed the suicide of farmers in India resulting, she suggests,
from the implementation of Green Revolution policies. cf. Shiva, Vandana 2000. The
Violence of the Green Revolution, Zed Books Ltd., London, and Shiva, Vandana ,
2000 Stolen Harvest, India Research Press, New Delhi.
5 Economies at risk – disasters, poverty and agricultural dependence. (2006). In
UNEP/GRID-Arendal Maps and Graphics Library http://www.grida.no/graphicslib/
detail/economies-at-risk-disasters-poverty-and-agricultural-dependence_ce41
6 Pimental, David, Paul Hepperly, James Hanson, David Douds, and Rita Seidel,
2005. “Environmental, Energetic and Economic Comparisons of Organic and
Conventional Faming Systems,” by BioScience, July 2005/Vol 55 No 7 pp. 573-582.
7 www.viacampesina.org
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BIODIVERSITY FACT SHEET

Compiled by Rowena Soriaga <rowenasoriaga@asiaforestnetwork.org>

Some basic facts about Biodiversity1
Biodiversity is the measure of the number, variety and variability of living
organisms. It includes diversity within species, between species and among
ecosystems. Human actions have lead to irreversible losses in terms of
diversity of life on Earth; these losses have been more rapid in the past 50
years than ever before in human history.
What are the current trends in biodiversity loss?
Since 2000, 6 million hectares of primary forest have been lost annually. In
the Caribbean, average hard coral cover declined from 50% to 10% in the
last three decades. 35% of mangroves have been lost in the last two decades.
The average abundance of species is declining – 40% loss between 1970 and
2000. Species present in rivers, lakes and marshlands have declined by 50%.
Declines are evident in amphibians, African mammals, birds in agricultural
lands, corals and commonly harvested fish species (Figure 1). Habitats, such
as forests and river systems are becoming fragmented, affecting their ability
to maintain biodiversity and deliver ecosystem services. The intensification
of fishing has led to a decline of large fish. In the North Atlantic, their
numbers have declined by 66% in the last 50 years.
Threats to biodiversity
Many animal and plant populations have declined in numbers, geographical
spread, or both. Species extinction is a natural part of the Earth’s history.
Human activity has increased the extinction rate by at least 100 times
compared to the natural rate.
Five major threats to biodiversity have been identified: habitat change, such
as fragmentation of forests; invasive alien species that establish and spread
outside their normal distribution; overexploitation of natural resources;
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and pollution, particularly by excessive fertilizer use leading to excessive
nutrients in soil and water (Figure 2).

Figure 1. The Living Planet Index shows the declining trends in populations of species.2

Impacts and risks
Biodiversity loss has negative effects on several aspects of human well-being,
such as food security, vulnerability to natural disasters, energy security and
access to clean water and raw materials.
Many indigenous peoples and local communities have an integral and
intimate link with the natural resources and ecosystems surrounding them.
Their knowledge base, cultural traditions and practices relating to biological
and other natural resources are a critical asset for the conservation of
biodiversity. Throughout history their role has been enormous in conserving
a range of natural environments for a variety of purposes, economic as well as
spiritual and aesthetic. Contrary to some popular images, there are very few
places in the world where wild biodiversity exists in isolation from human
communities and activities, and this has been true for millennia.
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The loss of biological diversity destabilizes ecosystems and makes them more
vulnerable to shocks and disturbances such as hurricanes and floods, which
may further reduce the ability of environments to provide for human wellbeing. These negative consequences are felt most harshly by the rural poor,
who rely most directly on the services provided by local ecosystems for their
wellbeing (Figure 3).3 For this reason, biodiversity loss poses a significant
barrier to meeting the Millennium Development Goals. Biodiversity underpins
many of our cultural and spiritual values.
To halt biodiversity loss, two main types of conservation options are being
employed, in-situ conservation and ex-situ conservation. An example of an
in-situ conservation effort is the setting-up of protected areas which currently
cover about 12% of the Earth’s land surface. Examples of ex-situ conservation
efforts, by contrast, would be planting germplasts in seedbanks, or growing

Figure 3. Global Poverty-Biodiversity Map. Areas where high poverty and high population density
coincides with high biodiversity may indicate areas in which poor people likely have no other choice
than to unsustainably extract resources, in turn threatening biodiversity. (Source: Convention on
Biological Diversity: Global Biodiversity Outlook 2 (March 2006), http://www.cbd.int/doc/gbo/gbo2/cbdgbo2-en.pdf)
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seedlings in nurseries. Such efforts allow the preservation of large populations of
plants with minimal genetic erosion.
In-situ is usually seen as the ideal conservation strategy. Protected areas are
growing in number and scale, fuelled by the commitment of various nations to
the Convention on Biological Diversity and the UN Millennium Development
Goals. However, these indicators are fairly crude and need to be complemented
by further information on the level of protection afforded to biodiversity and
the effectiveness of management. The role of protected areas in reducing the rate
of loss of biodiversity is not yet fully understood because systematic data are
lacking. Some conservationists believe both options are needed to ensure proper
preservation. Others reckon that ex-situ conservation can provide a backup
solution to in-situ conservation projects.
Conservation and preservation are controversial terms in developing
countries because their implementation usually implies exclusion of the local
populace from an area considered as a ‘biodiversity hotspot’. In worst cases
violent displacement out of their ancestral lands is implemented in the name
of biodiversity conservation. This is partly why implementation of in-situ
conservation is viewed as less feasible than ex-situ efforts. On the other hand,
ex-situ conservation efforts initiate another set of issues, e.g., promoting ‘green
revolution’ and developing genetically modified organisms (GMOs) to improve
agricultural efficiency and address food insecurity in hunger stricken countries,
but bringing about questions regarding impacts on the survival of indigenous and
endemic species.
The signing parties to the Convention on Biological Diversity have agreed
that developing countries require particular support to enable them to carry
out measures required to conserve biodiversity and reach the 2010 target, in
particular least developed countries, small island developing states, and countries
with economies in transition. It is estimated from the available data that the total
funds set aside as aid to developing countries for biodiversity had declined since
1998 from about US$ 1 billion per year, to about US$ 750 million.4

What we can do about biodiversity loss
• Identify local conservation areas with the communities we accompany
and serve, and promote the recognition of these areas in protected area
management plans and national biodiversity action plans.
• Encourage governments to collaboratively plan and manage protected areas
with the local population.
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• Integrate biodiversity considerations into poverty reduction strategies in
order to ensure their sustainability.
• Improve agricultural productivity with due regard not only to the needs
of urban populations but to the changing needs and capacities of rural
communities, especially indigenous cultures.
• Acquire an understanding of equity and cultural issues surrounding bioprospecting, wildlife trade and indigenous intellectual property rights.
• Implement a mixture of planning, regulations and incentive measures to
alleviate the pressure of expansion of the food and agriculture sector on
biodiversity.
• Promote planting of indigenous species, use of organic fertilizers and
raise awareness on invasive species.
• Moderate the demand for meat by the more affluent sectors of society
and halt over-fishing and other destructive fishing practices.
• Integrate proactive measures to protect biodiversity with the trade and
economic agenda. Trade liberalization will accelerate biodiversity loss if
not well-planned.
• Develop tools for the valuation of biodiversity, with due recognition of
indigenous intellectual property rights.
• Global society is now realizing that biodiversity is a positive human
value. Sectors of society and communities are entering into strategic
engagements, reaching global political forums. Younger generations
particularly are now making biological diversity as an area of
responsibility, communication and accountability.
Endnotes
1 Convention on Biological Diversity: Global Biodiversity Outlook 2 (March 2006)
http://www.cbd.int/gbo2/main-messages.shtml
2 World Wide Fund for Nature, UNEP World Conservation Monitoring Centre,
Global Footprint Network (2004). Living Planet Report. Edited by J. Loh and M.
Wackernagel, Gland, Switzerland.
3 http://www.grida.no/graphicslib/detail/global-poverty-biodiversity-map_83ad

4 http://www.greenfacts.org/en/global-biodiversity-outlook/l-2/8-goalsconvention.
htm#3
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CLIMATE CHANGE FACT SHEET

Compiled by Prof. Stefan Rahmstorf, Potsdam Institute for Climate Impact
Research (www.pik-potsdam.de/~stefan)

Some basic facts about global warming
Important core findings of climate research have been so well confirmed
in recent decades that they are now generally accepted as fact by climate
researchers. These core findings include the following:
1. The atmospheric CO2 concentration has risen strongly since about
1850, from 280 ppm (a value typical for warm periods during at least
the past 700,000 years) to 380 ppm.
2. This rise is entirely caused by humans and is primarily due to
the burning of fossil fuels, with a smaller contribution due to
deforestation.
3. CO2 is a gas that affects climate by changing the earth’s radiation
budget: an increase in its concentration leads to a rise in near-surface
temperature. If the concentration doubles, the resulting global mean
warming will likely be between 2 and 40C (the most probable value
is ~30C).
4. Since 1900, global climate warmed by ~0.80C. Temperatures in the
past ten years have been the highest since measured records started
in the 19th century and for many centuries before that (Fig. 1).
5. Most of this warming is due to the rising concentration of CO2 and
other anthropogenic gases.
These findings are based on decades of research and thousands of studies.
The extraordinary consensus reached is seen in the statements of many
international and national professional bodies which have extensively and
critically assessed the scientific evidence. In addition to the well-known
reports of the IPCC, there are public statements of the National Scientific
Academies of all G8 countries, the American Geophysical Union (AGU), the
World Meteorological Organisation (WMO), the scientific Advisory Council
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on Global Change (WBGU) of the German government, and many others.
These organisations have again and again come to the same key conclusions.
From points 1. – 3. follows that a further increase in CO2 concentration
must lead to a further rise in global mean temperature (Fig. 2). For a range of
plausible assumptions about future emissions, this rise will be in the range of
1.4-5.80C (from 1990 to 2100).
For comparison: the last major global warming was the end of the last great
Ice Age (about 15,000 years ago); it involved a global warming of ~50C over
a time span of 5,000 years. Unchecked anthropogenic warming could reach a
similar magnitude over a fraction of this time – and, of course, starting from
an already warm climate.

Impacts and risks
Whether this warming is considered a “dangerous” climate change can, of
course, not be determined by scientists alone, as it depends on a societal

Fig. 1. Temperature in the Northern Hemisphere during the past millennium. Shown is the classic
reconstruction of Mann et al. 99 (with its uncertainty band in grey) as well as two new reconstructions
including sediment data (green) and using glacier extensions (red). Black is the land and ocean
observations up to 2005 (NASA GISS). Curves are smoothed over two decades and show deviations
relative to 1951-1980.
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Fig. 2. IPCC projections for global mean temperature in the 21st Century. The grey band shows
the full range of scenarios; red and yellow are two examples (B1 and A2). For comparison,
temperatures for the past centuries are shown as in Fig. 1. The EU 2º-target is also shown.

value judgment about what is dangerous. However, science can help to clarify
what are the risks that arise from such unprecedented warming. Amongst the
most important risks are the following:
• Sea level rise and loss of ice sheets. In the 20th Century global sea level
increased by 15 - 20 cm. Currently sea level is rising at 3 cm/decade,
faster than projected in the scenarios of the IPCC Third Assessment
Report. Future rise by 2100 will likely be less than one meter, but even if
warming is stopped at 30C, sea level will probably keep rising by several
meters in subsequent centuries in a delayed response (Fig. 3). Coastal
cities and low-lying islands are at risk. What is now a once-in-a-century
extreme flood in New York City (with major damage, including flooded
subway stations) would statistically occur about every 3 years if sea level
were just 1 meter higher.
• Loss of ecosystems and species. Global temperatures would reach a high
never seen for millions of years, and the rise would be much too fast for
many species to adapt. A large fraction of species - some studies suggest
up to one third of species – could be doomed for extinction already
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by the year 2050. Life in the oceans is not only threatened by climate
change but by the equally serious problem of the ongoing global ocean
acidification, which is a direct chemical result of our CO2 emissions.
• Risk of extreme events. In a warmer climate, the risk of extreme
flooding events will increase as warmer air can hold more water (7%
more for each 0C of warming). Droughts and forest fires are likely to
increase in some regions, as is currently occurring in the Mediterranean
region or in southern Africa. Hurricanes are expected to become
more destructive. An increase in energy, not frequency, of hurricanes
is suggested in response to rising sea surface temperatures by both
models and data (Fig. 4). A number of recent studies has shown that
the observed rise of sea surface temperatures in the relevant areas of the
tropics is primarily due to global warming, not to a natural cycle.
• Risk to water and food supplies. While the total global agricultural
production may not decline in a warmer climate, many poorer and
warmer countries can expect reductions in yields due to water shortages
and weather extremes. The water supply of major cities like Lima is
threatened when mountain glaciers disappear. These are only examples –

Fig. 3. Mean global temperature and sea level (relative to today’s) at different times in Earth’s history,
with the projection for the year 2100 (1m above today’s sea level). For the long term a much higher
sea-level rise probably must be expected than that predicted for 2100. Source: after Archer, 2006.
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the exact consequences of such a major change in climate are difficult to
predict, and surprises are likely.

How to avoid dangerous climate change
In the United Nations Framework Convention on Climate Change
(UNFCCC) of 1992, almost all nations of the world have committed
themselves to preventing a “dangerous interference” with the climate system.
To avoid the most dangerous consequences of climate change, the European
Union has decided to halt global warming below 20C above pre-industrial
temperatures (EU limit, see Fig. 2). To reach this goal, the carbon dioxide
concentration in the atmosphere needs to be stabilised below 450 ppm
(possibly after some limited temporary overshooting of this value).
To achieve this, the global CO2 emissions need to be roughly halved by 2050,
compared to the level of 1990. Carbon cycle feedbacks make this number
uncertain, and the real value is likely between 40% and 70%.
According to latest economic modeling results (see special issue of the
Energy Journal, 2006, edited by O. Edenhofer et al., as well as the Stern

Fig. 4. Temporal development of the energy of tropical storms (Power Dissipation Index – PDI, red)
and the average sea-surface temperature in the tropical Atlantic from August to October (blue). For
comparison the evolution of the globally averaged near-surface air temperature is shown (dashed grey
line). Source: after Emanuel, 2005
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Review published in November 2006), this can be achieved with minimal
costs (less than 1% lower GDP by 2100) by induced technological
innovation, including increased energy efficiency and renewable energy
technologies (wind, biomass, solar). Detailed scenarios for the required
energy transition have been worked out e.g. by the Advisory Council on
Global Change of the German government (www.wbgu.de).

Endnotes
Figs. 3 and 4 are reproduced from the 2006 report The Future Oceans - Warming Up,
Rising High, Turning Sour of the WBGU.
For more information, see the author’s web page at www.ozean-klima.de and the
climate change weblog www.realclimate.org/
(Last update: November 2006)
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DESERTIFICATION FACT SHEET
Compiled by Leo D’Souza SJ (labens@sancharnet.in)

Some basic facts about desertification
Deserts are of two types:
Naturally occurring and man made
1.1 Naturally occurring deserts like the Sahara desert were formed by
natural processes interacting over thousands of years. The ecosystem of
such paleodeserts is balanced and stable and the fauna and flora inhabiting
these deserts have over the years adapted themselves well to live in this
hostile environment. Some human communities have also learnt to live in
and with these deserts. The oases found in such deserts have enabled cities
and colonies to flourish around them. Following the discovery of oil in
some deserts, such in the Arabian Desert, people have been encouraged to
establish well-developed cities with modern amenities there. These deserts
are contained by sea or mountain boundaries which prevent their spreading.
Many deserts which do not have such limiting boundaries are reported to
spread rapidly and engulf fertile land and human habitations. The Sahara, for
example, is said to extend southwards at the rate of 5 to 10 kilometres each
year; the Thar Desert as well is reported to engulf several human habitations.
1.2 Man-made deserts are large or small land masses which were once known
to be fertile and arable but which have degraded since their ecosystem has
been subjected to the stress of various human activities beyond its tolerance
limit. The Indus valley was once a very fertile region which invited invaders
from the North who came into the country through the Himalayan passes.
These hordes looted and burnt in their wake, leaving behind a scorched land
which gradually turned into the present-day desert. The process of such
extreme degradation is known as desertification. The term ‘desertification’
was not coined until around the mid-twentieth century though one of the
first incidents of desertification was encountered in the 1930’s, when parts of
the Great Plains in the United States turned into the “Dust Bowl” as a result
of drought and poor practices in farming.
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1.3 Desertification affects about 74% of the land in North America. This
phenomenon is widespread in many areas of the People’s Republic of China,
while in Africa, more than 2.4 million acres of land are said to be affected by
desertification. Ghana and Nigeria currently experience desertification; in
the latter, desertification destroys about 1,355 square miles of fertile land per
year. The Central Asian countries like Afghanistan, Kazakhstan, Kyrgyzstan
and Turkmenistan are also affected. More than 80% of Afghanistan’s land is
subject to soil erosion and desertification and in Kazakhstan, nearly half of
the cropland has been abandoned since 1980. In Iran, sand storms are said to
have buried 124 villages in Sistan Province in 2002, a region which has been
largely abandoned since. In Latin America, Mexico and Brazil are affected by
desertification. Even many parts of the once fertile west coast of India are on
the verge of turning into deserts.
Causes of desertification
In 1988 Ridley Nelson pointed out that the ‘why’ and the ‘how’ of
desertification are not clearly defined. There is no consensus among
researchers as to the specific causes, extent, or degree of desertification.
Nevertheless, some reasons have been given for the phenomenon.

Fig. 1 Areas at risk of desertification (Source: www.countrywatch.com/facts/facts
defaultaspx?type=image&img=DAG)
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Overpopulation, combined with limited arable land, leads to the overuse of
available land. Repeatedly growing the same crop year after year without
giving rest to the land to allow it to recover results in soil degradation.
Intensive agriculture practices developed in recent years to meet the growing
demand for food result in heavy use of manures, fertilizers and pesticides,
the remnants of which pollute the soil making it toxic and unfit for
cultivation.
Deforestation: Forests have been cut to meet the basic needs of a fast growing
population for housing and furniture and to provide fuel for cooking and
green manure for the fields. Open ovens used for cooking consumes a lot
of firewood and most of the energy produced is dissipated. It is said that in
a few years, people in developing countries may have food to cook but no
firewood to cook it! Green manure has been traditionally used to manure the
fields before they are ploughed. Green manure is obtained by lopping treebranches. With repeated lopping, the trees have been first reduced to shrubs
and finally to stumps.
Unfortunately there has been no effort to replant the trees as the material is
collected from public government-owned lands.
Overgrazing: In many countries, and especially in India, there are no
designated grazing lands. Cattle are driven into the forests to find fodder
for themselves. Overgrazing removes the grass cover of the soil. The cattle
also break down dry soil turning it into dust. Wet soil is made hard by the
pressure of hoofs preventing the sprouting of seeds. The soil is then degraded
and desertified. It is said that the Saheli desert is mostly the product of
overgrazing.
Slash and burn cultivation is a normal practice of nomadic people who move
to a new place every year and burn new forest patches to grow the crops they
need. Tribal Tamilnadus in South India are known to practice slash-andburn methods to produce their crops, resulting in near desertification of
several tracts of fertile land.
Growing of cash crops after cutting down forests: Forest land is not suitable
for growing cash crops and after a few years it turns into non-arable land.
The problem with this strategy is that more and more land gets used for cash
crops, so that forests are destroyed to make way for more cultivation. Studies
have shown that, in some cases, trade liberalization, economic reforms, and
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export-oriented production in dry lands can promote desertification by
exerting undue pressure on the land to produce more in order to meet the
export demands.

Consequences of desertification
With loss of forests there is a loss of biodiversity and gene pool reserves.
Reforestation done with alien species does not help since the requirements
for special plants such as the undergrowth and epiphytes will have lost their
‘partners’ in the ecosystem. Without vegetation cover, the top soil is washed
away by rain and blown away by winds. The soil washed away by rain usually
ends up silting streams and rivers and causing floods. Loss of arable land
results in depletion of food reserves. As a consequence, the very livelihood
of forest tribals is threatened, especially of those who traditionally have lived
from the produce of the forest.
Other consequences:
• Loss of trees affecting the undergrowth, especially the shade-loving herbs
and epiphytes.
• Loss of soil fauna. Earthworms which help to turn the soil are especially
affected.
• Loss of wildlife due to unavailability of enough or proper food in their
regular living space and the resulting intrusion of wild animals into
human settlements searching for food.
• Shortage of water due to reduction of catchment areas and drying-up of
exposed soil.
• Desertification-induced conditions that intensify wildfires and stirring
winds.
• Migration of large numbers of people from the affected areas to cities
seeking work and food.
• Increasing difficulty for Ayurveda (Indian medicine system)
practitioners, who for ages collected their medicinal herbs from the
forests, to get the herbs they need.
• Dust from deserts and dry lands blown into cities around the world.
(Dust from Africa reaches Europe through the Passat wind, and even
reaches US cities. When dust particles which are less than 2.5 millionths
of a meter in size are inhaled, they cause health problems and have been
shown to boost death rates).
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What can we do about desertification?
Global efforts
1. The ecological crisis is a moral problem as Pope John Paul II has
rightly pointed out. It is principally based on selfishness and greed
leading to consumerism. Unless there is a real willingness to share the
goods of this world justly, there is little that can be done to remove the
root causes of environmental degradation. Desertification being also
a result of such selfishness, there is an urgent need to create awareness
about it. Unfortunately desertification usually is brought to public
attention when the process is well underway. It was not possible to
combat desertification in the 20th century. Today it is possible to do
so provided men and women of good will unite and fight against the
encroaching deserts as well as the causes of desertification.
2. The Pulpit, classrooms and social centres should be used to raise
awareness about the ecological crisis and desertification.
3. At International and national levels, efforts are made to contain
desertification. In the last 25 years, global monitoring by satellites
has improved our understanding of desertification. Landsat images
of the same area, taken several years apart but during the same point
in the growing season, indicate changes in the susceptibility of land
to desertification. Studies using Landsat data help demonstrate
the impact of people and animals on the Earth. However, other
types of remote-sensing systems, land-monitoring networks, and
global databases of field observations are needed to completely
understand the desertification process and the problems linked to this
phenomenon.
4. Efforts have been made to check the spread of natural deserts as well as
man-made deserts. For example, sand fences are used throughout the
Middle East and the US, in the same way snow fences are used in the
Alps. The placement of straw grids, each up to a square meter in area,
has also been found to decrease the surface wind velocity. Shrubs and
trees planted within the grids are protected by the straw until they take
root.
5. Oases and farmlands in windy regions have to be protected by planting
tree fences or grass belts. On a much larger scale, a “Green Wall of
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China”, which will eventually stretch more than 5,700 kilometres in
length (nearly as long as the Great Wall of China), is being planted in
north-eastern China to protect “sandy lands” – deserts believed to have
been created by human activity.
6. Efforts are made to produce through tissue-culture large numbers of
trees which are suited for a desert ecosystem. These trees help stabilize
the deserts. Such work is being done by the Universities of Jaipur and
Johdpur in Rajasthan, India.
Local efforts
Whereas most of what was said above concerned efforts to deal with global
issues — i.e. where individuals or small local groups cannot do anything
much — there are areas where individuals and small communities can make
a substantial contribution. Some of these are:
• Water harvesting by collecting rainwater. Artificial grooves can be dug in
the ground to retain rainfall.
• Contour building and bunds to slow down the fast flow of water which
otherwise would carry away the surface soil.
• More efficient use of existing water resources and control of salinity are
other effective tools for improving arid lands.
• Water-saving methods such as drip irrigation allow for the efficient use
of water for irrigation of fields and gardens .
• Rational use of resources for domestic purposes – water for cooking,
cleaning, bathing, flushing of toilets; solar ovens instead of firewood for
cooking.
• Support for the research of natural pesticides; promotion of sustainable
agriculture, limitation of overgrazing, reduction of cash crop cultivation
on forest land.
• Promotion of reforestation programmes done with native instead of nonnative trees.
• Planting of leguminous plants which can fix nitrogen and restore fertility
of the soil.
• Proper crop rotation to protect fragile soil, following studies of how
sand-fixing plants can be adapted to local environments.
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• Planting of windbreaks made from trees and bushes so as to reduce soil
erosion.
• Awareness campaigns targeting children and young adults concerning
the sacredness of the earth, the forests and water.
Sources
Geist, Helmut (2005): The Causes and Progression of Desertification, Abingdon:
Ashgate
Lucke, Bernhard (2007): Demise of the Decapolis. Past and Present Desertification
in the Context of Soil Development, Land Use, and Climate. Online: http://nbnresolving.de/urn:nbn:de:kobv:co1-opus-3431
Millennium Ecosystem Assessment (2005): Desertification Synthesis Report
Reynolds, James F., and D. Mark Stafford Smith (ed.) (2002): Global Desertification
– Do Humans Cause Deserts? Dahlem Workshop Report 88, Berlin: Dahlem
University Press.
Lester R. Brown, “The Earth Is Shrinking: Advancing Deserts and Rising Seas
Squeezing Civilization”, Earth Policy Institute, November 15, 2006.
Desertification Blog - Active blog authored by Prof. Dr. Willem Van Cotthem about
desertification and techniques to combat it.
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FLOODS FACT SHEET

Compiled by Pedro Walpole SJ <pedrowalpole@essc.org.ph>

Some basic facts about flooding
Rainfall, topography, soil and global change

Photo credit: Pedro Walpole SJ

Precipitation or rainfall is the single most important input and driving
force to a watershed system where the shape and features of the watershed
determine the area where water is gathered, the route water takes and the
speed or rate at which it flows. Rainfall also determines how much water
will flow in a stream or river. Rainfall distribution, frequency and intensity
determine the continual flushing out of the underground water to streams
and rivers.
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Destructive floods occur
less frequently within small
watersheds with forest cover
than in small watersheds
without forest
Infiltration

Subsurface flow
Figure 1. Small watershed with forest

Floods are due to intense short-term (hours) or long-term (days) rainfall.
During prolonged downpour, the soil soaks up rain water increasingly
saturating the soil and rock strata. If the amount of rainfall is way beyond
the average, flooding can be expected. Under small storm events, watersheds
do not flood while delivering water via the water table and streams to the
main river. However, more catastrophic flooding will occur when during an
extreme area storm of 10 days of continuous rains in a large area.
During intense rainfall, most damaging are the ‘peak flows’ – the velocity or
strength of the water flow at peak flow rates. This is often identified as a ‘flash
flood’ event that devastates an area within hours. Under similar conditions,
Surface flow quickly
accumulates in a central
collection point and peak
flow increases

Cogonal or
grassland
Soil erosion

Reduced infiltration

Figure 2. Small watershed without forest
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Stream
peakflow

associated debris is also carried downstream and acts as battering rams
that can permanently bury or submerge areas it overflows. The expression
‘flooding’ has been used generally for events that are more widespread
(covering hundreds to thousands of hectares) where water expands, fills and
inundates an area for a time. Upon receding, floods leave much sediment and
debris behind.
Moisture-Related Phenomena
Intense precipitation events
Wet days
•
•
•

Increase in number of days at high latitudes in winter and over northwest China
Increase of the Inter-Tropical Convergence Zone
Decrease in South Asia and the Mediterranean Sea
Tropical Cyclone (typhoons and hurricanes)

Increase in peak wind intensities
Over most tropical cyclone areas
Increase in mean and peak precipitation intensities
Over most tropical cyclone areas, South, East and southeast Asia
Changes in frequency of occurrence
Decrease in number of weak storms, increase in number of strong storms
Extratropical Cyclones
Changes in frequency and position
•
•

Decrease in the number of extratropical cyclones
Slight poleward shift of storm track and assoociated precipitation,
particularly in winter

Change in storm intensity and winds
•
•

Increased number particularly in winter over the North Atlantic, central
Europe and Southern Island of New Zealand.
More likely than not increase windiness in northern Europe and
reduced windiness in mediterranean Europe

Increased wave height
Increase occurrence of high waves in most mid-latitude areas particulary the
North Sea
Figure 3. A summary of projected regional climate changes related to precipitation or rainfall occurrence,
intensity and frequency (Adapted from source : IPCC Fourth Assessment Report (AR4), 2007)
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Apart from the peak flow damage, the height of the water and duration that
water stays in an area before receding changes the land surface, increasing
the instability of an area and its potential for disaster. Dramatic increases
in peakflows have been noted after urbanisation or unchecked area
development, esp. road construction and repeated burning of vegetation.
Flooding events and climate change
The El Niño or, more correctly, ENSO (El Niño and the Southern
Oscillation) is a set of interacting parts of a single global system of coupled
ocean-atmosphere climate fluctuations that come about as a consequence of
oceanic and atmospheric circulation. ENSO is the most prominent known
source of inter-annual variability in weather and climate around the world
(~3 to 8 years), though not all areas are affected. ENSO has signatures in the
Pacific, Atlantic and Indian Oceans.
El Niño causes weather patterns involving increased rain in specific places
but not in others. This is one of many causes for drought. Along with global
warming, ENSO is affecting the climate bringing with it many related
phenomena and extreme changes in weather patterns. ENSO and global
warming combined with poor land use and water use are aggravating the
negative impacts of climate change.
Forests and flood debate
Forests are generally perceived as a “sponge” or better referred to as the
“infiltration of water into the soil and on to the water table”. The sponge
phenomenon does work in small watersheds with forests up to a point
and the capacity of forests to serve as a sponge is helpful in watershed
management.
75%

World population living in areas affected by earthquakes,
tropical cyclones, floods or drought

82%

World population affected by floods as communities have
been established in flood prone or exposed areas - along
rivers systems, on deltas and in coastal areas

196M

World population exposed on average every year to
catastrophic floods

170,000

Deaths associated with floods, 1980-2000
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Mortality risk is expressed within a decile range with 10 being the most exposed (Decile 10= est.
300 people/sq. km and decile 9 is around 150 people/sq. km). (Source: Mark Pelling, Visions of
Risk, UNDP / ISDR, 2004)
Figure 4. Global distribution of flood mortality risk

In small-scale events, undisturbed forests play a role in reducing surface
runoff (water flowing over land) as a result of good infiltration capacities.
However, as soil becomes increasingly saturated from previous storm
events or prolonged rainfall, the effect of land cover or forest cover becomes
insignificant.

Impacts and risks
Eighty two percent of the world’s population live in areas where flooding risk
is high, usually in areas with a history of flooding such as great river systems,
deltas and coasts. These landscapes and the people, whether in urban or rural
contexts, are impacted by flooding in many ways. Many cities and towns have
been established in high risk areas because the land is fertile and is conducive
to agriculture. Economic and political power is consolidated in urban areas
where there is access to major waterways to transport and distribute market
goods and services to areas inland. With development comes the migration
of settlers and expansion of the city or town to the surrounding watersheds.
In Asia, less than half of the population is urban yet 6 of the 10 largest cities
of the world are located in this region. Asia’s urban population growth rate
(2.7%) is the highest in the world. With urban expansion comes the hastened
transformation and degradation of natural environments that may create
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new hazard patterns. The inability of local governments’ land-use planning
and basic services delivery to cope with rapid population growth means
migrants frequently locate in hazard prone locations, in waterways, unstable
slopes or dense inner city slums.
The construction of new roads is a major factor in landscape transformation
and migration of entire communities to previously uninhabited areas. In this
context, heavy and prolonged rains can provoke local floods and landslides,
the displacement of communities, and work stoppage. Poor communities
suffer the greatest and recover the least from disasters because the risk is
tied to a hazardous living environment without any tenurial security and
limited access to emergency services, water and sanitation and livelihood
opportunities.
In rural areas, where 70% of the world’s poor live, the lack of opportunities
for tenure and sustainable livelihoods configure the increased risk to hazards
such as floods and drought. Especially in the rural uplands, migrant practices
have cleared much of the remaining forests through intensive cultivation of
mono-species of softwoods, high value crops, mining and grazing with little
inputs to land conservation.
Social marginalisation further divests landless migrants and increasingly
indigenous communities of access to technical knowledge to sustainably
Building competencies in community-based
disaster management includes:
Developing local self-reliance in disaster preparedness by increasing community
awareness of disaster risks in the area through education and training, and
developing early warning systems and evacuation strategies
Capacitating local governments to shift from post-facto to predisaster responses
in identified vulnerable areas – pre-disaster mitigation and prevention,
disaster reponse and management, as well as post-disaster rehabilitation and
reconstruction
Multi-hazard identification and disaster risk assessment
Area zoning and land allocation especially in resettlement and housing
development projects
Establishing sustainable livelihoods or expanding livelihood options for the
resettled or affected population
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manage the land. Thus, rural agricultural populations are usually unprepared
for the risks and impacts of 10 to 50 year events, increasingly including those
related to climate change.

What can be done
National governments committed to the millennium development goals
increasingly recognise that human development objectives are twined with
disaster mitigation establishing community disaster resilience. In flood prone
areas, shifting people may not be always practical in the short term because it
uproots entire social networks and livelihoods. Therefore, policies addressing
disaster resilience should not create another layer of policy but rather move
toward implementing policies in place.
Long term pre-disaster responses such as building community disaster
resilience and proper land zoning are often given limited attention in
development projects. Capital intensive responses such as infrastructural or
engineering solutions that should be the last recourse are usually the first
in the agenda in most development assistance packages because they are
short-term and easily measurable in impact and result. However, achieving a
balance between the short term and long term remain a strong challenge to
national governments and development assistance organisations.

Sources
The International Disaster Database, University of Louvain. www.emdat.be
Christensen, J.H et al. 2007. Regional Climate Projections in Climate Change
2007: The Physical Science Basis. Contribution of Working Group 1 to the Fourth
Assessment Report of the Interngovernmental Panel on Climate Change [Solomon,
S.D. et al (eds)]. Cambridge: Cambridge University Press.
Pelling, Mark. 2004. Visions of Risk: A Review of International Indicators of Disaster
Risk and its Management. United Nations Development Programme
Walpole SJ, Peter. 2007. Rainfall, Landslides, Debris Flows and Flooding:
Understanding the Real Causes the Put Lives at Risk. Quezon City (in press)
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FOREST FACT SHEET

Compiled by Rowena Soriaga <rowenasoriaga@asiaforestnetwork.org>

Some basic facts about forests
1. What is a forest?
A forest is not just a block of trees. Traditionally, a forest is a result of natural
processes forming a community of species, providing a significant canopy
and covering a major area. Today, technically FAO considers an area as
‘forested’ when it has trees higher than 5 meters, with tree crowns covering
more than 10% of the ground (canopy), which cover an area of at least 0.5
hectares. Using these criteria, forested areas include both natural forests
(composed of indigenous tree species) and planted forests (stands that are
established artificially such as rubber plantations). Other environmental
institutions follow different sets of criteria.
Forests can be categorized as boreal, temperate, savannah and wet tropical;
they can be lowland to alpine; mangrove, swamp or flood forest. They
could be primary or secondary, based on age and level of disturbance.
They could be classified as protection, production or conservation, based
on how government is managing them for the benefit of society. There is
the emerging recognition of cultural forests (ancestral domains), given the
growing acknowledgment for how indigenous cultures have interacted with
natural ecosystems over time and enhanced biodiversity, and have legitimate
rights to formally manage natural resources.
Other related terms include agro-forests and forest plantations. Agro-forests
are lands with trees intercropped possibly with shrubs, herbs or seasonal
food crops. This management system is typical of many upland communities
for livelihood purposes. Plantations are generally monocultures managed
for commercial harvesting of wood, fruits and resins. Some environmental
institutions do not consider plantations as forests.
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Figure 1. Forests as percentage of land area by country. (FAO 2007)

2. How fast are we losing the world’s forests?
The world has just under 4 billion hectares of forest, covering about 30%
of earth’s land area. Countries where forests cover 50%-100% of the land
area include Brazil, Colombia, Bolivia, Peru, Japan, south Korea, Sweden,
Slovenia, Tanzania, Sudan, Zambia, DR Congo and several others in central
Africa (Figure 1).
Around 6 million hectares of natural forest are lost or modified each year,
roughly the size of Ireland. Nine of the ten countries that hold more than
80% of the world’s primary forest area lost at least 1% of this area from 20002005. The greatest losses over this five-year period were in Indonesia (13%),
Mexico (6%), Papua New Guinea (5%) and Brazil (4%).1
Almost half of Earth’s original forest cover is gone, much of it destroyed
within the past three decades.2 Of all the regions, the greatest loss was in
Asia. More than 70% of Asia’s original forest has been wiped out, and much
of this during the past century.3 While progress is being made in countries
with temperate climates and with developed economies, tropical forest
ecosystems in Asia, Africa, central and south America are still declining.
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3. Why are we losing our forests?
Major threats that have been identified are: industrial logging, clearing
forests to give way to commercial planting of agricultural crops, and largescale infrastructure projects that open once-inaccessible forests to intensive
human activities.
Other activities that endanger forest ecosystems albeit on a smaller scale
include: forest managers who suppress natural fires which help shape
many frontier ecosystems, far-off factories that emit wind-borne pollutants
harmful to trees, and exotic species introduced that can outcompete native
plants and animals for scarce resources.
One emerging threat is the impact of global warming on forest ecosystems.
Native species that cannot adapt or migrate to new habitats quickly enough
die out rapidly as climate changes and new diseases, pest infestations, and
natural disturbances increase as a result.
4. Who owns the world’s forests?
Over 80% of the world’s forests are publicly owned (Figure 2), which means
that governments have control over who can use what resources in forest
areas, for what purpose, for how long and under what conditions. During
the 1960s to 80s, governments tended to view forests as natural resources
that could trigger economic growth in the short-term, not as a foundation
for long-term rural livelihoods and an essential component for ecological
services. Large tracts of forests were leased out to timber concessionaires
during this period and cleared.
The rapid and continuous trend in deforestation as well as the increasing
social conflicts over resources in forest areas are prompting societies to seek
other management modalities besides centralized control. As a result, several
long-term trends are becoming apparent. In many countries, forest lands are
being transferred from national control to local management (devolution).
In Eastern Europe, there is a trend from public to private ownership
(privatization). Awareness of the importance of having secure tenure over
forest resources is increasing.
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Figure 2. Ownership over forests by sub-region. (FAO 2007)

A number of countries have shifted institutional responsibility over forest
resources from agriculture ministries to environment ministries, reflecting a
shift in emphasis from the economic functions of forests towards ecological
functions.

Impacts and risks
The health of planet’s remaining forests and the wellbeing of some of the
world’s poorest people are closely linked. Some 350 million of the world’s
poorest people depend almost entirely for their subsistence and survival needs
on forests. A further one billion poor people – 20% of the world’s population
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- depend on remnant woodlands, on homestead tree gardens, and on
agroforests for their essential food, fodder and energy needs. To these ends,
they have a strong incentive to see these ecosystems are managed well.
And yet, the management approach in a number of nations, especially in the
1980s, was to move people out of the forests to achieve national conservation
or production objectives in a certain area. This however created many issues
especially in terms of human and cultural security.
Massive tree planting and reforestation programs, often funded through
loans, failed to bring back tree cover on degraded lands especially in
Asia. Lessons from these programs show that one reason for the failure is
that the design and implementation of these programs did not take into
consideration the culture and basic needs of people reliant on these lands.
Without the sense of ownership for the seedlings planted, there is little
propensity to look after their growth.4
Forests should be providing for people and basic needs, but this has not been
taken into consideration in modern history. The awareness that rural people
can sustainably manage resources is only now coming to the fore.5

What can we do
Sustainable and equitable management needs to be the goal of global society
for forests because it is crucial to human and global survival. Many efforts are
needed for society to change legal and policy frameworks as well as attitudes
and capacities to make this transition happen, including:
• Shifting forest institutions and management strategies from being
sectorally defined, to that of taking from human development,
biodiversity and ecological balance;
• Monitoring land conversion and providing local people with a process
for free and prior informed consent to any development being planned
in their area;
• Shifting attitude towards forest-dependent people – from that of being
viewed as forest destroyers and treated as backward societies, to that of
respect for the local knowledge gained over generations of interacting
with the forest;
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• Promoting poverty reduction and human development for forest
dependent communities;
• Supporting devolution of management rights and responsibilities and
promoting local alliances that aim to achieve stability and sustainability
in the land and seascape;
• Studying lessons learnt from previous forest programs as a basis for
revising strategies and effecting changes
• Promoting agro-forestry systems in people’s
• Assisting regeneration to restore natural forests;
• Greening the supply chain.
Forests reflect the largest area of land use change and human impact. They
are essential to sustaining a biodiversity, maintaining the water balance,
and to reducing climate change. They are crucial to the life of thousands
of cultural systems, and to the daily subsistence of millions of the poorest
people on earth.
Sources
1 State of the World’s Forests (UN Food & Agriculture Organization 2007)
2 Last frontier forests: Ecosystems and economies on the edge (World Resources
Institute, 1997)
3 Communities and Forest Stewardship (Asia Forest Network, 2006)
4 In search of Integrity: Looking After Basic Needs and Human Security in the
Forests (Peter Walpole SJ, 2007), www.asiaforestnetwork.org
5 Realizing MDGs, Restoring Forests (AFN 2007)
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LANDSLIDES FACT SHEET

Compiled by Pedro Walpole SJ <pedrowalpole@essc.org.ph>

Some basic facts
Landslides are part of the natural process that shape mountains and new
land forms by distributing materials down slope. Where expanding human
activity has not assessed possible risks or an increase thereof due the changes
in practice, resulting disaster may appear unexpectedly and unpredictably.
Landslides can be a major contributor to floodwaters dramatically increasing
the power and devastation of flood events.
Though only 14 events in 100 years with over a thousand deaths were
recorded as primarily initiated by heavy rains and earthquakes, this is but the
‘tip of the iceberg.’ Many medium scale events around the world are reported
annually and these are more significant in their national impact due to lack
of risk assessment, local government capacity to respond and community
awareness and preparedness.

Major Landslide Disasters Worldwide
Rainfall is the dominant trigger for landslides along with seismic activity
that can also set soil and rock materials in motion. Landslides, debris slides
and debris avalanches mean technically the same. The term landslide is used
to describe a variety of processes that result in the downward and outward
movement of slope materials (rocks, soil, landfill, vegetation) that may fall,
topple, slide, spread or flow. Landslides are due to gravity and characterized
by the inability of the slope to hold earth materials during heavy and
sustained rainfall or concentrated rainfall over a short period of time in a
susceptible area.
Smaller scale slides due to unstable lands and different degrees of
liquefaction make landslides a continuing concern in terms of the volume
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Country

Year

Indonesia 1919

Description

Cause

Vol. Deaths

Lahars

Crater draining

n.r.

5,160

China 1920

Dry loess

Earthquake

n.r.

180,000

China 1933

Landslides &
dam

Earthquake

n.r.

6,800

Rockslide

Earthquake

n.r.

18,000

Landslide,
debris flow

Typhoon

n.r.

1,094

Peru 1962

Debris & rock

Ice & rock

13

4,500

Italy 1963

Rockslide

Heavy rains,
reservoir

300

1,899

Brazil 1966

Debris slides/
flows

Heavy rains

n.r.

1,000

Brazil 1967

Debris slides/
flows

Heavy rains

>10

1,200

Peru 1970

Debris slides/
flows

Earthquake

3050

18,000

Tajikistan 1949
Japan 1958

Colombia 1985
Ecuador 1987
Venenzuela 1999
Philippines 2006

Earthflow

Rainfall

3.5

23,000

Rock slides,
wet soils

2 earthquakes

710

1,000

Debris slides/
flows

Heavy rains

n.r.

30,000

Landslide
debris flow

Heavy rains

n.r.

18,000

vol. - volume of material in millions of metric tons.
n.r. - not recorded
Adapted from Sidle & Ochiai

of material and their impact on populations. Land cover change, notably
deforestation, played a major role in many landslide events in New Zealand,
India, Nepal, and Western Australia. Deforestation also exposes the land to
erosion. During rainfall events, runoff on exposed mountain slopes erodes
off soil and carried away debris if rainfall is prolonged. This debris along with
other suspended sediments is then transported by rivers to the valleys and
river beds downstream. Increased sediment loading in creeks and rivers is
often triggered by engineering works especially in cities or road construction
as cities expand to accommodate new settlements. The transformation of
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During prolonged rainfall
events, soils will liquefy. Land
will slide down by the force of
gravity bringing down with it all
surface material

these landscapes have contributed to multiple disasters and increase the risk
of disasters impacting humans, property and the environment in the long
and short term.
Areas with a history of landslides and seismic activity, located near steep
mountain slopes with high rainfall occurrence, are susceptible to landslides.
Soil type, depth and land cover are other factors that may predispose to
several hazards that include landslides. There are landslides where the soil
structure is weakened by the rains and ultimately collapses under the sheer
gravity of the material (mass wasting). This happens where there is expansion
and contraction of the soil from the wetting and drying over time.
Debris flows and floods
Landslides or debris slides when liquefied become debris flow. This is most
dangerous as debris flow is the most rapid and fluid type of mass wasting and
contains solid material that rams into objects in its path. With more water,
debris flow becomes a debris flood that overflows river banks and deposited
material such as major rock material on the riverbed and floodplains. On
entering the lowland, debris floods may contribute to a much larger flood
event or settle to form a debris fan.
A debris flow may occur even under full forest cover during major rainfall
events. This occurrence is more frequent in degraded forests and on exposed
slopes, though the depth of soil loss may not be as great due to longer history
of continuous erosion. Debris flows may begin as debris avalanches that
move into streams and then flow rapidly downstream. It cannot be assumed
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Photo Credit: Pedro Walpole SJ

Photo Credit: Pedro Walpole SJ
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that the spate of major landslides contributing to disastrous flooding in
tropical Asia is caused by deforestation, rather triggered by intense and/or
prolonged rainfall that liquefied the soil even under primary forest.
Urban landslides are common due to intense infrastructure development
and poor waste management and drainage. Engineering efforts to contain
or prevent flooding and landslides in areas with high economic activity and
investments often compound the problem. Even in rural areas with large
populations in towns established on known floodplains, mud or debris flows
combined with floodwaters continue to take lives and devastate livelihoods
and properties as has happened in the Philippines. (Ormoc 1990, Infanta
2004, Albay 2006)

Impacts and risks
Landslides and floods are connected due to their capacity to transport
and deposit sediment over large areas and cause changes in the landscape.
Gradual but continuous siltation has a cumulative effect that builds up
over time, while a major event such as a flash flood or landslide will result
in significant changes in the landscape. The coupling of negative natural
processes and human-induced change in an area can dramatically increase
the instability and disaster risk.
Alluvial fans and braided rivers
Active or new alluvial fans are porous and can be eroded easily by strong
currents. A river running through the fan can easily fork into several
channels downstream that converge and then diverge again creating a
braided appearance of the river. Settlements along river banks or in close
proximity to braided rivers are subject to flash floods and debris flows as the
river forms new routes.
Shallowing and widening of rivers
Gradual but continuous erosion slowly silt up river channels with sediments
and debris. Large and multiple landslides triggered by major storm events
can deliver tons of material and debris in creeks and rivers compromising
the capacity of the river to hold and drain floodwaters into the sea.
With increased land use pressure, not only is erosion and sedimentation
exacerbated but the degree of devastation and impact to people and
livelihoods is greater.
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While landslides are limited to a much smaller and determinable area,
widespread soil degradation (soil loss and nutrient leaching) from
inappropriate land use, deforestation, overgrazing, salination of the water
table from over-extraction of ground water for household and irrigation use
has resulted in large economic losses and famine over time.
Formation of a delta from sediments spewed out by mountains
and rivers
Inland floodplains, marshlands and coastal deltas, areas of great river
systems, are the natural “overflow” areas of floods that slow floodwaters,
allowing the nutrients and sediments to settle. These rich and fertile areas are
increasingly reclaimed for agriculture, housing and industry. As settlements
are established, large and multiple landslides triggered by major storm events
will deliver tons of material and debris downstream onto these settlements.
Engineered flood control structures and dams that channel water
compromise the capacity of the river to hold and drain flood water to the sea,
and destroys the natural movement of sediments and nutrients.
Building competencies in community-based
disaster management includes:
Developing local self-reliance in disaster preparedness by increasing community
awareness of disaster risks in the area through education and training, and
developing early warning systems and evacuation strategies
Capacitating local governments to shift from post-facto to predisaster responses
in identified vulnerable areas – pre-disaster mitigation and prevention,
disaster reponse and management, as well as post-disaster rehabilitation and
reconstruction
Multi-hazard identification and disaster risk assessment
Area zoning and land allocation especially in resettlement and housing
development projects
Establishing sustainable livelihoods or expanding livelihood options for the
resettled or affected population
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What can be done
Landslide-prone areas are definable and easily mapped in all countries.
Vulnerable areas need attention both in terms of community preparedness
and management and greatly improved governance in identifying
and allocating land for appropriate relocation and livelihood. The
misidentification of the real causes as to how landslides and floods are
triggered has delayed and misdirected the proper response and reinforced
the problems.
People need to know the risks of the location where their homes and
livelihoods are situated. Developing an understanding of the risks and
what levels of response are needed before, during and after disaster events
permits better governance and strategic use of scarce resources. Traditional
knowledge of an area or historical memory is often too limited and
communities who are in the first line of actors in a disaster are generally not
oriented or prepared to act. This results in further marginalisation of people,
especially of the poor who are exposed to the highest risk, bear the greatest
impact and are the slowest to recover in disaster events.
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POLLUTION & PUBLIC HEALTH
FACT SHEET
Compiled by Rene Micallef SJ <micallef.r@jesuits.net>

Some basic facts about pollution
We can do something about pollution and success stories abound. After
decades of effort and attention, industrial pollution is now only an
occasional worry for most of the developed world. Although there are a
few remaining threats, pollution is generally regarded as an issue that is
carefully regulated, managed and watched over. Stricter environmental
regulations in industrialized countries have triggered the introduction
of cleaner technology and technological improvements, especially in the
power generation and transport sectors. This does not mean, however, that
such countries may sit on their laurels: as past super-polluters and present
producers of greenhouses gases far beyond their fair share (populationwise) they are ethically bound to help poorer nations deal with and contain
pollution. In fact, pollution continues to be a major source of death, illness
and long-term environmental damage in the developing world. Here, by
shortening lives and by damaging children’s development and growth,
pollution creates a background of chronic illnesses that makes strong and
sustained economic development very hard to achieve.
Air pollution facts
The main pollutants affecting the air in most countries are carbon monoxide,
nitrogen dioxide, sulphur dioxide, lead, ground level ozone, small particles
and cancer causing chemicals like benzene. These pollutants, when present at
concentrations beyond certain levels, are detrimental to public health and can
cause or aggravate a number of illnesses.
•

Many parts of the world already experience near-surface ozone levels
greater than 40 ppb, which can injure leaves and reduce crop yields.1
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Fig.1. Based on 18 months of Envisat observations (2002-2004), this high resolution map shows global
atmospheric levels of Nitrogen dioxide (NO2). This gas is mainly man-made through burning of fossil
fuels by power plants, heavy industry and vehicles. Excess exposure to the gas causes lung damage
and respiratory problems (European Space Agency ESA).2

•

In the US, where 66% of all freight is shipped by truck and 16% is
shipped by train, ground freight (diesel trucks, trains) emit 40% of
NOx and 30% of particulate matter pollution.3

Water pollution facts
Through dumping and surface water runoff, many pollutants end up in water
bodies: in rivers, in lakes and in the sea.
• Some 300-500 million tons of heavy metals, solvents, toxic sludge, and
other wastes accumulate each year from industry.
• Industries based on organic raw materials are the most significant
contributors to the organic pollutant load with the food sector being the
most important polluter.
• The food industry contributes significantly to the production of organic
water pollutants: 40% of such pollutants in high-income countries and
54% in low-income countries come from this industry.
• More than 80% of the world’s hazardous waste is produced in the United
States and other industrialised countries.
• In developing countries, 70% of industrial wastes are dumped untreated
into waters where they pollute the usable water supply.4
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Fig. 2. Overview of the state of soil degradation in the world.

Land degradation facts
Contaminated land is a problem in industrialised countries, where wastes
such as heavy metals linger in the soil where factories and power stations once
stood. It can also occur in developing countries, sometimes used for dumping
pesticides. Soil degradation is more widespread.
• Agricultural practices can pollute land though the use of pesticides,
nitrate-rich fertilizers and slurry from livestock. When the
contamination reaches rivers it may cause eutrophication and could
eventually create dead zones off the coast (e.g. Gulf of Mexico).
• As can be seen in Figure 2, vast areas of arable land have been degraded
worldwide due a number of factors, many or most of which are
tied to human development. The primary causes are deforestation,
overexploitation for fuel-wood, overgrazing, agricultural activities and
industrialization.5
• Each year, 24 billion tons of the world’s soil blows or washes away, largely
because of ploughing.6
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Impacts and risks
In general
• Globally, 7 per cent of all deaths and diseases are due to inadequate
or unsafe water, sanitation and hygiene. Approximately 5 percent are
attributable to air pollution.
• Thirteen million deaths annually and nearly a quarter of all disease
worldwide—including 33 percent of illnesses in children under
age five—are due to environmental causes that could be avoided or
prevented, according to a report by the World Health Organization
(WHO).
• According to this 2006 report7, diarrhoea, lower respiratory infections,
various forms of unintentional injuries, and malaria are the four main
diseases caused by or spread by environmental factors.
Air pollution
• The World Health Organization (WHO) says 3 million people are killed
annually worldwide through exposure to outdoor air pollution from
vehicles and industrial emissions and 1.6 million deaths are caused
by indoor air pollution through the use of solid fuel. Most are in poor
countries.
• The WHO report adds that indoor air pollution is responsible for 2.7
percent of the global burden of disease, with pneumonia accounting for
the deaths of two million children every year.
Water pollution
One of the major Millennium Development Goals concerns the access to safe
drinking water; in certain areas, water contamination due to unregulated
urban and industrial development or pastoralist practices makes such a goal
ever harder to attain.
• More than a billion people—almost one-fifth of the world’s population—
lack access to safe drinking water, and 40 percent lack access to basic
sanitation, according to the 2nd UN World Water Development Report.
Many children die from infections and diseases due to the consumption
of contaminated fresh water. Heavy metals and poisons building up in
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fish, mollusc and crustacean tissues may seriously affect the health of
human communities depending on such organisms for food.
• Water-borne diseases are responsible for 80% of illnesses and deaths in
developing countries, killing a child every eight seconds. Each year 2.1
million people die from diarrhoeal diseases associated with poor water.

What can we do about pollution?
What we should be doing now
Air pollution. Education, efficient stoves and the use of cleaner and
safer fuels can reduce indoor air pollution considerably in developing
countries. As regards outdoor air pollution, the first step is assessment.
As scientists investigate outdoor air pollution and develop standards for
measuring the type and amount of some serious air pollutants, biologists
and health-care experts need to determine how much exposure to
pollutants is harmful. Once exposure levels have been established,
political and legal steps can be undertaken to reduce exposure to air
pollution and to identify and regulate the sources.
Water pollution. “The solution to pollution is dilution” is a dictum
which summarizes a traditional approach to pollution management
whereby sufficiently diluted pollution is not harmful. Far from being true
in all cases and very false as regards persisting toxins (e.g. DDT) and
radioactive wastes, this older approach nevertheless governs practices
throughout the world in the absence of a superseding principle. For
instance, it is dilution rather than elimination that inspires legislation
that provides for the gauging of concentrations of effluent for release
in the environment and defines the concentrations exceeding which
restrictions or penalties are applied. Such legislation needs to introduced,
updated and enforced urgently in many countries, at least as a ‘first
step’, but we should strive to go beyond this ‘first step’. In many cases,
migration from the ‘dilution’ to the ‘elimination’ mentality is hindered
by challenging economical and technological barriers; furthermore it
may be globally more ‘polluting’ (including greenhouse gas emissions) to
completely eliminate a certain type of pollution than to reduce it to levels
in which it may be ‘safely’ released in the environment.
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In any case, better water resource management is not only a question
concerning big industry and the government: the promotion of safe
household water storage, better hygiene and more judicious use and
management of toxic substances at home and work is a must at home
and community level, especially in poorer countries.
What we should be looking forward to
Adopting the “Cradle-to-cradle” concept. There is a growing
worldwide understanding that we need to find ways to make our
industrialised society more conservative in its use of materials and
resources. At present, the use of materials and other inputs to industrial
processes (such as energy and water) is primarily linear: resources are
harvested, products are manufactured, waste is generated and then
disposed of at the end of the process. Sooner or later, the products
themselves end up as waste to be thrown away. By contrast, the ‘cradle to
cradle’ concept is a vision of cyclical flows of materials: materials making
up products are reused over and over again, hence ideally eliminating
the whole concept of waste andconverting industrial production into
a cycle that mimics natural ecological processes. The experience of the
companies that have already adopted the ‘cradle-to-cradle’ strategy
shows that effective design not only generates positive externalities but
can also make good business sense.8
Taxing polluting activities and trading environmental credits. This is
a pragmatic approach in a capitalist world that may produce good results
in the global market if all major nations collaborate and if defectors
are punished by effective organisms such as the WTO. Environmental
assets are treated as property owned by the human race and by future
generations, and businesses, individuals and local governments are
obliged to include the use and maintenance of such an asset in their
costing and investment exercises. We may go much further than simply
trading carbon credits: in an increasingly ‘freetrade’ world, trade blocks
may chose to levy environmental taxes on products imported from
polluting countries and multinationals to finance their ‘green’ policies.
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Reducing emissions and investing in clean energy and technology
(the “stick and carrot” approach). By consistently imposing more
stringent laws aimed at reducing emissions, richer nations (that often
benefit rather than suffer from the costs involved in the upgrading) force
companies to develop and market cleaner technologies and to make
them widely available through economies of scale. For instance, the
recent (2007) diesel emissions laws voted California may affect Chinese
car makers wanting to penetrate the US market and may eventually lead
to cleaner cars being cheaply available in poorer countries. Pumping
money intelligently into university and non-profit research may lead to
breakthroughs; other ‘carrots’ may include ‘green’ tax incentives (e.g. tax
waivers or subsidies on solar panels, electric cars etc.) and the promotion
of organic farming.
Reducing the consumption of products and services whose provision
and use entails considerable pollution. In developed nations,
everyone should strive to adopt a lifestyle that seeks to minimize city
waste generation (by using and demanding simpler, biodegradable or
reusable packaging) as well as electricity and fuel consumption (by using
energy-saving bulbs, buying energy-efficient consumer goods, using
better insulation of homes leading to more efficient air conditioning or
heating, adopting the ‘go small’ attitude). Habit-changes are painful but
necessary: the use of metropolitan transport and trains rather than cars
and planes, waste separation, intelligent shopping and simple lifestyle —
all this is readily available if and when there is a will.
Lobbying and increasing awareness. Pollution issues in China, India,
Mexico, Brazil, South Africa and other developing nations geared or
gearing up for rapid industrial growth need to be dealt with effectively to
avoid repeating the mistakes of the West and the former Soviet Union.
Increasing awareness (hazards involved, citizen rights under national
and international legislation), advocacy, and promotion of democratic
structures (freedom of the press, freedom of association, formation
of environmental lobbies promoting effective legislation designed to
curb pollution, efficient judiciary, accountability and honesty in the
civil service) are of utmost importance. Also, aid and incentives from
wealthier nations promoting capital investment in cleaner technology
and better regulation of emissions is urgently needed.
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