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Overview

Global warming is expected to lead to a more vigorous hydrelogical cycle, including more total
rainfall and more frequent high intensity rainfall e 1l amounts and intensities
increased on average in the United States during
change models they are expected to continue to incre
changes, along with expected changes in t

and according to climate
st century. These rainfall
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concentrations, will have significant impa i 101 i volved in the
impact of climate change on soil erosi in rainfall
amounts and intensities, number of d ipi i i to snow, plant biomass

production, plant residue decomposition po-transpiration rates,

ne. This paper reviews
several recent studies co otential effects of climate
change on soil erosion rates fall erosivity levels may be
on the rise across much of the\WUni i ts increase, erosion and runoff

will increase at e [ ion i se to annual rainfall increase is on

ecosystem and is among the most precious resources to
Iture commodities generates incentives to convert forests
and grasslands to fa astures. The transition to agriculture from natural vegetation
often cannot hold onto il and many of these plants, such as coffee, cotton, palm oil,
soybean and wheat, can actually increase soil erosion beyond the soil’s ability to maintain itself.

humans. Increased

Half of the topsoil on the planet has been lost in the last 150 years. In addition to erosion, soil
quality is affected by other aspects of agriculture. These impacts include compaction, loss of soil
structure, nutrient degradation, and soil salinity. These are very real and at times severe issues.

The effects of soil erosion go beyond the loss of fertile land. It has led to increased pollution and
sedimentation in streams and rivers, clogging these waterways and causing declines in fish and
other species. And degraded lands are also often less able to hold onto water, which can worsen
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flooding. Sustainable land use can help to reduce the impacts of agriculture and livestock,
preventing soil degradation and erosion and the loss of valuable land to desertification.

The health of soil is a primary concern to farmers and the global community whose livelihoods
depend on well managed agriculture that starts with the dirt beneath our feet. While there are
many challenges to maintaining healthy soil, there are also solutions and a dedicated group of
people, including WWF, who work to innovate and maintain the fragile skin from which
biodiversity springs.

Causes

As the human population has expanded, more and morg
other pursuits that degrade the soil and make erosio

n cleared for agriculture and

Agriculture
When agriculture fields replace natural i g _dry out. The
diversity and quantity of microorgani i rease, and

nutrients may wash out. Soil can be blo

Deforestation
Without plant cover, erosi : i ivers. The agricultural plants
that often replace the trees ese plants, such as coffee,

The co i pasture land doesn’t damage the land initially as much
as cro i i ge can lead to high rates of erosion and loss of topsoil
and nutri i nd cover, enabling erosion and compaction of the
land by win in.. Thi abtlity for plants to grow and water to penetrate, which
harms soil micro 1 ous erosion of the land.

Use of Agrochemica

Pesticides and other che s used on crop plants have helped farmers to increase yields.
Scientists have found that overuse of some of these chemicals changes soil composition and
disrupts the balance of microorganisms in the soil. This stimulates the growth of harmful bacteria
at the expense of beneficial kinds.

Impacts

The loss of fertile soil makes land less productive for agriculture, creates new deserts, pollutes
waterways and can alter how water flows through the landscape, potentially making flooding
more common.
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Desertification

Desertification can be characterized by the droughts and arid conditions the landscape endures as
a result of human exploitation of fragile ecosystems. Effects include land degradation, soil
erosion and sterility, and a loss of biodiversity, with huge economic costs for nations where
deserts are growing.

Loss of Arable Land

Arable land is any land that can be used to grow crops. Many of the practices used in growing
those crops can lead to the loss of topsoil and destructiemmef soil characteristics that make
agriculture possible.

Clogged and Polluted Waterways

Soil eroded from the land, along with pestigi o fields, washes into
streams and waterways. This sedimentati

habitats and the local communities that

d pollution n er and marine

Increased Flooding

Land is often transformed from a forest o
wetlands, into a crop field asture. The con
flooding more common. acthods to im
restoration and maintenance O

ural landscape, as floodplains and
land is less able to soak up water, making
olding capacity as well as

arming is the world’s largest industry,
¥ more than $1 trillion of food annually. WWF works
upply chains to promote the use and development of
gstores critical habitats, helps protect watersheds and

ossible. Parts of the landscape will need to be reshaped and
altered as populations gr d change—but this can be balanced through sustainable forest
management, reforestation etforts and maintaining the integrity of protected areas. Given the
amount of deforestation around the world, zero net deforestation may seem unattainable.
However, it is not only possible, but necessary if we intend to preserve our most precious
wildlife, respect and empower local communities, maintain critical ecosystem services and
reduce greenhouse gas emissions. Some nations are already finding success. Paraguay reduced
the rate of deforestation in their country by 85% in the years just following enactment of its 2004
Zero Deforestation Law. WWF advocates for governments, international bodies and other
stakeholders to make zero net deforestation a reality by 2020.
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Understanding Forestry
Enviromental Effects

Greenplan’s forests are planted on land formerly used for farming of sheep and cattle. It is useful
to contrast the environmental effects of plantation forests in comparison to agricultural activities.
Such a comparison also helps to put the effects of pine forests in context.

Water Yield

Forests reduce water yields relative to pasture by between 25 and 50% in some New Zealand
sites.

In some situations forests reduce flooding, except 4 forestry practices, such as
poorly designed roading and skid sites, which increa i . On the other hand good

Water Quality

Water quality in New Zealand’s remo i ional standards. However

sult of natural geological forces.

aland erosion has been accelerated by large scale land

If land is susceptible to er it is likely to be greater on farm land than within forests.

There is clear evidence that most forms of erosion are significantly reduced if forested with pine
trees. Trees dry out the soil, and bind it with their roots to a much greater extent than grass
species. Soil erosion at harvest time can be largely eliminated by good management and
immediate replanting.

Soil Deterioration

Soil can be said to deteriorate if the growth of any future crop is likely to be inferior to the
growth of a similar, current crop.
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There is no proof that agricultural or forestry practices cause deterioration of soils, provided
appropriate site preparation and fertiliser treatments are used.

Studies have shown that forestry enhances the availability of soil nutrients, especially nitrogen
and phosphorus, in the top soil layers.

Studies have also shown that there is a temporary increase in acidity levels under pine trees. This
benefits trees as most prefer acidic soils. Acidity is neutralised over time as foliage and branches
decompose.

Soil compaction is greater in pastoral sites than in well ma

Greenhouse Effect

There is increasing agreement that global warming rgely because of human
activity.

Forestry is one option for offsetting the N bon dioxide,

cWdesthetic value of plantations, and of pastoral land.
ard to the relative merits of the aesthetic values of each.

Many foreign visitors see appreciate the aesthetic qualities of plantation forests to a greater
extent, or do not notice a significant difference...

Forest Practices

Radiata pine is the predominant species planted in New Zealand because of its high productivity,
relative high rates of return, length of growing cycle and established markets.

If pasture land is converted to forestry there is normally little site preparation required and only
minimal clearance of existing woody vegetation.
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Use of herbicides although unpopular with some environmental groups is likely to be less
destructive than other forms of site preparation such as burning or ‘windrowing’.

Radiata forests are clear felled rather than selectively logged because it is not possible to
establish a commercially viable mixed age forest of radiata. In some cases it may be preferable to
progressively log some forests rather than fell a continuous area.

Riparian strips along waterways are a partial solution to problems of sedimentation, and flow of
nutrients into streams.

Good site preparation, and management of road con
importance to minimise erosion and compaction.

jen prior to harvest is of vital

Increased harvest volumes produce increased noise, d maintenance costs.

An offsetting factor is that forest owners co i cucture costs through

that time. The agricultural industry
infrastructure continuously.

Biodiversity

Biodiversity describes the

s unnatural monocultures. This is debatable. Many
h forests, occur naturally. Radiata forests contain
s of forest, and certainly in comparison to biodiversity of
agricultural syste i oof that New Zealand’s radiata forest would be more
susceptible to outbrea i r other pest than any other form of forest. This would largely
depend on the type of p disease, the exact genetic composition of trees and local factors
such as climate.

It is no more likely that New Zealand radiata forests will be significantly affected by introduced
pests and diseases than agriculture would be affected by a significant disease such as Foot and
Mouth.

Socio Economic Effects

The major socio economic concern regarding forestry is the loss of farmland, with the
assumption that this will create a decline in employment and income in areas dependant on
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agriculture. This raises the question of whether a forestation is a cause or a symptom of the long
term decline in pastoral farming.

In areas of small scale a forestation there is unlikely to be significant impact on agriculture.

In areas of larger scale a forestation there is likely to a short term lowering of employment levels
and household income levels. However this will be offset by demand for forest workers during
forest development and harvesting. There is also likely to be significant employment in
associated businesses servicing forest operations.

Economic and Environmental Effects of Erosion

Erosion has long-term consequences for soil quality
crops. Off-site environmental effects are increasing
affected as well as the public at large.

onsequences on individual
ore unacceptable to those

Repeated erosion reduces the fertility o
e removing top soil which is rich in

o reducing the depth of soil available i i ater available for crop
growth; and

e reducing infiltration o

courses, lakes and coastal waters though excess inputs of
nitrogen, phosphorus an

e sediment in rivers damaging the spawning grounds of fish; and
e increased run off and deposition of sediment causing a greater flood hazard downstream.
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