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Antarctica

Soils only occur in the very small ice-free areas of Antarctica, mostly on the
Antarctic Peninsula and along the Transantarctic Mountains. The focus for
studies on Antarctic soils is not on their potential for food production but rather
on their genesis, diversity, and vulnerability to impacts of human activity.

Most of the human activities in Antarctica are concentrated in the relatively
accessible, small, ice-free areas on the coast, particularly in the Ross Sea region
and the Antarctic Peninsula. In the last sixty years, human activity has increased
significantly with over 70 scientific research bases established. Ship-based
Antarctic tourism has become popular with 46 000 tourists reported in the
2007/08 summer and 27 700 in the 2013/14 season. The amount of contaminated
soil and waste has been estimated at one to ten million m3 and the presence
of persistent organochlorine contaminants has been attributed to long-range
atmospheric transport from lower latitudes. Fuel spills are the most common
source of soil contaminationand they can persistinthe environmentfor decades.

Antarctic soils are easily disturbed and natural recovery rates are slow due to low
temperatures and often a lack of liquid moisture. The older, more weathered,
desert pavements and associated soils are the most vulnerable to physical
human disturbance. Active surfaces (e.g. gravel beaches, sand dunes and areas
where melt-water flows) recover from disturbance relatively quickly.

All activities in Antarctica are regulated through the national laws of the
countries active in the region and these are underpinned by international legal
obligations resulting from the Antarctic Treaty System. The Madrid Protocol
designates Antarctica as “a natural reserve devoted to peace and science”
It requires environmental impact assessment before any activity is undertaken.
Since the Protocol's ratification in 1991, environmental awareness has increased
and stringent standards are now in place. Procedures to prevent spills, remove
wastes, phase out incineration, limit soil disturbance and protect sites of
particular cultural or environmental significance, are proving effective at
preventing further damage to Antarctic soils.
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Global summary
of threats to soil functions

Table 8 presents a global summary of the condition and trend for the ten soil
threatsexcludingAntarctica. The threatsarelistedin order of priority. While there
is cause for optimism in some regions, the overwhelming conclusion from the
regional assessments is that the majority of the world's soil resources are in only
fair, poor or very poor condition. The most significant threats to soil function at
the global scale are soil erosion, loss of SOC and nutrientimbalance. The current
outlook is for this situation to worsen unless concerted actions are taken by
individuals, the private sector, governments and international organizations.

Table 8 (next page) | Summary of the condition and trend for the ten soil
threats for the regions (excluding Antarctica) (legend below) — the threats

are listed in order of importance

* E turope and Eurasia ( .
NA*
North
America

SSA

Africaand
South of the
Sahara

LAC

Latin America
and the Caribbean

Southwest
Pacific
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Threat to soil Condition and Trend
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Soil policy

The regional and global summaries in the previous sections reveal that some
of the world's soil management challenges are immediate, obvious and serious
— they arise partly because of the nature of soils in different regions and of the
associated history of land management. Other problems are more subtle but
equallyimportantinthelong term —they requirevigilance and a sustained policy
response over decades. At present, few countries have effective policies to deal
with these problems.

IN1937, the United States President Franklin D. Roosevelt stated 'The Nation that
destroys its soil destroys itself’ This is perhaps the most succinct and sharpest
challenge for policy makers anditis an all-too-real challenge for policy makersin
some countries today.

The task of developing effective policy to ensure sustainable soil management
is neither simple to articulate nor easy to implement. This is true regardless
of a country's stage of industrial development, its natural endowment of soil
resources or the immediate threats to soil function. In this report, we suggest
the following seven policy pathways as a starting point for action along with a
commentary on broader cross-cutting issues.

Education and awareness

Knowledge of soil and land resources is the foundation for achieving sustainable
soil management. It should be integrated into formal education, preferably
at all levels of schooling. Some countries are developing comprehensive
and imaginative curricula that use an understanding of soils as a basis for
teaching a wide range of cultural, social, scientific and economic subjects. At
a more advanced level, the training has to encompass a range of soil science
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sub-disciplines (e.g. soil physics, soil chemistry, soil biology and pedology) as
well as connections with related disciplines such as ecology, forestry, agronomy,
geology, hydrology and other environmental sciences. The formal education
systemalsorequiresmechanismsforoutreach, vocationaltrainingandextension.
In some regions, knowledge of the land is deeply embedded in indigenous
cultures and traditions. This knowledge requires nurturing and support.

At a minimum, this policy pathway involves assessment of whether education
and extension systems are coordinated and providing sufficient understanding
and training for a nation to achieve sustainable soil management.
Those directly involved in soil management require sufficient education to
ensure their actions are profitable and sustainable.

Monitoring and forecasting systems

The distribution and characteristics of the soils in any district or nation are
neither obvious nor easy to monitor. As a consequence, understanding whether
a land use is well-matched to the qualities of the soil requires some form of
diagnostic system both to identify the most appropriate form of management
and to monitor how the soil is functioning. Four important components of the
diagnostic system necessary for sustainable land use and management are:

e anunderstanding of spatial variations in soil function (e.g. maps and spatial
information);

* anability to detect and interpret soil-change with time (e.g. via monitoring
sites, long-term experiments, environmental proxies);

e acapacity to forecast the likely state of soils under specified systems of land
management and climates (e.g. through the use of simulation models);

e anunderstanding of the soil requirements of plants.

Preparation of the State of the World's Soil Resources Report was severely
constrained by the lack of relevant information. Soil map coverages are variable
and, in some regions, out-of-date. The capacity to monitor and forecast soil
change is also rudimentary. All nations require coordinated soil information
systems that parallel those that exist in many countries for economic data,
weather and water resources.
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This policy pathway requires countries to create appropriate institutional
systems for information gathering and dissemination. In the case of soils, thisis
challenging for the following reasons.

« Alllevelsof government need reliable information on soil resources but often
no single level of government or department has responsibility for collecting
this information on behalf of other public sector agencies.

e Publicand privateinterestsinsoilarelargeand overlapping, and mechanisms
for co-investment by public and private agencies are therefore needed.

e Market failure in relation to the supply and demand of soil information is
a significant and widespread problem. In the simplest case, beneficiaries
of soil information do not pay for its collection and this reduces the pool of
investment for new survey, monitoring and experimental programs.

e Partly as a result of the above, soil-information gathering activities in many
countries are currently funded through short-term government programs,
private companies, individuals or in response to specific regulatory
requirements. This does not produce the enduring, accessible and broadly
applicable information systems that are needed to meet the requirements
of stakeholders.

As stated in the World Soil Charter, policy makers should address the above
challenges and ensure that national soil information systems are developed
and maintained. They also need to ensure these systems are integrated with
the global soil information system. These information systems need to include
a capacity for monitoring the extent of sustainable soil management and the
overall state of soil resources.

The challenge at the international level is to facilitate the compilation and
dissemination of authoritative reports on the state of global soil resources and
sustainable soil management. A coordinated effort is also needed to develop
an accurate, high-resolution global soil information system and ensure its
integration with other global Earth-observing systems.
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Informing markets

A large number of markets involving soils will achieve greater efficiency and
better resource allocation if they are reliably informed. This can range from
traditional real estate markets having improved information on the capital value
of soil resources (e.g. the nutrient status of a farm, presence of contaminants
and options for improved soil management) through to formal markets for
carbon stocks in soils and accurate assessments of risks for insurance purposes
(e.g. cropinsurance, environmental hazards).

Oversightandregulation of marketactivitiesisacentral function of governments
in most countries. The productivity and economic benefits from this policy
pathway rely heavily on success with the first and second policy pathways. The
key point-of-entry for policy makers is to ensure the availability of reliable soil
information.

Appropriate incentives and regulation

The amount of regulation on land use and management varies substantially
between countries depending largely on the degree of governmentintervention.
Effective regulations on land use and management require a good information
base for setting critical limits, for implementing zoning schemes and for
monitoring compliance. While this may seem obvious, regulating soil
management practices (e.g. application of manure, excessive use of fertilizers,
control of dryland salinity) and implementing zoning systems (e.g. to protect
the best agricultural soils) involves complex technical, institutional and policy
challenges.

Countries that rely less on regulation often opt for incentive schemes to achieve
related outcomes. This can range from subsidy systems (e.g. for fertilizer in
poor countries or the purchase of equipment for conservation tillage in more
industrialized countries) through to various forms of certification for the
adoption of specified soil management practices (e.g. organic farming). Some
of these systems have strong economic drivers because they are mandatory for
market access (e.g. participation in supply chains to supermarkets).
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Once again, the policy challenge depends heavily on organized systems for
monitoring soil condition and for understanding the relationship with land
management. Without this basic information, policy makers have no way of
knowing whether their regulations and incentive schemes are achieving the
desired result. Getting it wrong can be very expensive.

Ensuring intergenerational equity

Ensuringintergenerational equity is becoming more difficult as human pressures
on soil resources reach critical limits. Most traditional cultures and systems of
family farming have strong cultural norms that ensure tribal lands or family
farms are passed to the next generation in the same or better condition than
when they were inherited. However, dramatic changes to land management
associated with industrial agriculture, the adoption of green revolution
technologies and intensification of land use more generally, are having a major
impact on soil resources (e.g. Table 8 and Section 10). The area of arable land per
capita is decreasing sharply (0.45 ha in 1960, 0.32 ha in 1980 and a forecast of
0.22 hain2020)anditisobvious that the interests of future generations are not
being protected.

Many countries have sophisticated reporting systems for assessing issues
relating to intergenerational equity (e.g. long-term forecasts to determine the
viability of pension and health systems). While scenario analysis and futures
forecasting is a challenging activity, it is fundamental to national preparedness
and long term sustainability. Policy makers do this as part of their normal
business.

This policy pathway requires policy makers to factor into policy analysis the
consequences of current trends in soil condition and natural resource scarcity.

Supporting local, regional
and international security

It was noted in the introduction that further loss of productive soils will amplify
food-pricevolatilityandsend millionsof peopleinto poverty. Thishuman suffering
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has a range of associated risks include the potential for conflict and civil unrest.
Land degradation and resource scarcity can play a role in the rise of conflicts, but
these conflicts are rarely purely resource driven. Where tensions about access
and use of natural resources do exist, they depend on a variety of factors — the
outcomes of which may sometimes cascade from tension into violent conflict,
but certainly not always. More often than not, natural resource degradation is
a result of conflict rather than a cause. The existence of land degradation can
also lead to cooperative solutions. The opportunity for policy makers and those
responsible for soil governance is not only to help resolve resource conflicts, but
also to prevent them and to find peaceful mutual relations.

There are many other dimensions to this policy pathway, however, the key point
is that policy makers responsible for local, regional and international security
need to consider the availability of soil resources and the capacity of countries to
achieve food security. At present, seemingly simple tasks such as estimating the
area of arable land and determining potential agricultural productivity in some
countries is difficult because of the lack of basic information on soil resources.

Understanding interconnectedness
and consequences

Achievingsustainablesoilmanagementandensuringsuccesswithrelatedpolicies
(e.g. food security, conservation of biodiversity, climate change adaptation and
mitigation) requires an understanding of the interconnectedness of policies
and the consequences of interactions. While this is very well understood in
most fields of economic, social and environmental policy, the understanding
in relation to soil resources has come only recently. This is partly because soil-
related issues have been viewed traditionally as local and occasionally national
matters. However, a range of policy questions now require soils to be viewed
within a global context. For example:

* Isthere enough arable land with suitable soils to feed the world in coming
decades?

e Are soil constraints partly responsible for the apparent yield plateau for
major crops?

« How will climate change interact with the distribution of soils to produce
new patterns of land use?
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A comprehensive global view is also needed to deal with the trans-national
aspects of food security and soil degradation. Because of trade, most urbanized
people are protected from local resource depletion. The area of land and water
usedtosupportaglobal citizenisscattered all over the planet. Asa consequence,
soil degradation andloss of production are not just local or national issues —they
are genuinely international.

International organizations, national governments and transnational industries
have an interest in understanding how policy decisions in one domain, country
or region have consequences elsewhere. The State of the World's Soil Resources
Report provides some pertinent examples. For example, decisions on biofuel
policy in the United States and Europe and their impacts on soil resources
in South-East Asia; and the removal of trade barriers in New Zealand and the
subsequent changes in land use and intensification of land management.

Cross-cutting issues

The policy issues outlined above provides a starting point for developing more
effective policy responses. Most of the policy pathways are related to each other
in various ways. Furthermore, there are cross-cutting policy issues that relate
to all pathways. Most prominent is policy relating to science and technology.
The Green Revolution demonstrated the power of agricultural science and
technology, but also exemplifies the trade-offs required to focus on a single
ecosystem service (food production) at the expense of others (e.g. water quality).

Contemporary science policy often focuses on impact and public benefit. In
this regard, soil research is often considered simply as a means to an end.
Although it is relevant to several important such ‘'ends’ (e.g. agriculture,
environment, water management and climate change), soil research is often
overlooked in priority setting exercises. More formal recognition of soil resources
as a cross-cutting issue in science policy is necessary to ensure it receives
sufficient support.
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The way forward

This is the first ever report on the status of the world's soil resources.
The assessment is long overdue. The singular focus on soil has a simple but
yet profound basis. Managed well, soil circulates chemical elements, water
and energy for great human benefit. If soil is managed poorly, it is impossible
to imagine an optimistic future.s® In taking this view, we have framed our
assessment within the broader perspective of land, ecosystem and Earth-
system processes which are the domains of the United Nations Convention
to Combat Desertification (UNCCD), Convention on Biological Diversity (CBD)
and United Nations Framework Convention on Climate Change (UNFCCC)
international treaties.

The assessment has synthesized the scientific knowledge embodied in more
than 2 ooo peer-reviewed scientific publications. In doing this, the ITPS
has reached some disturbing conclusions. The current trajectories in soil
condition have potentially catastrophic consequences that will affect millions
of people in some of the most vulnerable regions over coming decades.
More importantly, the global community is presently ill-prepared and ill-
equipped to mount a proportionate response.

The ITPS is firmly of the view that countries can change current trajectories.
The starting point is implementation of the actions outlined in the World Soil
Charter, listed below:

Actions by Individuals and the Private Sector

e All individuals using or managing soil must act as stewards of the soil
to ensure that this essential natural resource is managed sustainably to
safequard it for future generations.

* Undertake sustainable soil management in the production of goods and
services.
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Actions by Groups and the Science Community

Disseminate information and knowledge on soils.
Emphasize the importance of sustainable soil management to avoid
impairing key soil functions.

Actions by Governments

Promote sustainable soil management that is relevant to the range of soils
present and to the needs of the country.

Strive to create socio-economic and institutional conditions favorable to
sustainable soil management by removal of obstacles. Ways and means
should be pursued to overcome obstacles to the adoption of sustainable
soil management associated with land tenure, the rights of users, access to
financial services and educational programmes.

Participate in the development of multi-level, interdisciplinary educational
and capacity-building initiatives that promote the adoption of sustainable
soil management by land users.

Support research programs that will provide sound scientific backing for
development and implementation of sustainable soil management relevant
to end users.

Incorporatethe principlesand practices of sustainable soil managementinto
policy guidance and legislation at all levels of government, ideally leading to
the development of a national soil policy.

Explicitly consider the role of soil management practices in planning for
adaptationtoandmitigation of climatechangeand maintaining biodiversity.
Establish and implement regulations to limit the accumulation of
contaminants beyond established levels to safequard human health and
well-being and facilitate re-mediation of contaminated soils that exceed
these levels where they pose a threat to humans, plants and animals.
Develop and maintain a national soil information system and contribute to
the development of a global soil information system.

Develop a national institutional framework for monitoring implementation
of sustainable soil management and the overall state of soil resources.
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Actions by International Organizations

e Facilitate the compilation and dissemination of authoritative reports on the
stateof theglobal soil resourcesand sustainable soil management protocols.

e Coordinate efforts to develop an accurate, high-resolution global soil
information system and ensure its integration with other global earth
observing systems.

e Assist governments, on request, to establish appropriate legislation,
institutions, and processes to enable them to mount, implement and
monitor appropriate sustainable soil management practices.

More specifically, the ITPS draws attention to the priorities outlined in the plans
of action for the Pillars of the Global Soil Partnership.s

These are key steps towards:

e adramaticimprovement in our observation and forecasting systems for
determining when and where soil function is being compromised
(Pillars 4 and 5);

e implementation of sustainable soil management across large regions with
urgent priority being given to regions where livelihoods are vulnerable and
heavily dependent on subsistence agriculture (Pillars1, 2 and 3);

e improved governance and the development of more effective institutional
arrangements for the implementation of sustainable soil management
(starting with the preparation of voluntary guidelines) (Pillars1and 2);

« mobilization of resources and the training of a new generation of soil
specialists (Pillars1to 4).

The International Year of Soils in 2015 will be remembered in the coming decades
as the year when the challenges confronting the world's soils was clearly
articulated. We hope that substantial progress will have been made to address
the issues that have been identified by the time the second Status of the World's
Soil Resources report is published in 2020.
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