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Strategies for Soil Conservation and Protection:

Introduction to the Selfoss Workshop, Iceland 14-18 September 2005

A.C. Imeson

University of Amsterdam / SCAPE Project Coordinator, Email: a.c.imeson@science.uva.nl

Organization

This International Workshop is organized by SCAPE (Soil Conservation and
Protection in Europe) in conjunction with a group of legal and scientific experts
from around the world, and with The Soil Conservation Service of Iceland, the
Agricultural University of Iceland and other Icelandic institutions. Other
associated key institutions with specific interests in legislative and scientific
aspects of soil conservation include the International Union of Soil Sciences
(IUSS), the World Conservation Union (IUCN), and the European Confederation of
Soil Science Societies (ECSSS).

The workshop will include seminar presentations and discussions as well as field
excursions, exploring issues of land degradation and soil erosion, mitigation work
and strategies, policies, programs and law for achieving goals of soil conservation
and sustainable land use. Briefing papers of most presentations can be found in
this compilation.

From a European aim to one linked to the Global Dimensions

Soil Conservation and Protection Policy has to be based on both scientific
knowledge and the reality of existing world organisations and power structures.
At its previous meetings SCAPE used local case studies to identify useful
strategies that Europe could build upon and to identify fruitful areas for new
research. SCAPE also looked at Case Studies from other continents and
recognized that the land degradation problems of Europe are linked to problems
or policies in other continents by a global dimension. The global dimension
includes obvious links with climate through the way in which soils affect the
production and sequestration of greenhouse gasses, the albedo and the heat
balance, as well as the links with biodiversity and desertification.

But there is much more. The world is also linked by existing flows of money,
goods and services, by laws and by ideas. And some of these ideas are linked to
concerns that many scientists have regarding the state of the world’s soils, not
just of European ones. What ideas can we formulate at this meeting and how can
these help develop and promote an action plan?

This meeting is a great opportunity because it brings together people with a
background in Law, Nature Conservation and all aspects of the Earth and
Biological Sciences. We can anchor or future ideas about strategies of soil
protection in the separate areas of complimentary knowledge that we have from
different parts of the world.

So the goal of SCAPE at this meeting is to coordinate and integrate its vision of
where Europe needs to go with soil protection and conservation into a shared
vision with all of you, having different other backgrounds, who are at the
meeting.



Soil Conservation Strategies for Europe

During the last three years the SCAPE Project has provided a platform for
discussing the scientific basis that can support the development of soil
conservation strategies for Europe. It has functioned as an integrated project
bringing together different disciplines, stakeholders and interest groups, and it
has involved scientific research and extension, governments and responsible
authorities at different levels, NGO’s and other organisations, as well as
interested citizens and the business world.

SCAPE is an independent entity, where all opinions that are supported by
scientific and accurate knowledge are respected and legitimate. Considerable
effort was made to establish the factual situation regarding the true state of
Europe’s soils and the impacts that the different soil threats are having on them.
Also efforts have been made to understand, discuss and report openly the
complex reasons that make a soil conservation and protection strategy necessary.
Nevertheless, understanding and explaining the reasons for soil protection issues
is not what SCAPE is really for. SCAPE is action oriented, focusing on what short
and long term actions and strategies European citizens should coordinate in order
to achieve the sustainable management of land in order to protect and conserve
the soil and all of the functions we value.

SCAPE has two main interests:

1. What are the implications of the above for the future research, data and
monitoring needs.
2. How can existing research contribute to the soil strategy.

For those of you weren’t at the first SCAPE meeting, the questions or aims of
SCAPE were formulated as follows:

How can sustainable soil conservation and protection actually be achieved?
e How should the key functions of the soil be measured and monitored?
e What is actually known about protecting and conserving soils from good
practice and case studies?
e Proposing strategies for conserving and protecting Europe’s soils.

These aims were considered in the context of different settings at the four
workshops that were held in Spain, Italy, Austria and Norway, as well as in
reports prepared from other parts of the world. One aim of this workshop is to
review and bring together the findings and conclusions from these workshops, all
of which can be viewed at and obtained from the project internet site
WWW.scape.org.

Because SCAPE operated in parallel with the development of the Soil Strategy by
DG Environment the policy context of SCAPE and its relation to the soil strategy
have changed. In practice, the role of the governments who Chair the
Commission as well as the interests of European Commissioners and Scientific
and Administrative Officers has a great impact on policy development and
resources allocated. At the start of SCAPE, the SCAPE steering committee was
able to play a pro-active role in helping to write some of the Technical and
Working Group reports that were to be used to develop the soil strategy. SCAPE
was also able to contribute to the development of the Soil Protection research
agenda at the Vital Soil Conference held last November. Since then, there have
been announcements that the Commission would be producing a soils directive
this year but in fact this did not happen. At the moment DG Environment has



launched a Stakeholder Consultation on the Internet on the Soil Thematic
Strategy (www.europa.eu.int/comm/environment/soil/index.htm )

SCAPE and Future Research Needs

One of the tasks of this meeting is to report on future research needs for soil
conservation and protection. In an earlier communication, a research strategy
based on the outcomes of the DG-ENV Working Group on Research has already
been presented (Blum et al., 2004). Also, the past meetings and discussions of
SCAPE have identified many other ideas that can form part of broader or more
specific elements of a research strategy. Much has been learnt from the data and
monitoring studies that have been reviewed as well as from the case studies of
best practice. Time is ripe for promoting and applying more complete
methodologies for analyzing complex issues such as soil conservation (e.g.
adaptive management paradigm) and that these will have great benefits for

policy.

SCAPE is one of a cluster of EU projects within an area described as land
degradation or desertification. A strategy often mentioned for combating land
degradation is that of sustainable land management (GEF 2002) and this is also
at the heart of SCAPE.

In view of its importance at this meeting we have decided to install a special
working group on Desertification. Reports dealing with Desertification can also be
found at www.scape.org

During the meeting, at the working groups and session discussions we will be
focusing on key emerging issues and frequently asked questions.

Another question concerns different aspects of globalization. There are not
enough trained experts who can go into the field to explain problems. Students
are increasingly relying on virtual knowledge, not on acknowledge acquired by
themselves from real world experience.

Case Studies and Knowledge About what works

SCAPE has considered many different case studies in order to find out what works
in different places. These studies will be discussed at the meeting. There is a
paradox. On the one hand there are great differences in Europe regarding both
the threats facing the soil and the way people deal with it. As a consequence, we
can't always generalize, and all problems have a strong local dimension. There is
a need for new criteria for planners. Every agricultural system needs its own site
specific soil conservation measures. On the other hand many situations seem to
be fundamentally the same. The system always seems to end up at one of a few
states of attraction where the same problems occur. Understanding these
similarities and the causes of the attraction may make it possible to provide
generic solutions for the issues.

Models often try to explain what is happening on the basis of hypothesized cause
and effect. There is sometimes too little data or knowledge about the causes to
enable much confidence to be put into the details of the results. A modeling
approach that looks at attractions rather than causes could give more contrast to
the research.



Data and monitoring requirements

SCAPE has posted a statement on Data and monitoring which is also at
www.scape.org. The meeting will provide an opportunity for you to discuss this
with the authors as well as to present any ideas or suggestions.

Key Emerging Messages

We hope that before or at the meeting we can formulate some key emerging
messages. The author will resist the temptation to tell you his before he hears
about yours.
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The state of European Soils

Luca Montanarella

EUROPEAN COMMISSION, JOINT RESEARCH CENTRE, Institute for Environment and Sustainability
TP 280 I-21020 Ispra (VA), Italy, Email: luca.montanarella@jrc.it

Introduction

An analysis of the status of European soils may identify that most soils are
seriously threatened by a number of degradation processes. Despite this
situation, soil protection has never been ranking high among the priorities for
environmental protection in Europe. This is probably due to a lack of awareness
within the general public of the hidden implications for every European citizen of
these degradation processes. Soils are commonly not well known by the European
citizens, particularly since only a small fraction of the European population is
currently living in rural areas and having a direct contact with soils.

The majority of the wurban population in Europe has only little
understanding for the features and functions of soils. The most common
perception is usually that soils are a good dumping site for all kind of wastes and
that soils can be quite useful as surfaces for building houses and infrastructure.

Only during the last 2-3 years the need for a coherent approach to soil
protection has come on the political agenda in Europe and was therefore
introduced as one of the thematic strategies to be developed within the
Community’s 6™ Environment Action Programme (6™ EAP). The rationale behind
the development of a coherent approach to soil protection is based on the
recognition of the multi-functionality of soils. Soils are not any more considered
only as dumping sites, construction surfaces or means for production (agriculture)
but also as a fundamental environmental compartment performing vital
ecological, social and economic services for the European citizens: filtering and
buffering of contaminants allowing us to have clean drinking water, pool of
biodiversity, source of raw materials, sink for atmospheric carbon dioxide, archive
of cultural heritage etc.. These functions are now recognised of equal importance
as the traditional soil functions commonly attributed to soils: production of food,
fibore and wood (agriculture and forestry) and surface for housing and
infrastructure (spatial development).

In order to develop a soil protection policy it is important to recognise that
soils have distinctive features that make them quite different from the other
environmental compartments, like air and water. Soils are first of all highly
diverse both in space and over time. Soil properties can be completely different
for soils only at few meters distance one from the others. The development of a
common soil map of Europe has helped describing the very high spatial variability
of soils across the European continent (fig. 1). Soils are not static but develop
over time. The timescale for these changes is usually very long (hundreds of
years). Therefore, for policy making purposes, we consider soils as essentially a
non renewable resource. The high variability of soils implies that any soil
protection strategy needs to have a strong local element build in. It is at local
level that we can act in specific ways that are appropriate to the features of these
particular soil types. This of course brings up the important distinction that needs
to be made in identifying the actors that must develop and implement soil
protection measures. It should be recognised that, while there are important local
elements that need to be build in any soil protection strategy, there are
nevertheless, clearly identified off site effects of soil degradation that justify an
European or even global approach to soil protection. Erosion, decline of organic
matter, soil contamination, soil compaction, soil sealing, loss of biodiversity have



very important off-site consequences, like silting of hydropower stations, increase
of atmospheric carbon dioxide, contamination of drinking and bathing waters,
contamination of food, increased frequency of flooding and landslides, etc.. All
these off-site effects seriously threaten human health and have substantial
economic implications.

Status of soils in Europe

A key feature for developing a soil protection strategy is the recognition of the
implications linked with the fact that soils in Europe are the result of thousands of
years of human activities. Hardly any soil in Europe can be considered as truly
“natural”. Maybe just in few remote areas in high mountains and in boreal zones
of Scandinavia we can still find pristine soils not influenced by man.
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Figure 1: Soil map derived from the Soil Geographical Database of Europe at scale 1:1,000,000.

The distribution of soil types, as represented within the Soil Geographical
Database of Europe at scale 1:1,000,000 (figure 1), is therefore giving the
distribution of the major World Reference Base (WRB) soil groups not taking into
account human influence, but only based on soil formation factors determined by
natural conditions.

In reality, European landscapes are the results of the hard work of rural
populations that shaped the territory over thousands of years, strongly
influencing also soil properties.

We can therefore consider the distribution of the soil types as reported in
the soil map of Europe (figure 1) as the climax situation, towards which the soils
would evolve if not influenced by human activities.
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These “natural” soil types have a number of properties that have been strongly
modified by human activities, like for example soil organic matter content, that
are crucial to the functioning of soils within the ecosystem. Since the EU soil
protection strategy is building upon the recognition that the important functions
of soils are threatened by severe degradation processes, there is the need to
quantify these degradation processes and to put them in relation with the
historical development of the European soil cover. The major threats identified so
far are soil erosion, decline in organic matter content, loss of soil biodiversity, soil
contamination, salinisation, soil compaction, soil sealing and major hydro-
geological risks (flood and landslides). In this paper we will briefly review the
status of European soils in relation to four of these major threats, namely the
decline of soil organic matter, soil erosion, soil compaction and salinisation.

Decline in organic matter

Soil organic matter is extremely important in all soil processes. It is essentially
derived from residual plant and animal material, synthesised by microbes and
decomposed under the influence of temperature, moisture and ambient soil
conditions.

There are two groups of factors that influence inherent organic matter
content: natural factors (climate, soil parent material, land cover and/or
vegetation and topography), and human-induced factors (land use, management
and degradation). Heterogeneity is the rule for the organic matter content of
mineral soils (figure 3).

The European distribution of topsoil organic carbon is the best example of
the importance of taking into consideration the historical evolution of European
landscapes. The current levels of topsoil organic carbon in Europe are essentially
the result of human activities since the first agricultural revolution of the Neolithic
age. Natural levels of organic carbon in soils under stable climatic conditions have
been substantially depleted by land use changes due to the expansion of
agriculture at the expense of the naturally forested areas of Europe and
subsequently further depleted by the introduction of the successive improvements
in agricultural technologies, like deep ploughing, rapid rotations, etc. (figure 2).
Therefore, considerations within the EU Thematic Strategy for Soil protection
should aim at the introduction of good agricultural practices allowing for the
organic carbon levels in European soils to increase, possibly reaching again the
“natural” climax, which is to be considered as the maximum achievable level for
each of the specific soil types within Europe. This consideration is particularly
important, if the potential of European soils to act as a sink for atmospheric CO,
needs to be evaluated as a possible option for mitigation of climate change. Soils
can not accumulate organic carbon indefinitely, but can reach an optimum stable
level corresponding to the “natural” levels specific for each soil type.

Soil organic matter decline is of particular concern in Mediterranean areas. Based
on the limited data available, nearly 75% of the total area analyzed in Southern
Europe has a low (3.4%) or very low (1.7%) soil organic matter content.
Agronomists consider soils with less than 1.7% organic matter to be in pre-
desertification stage. Effective measures to revert this trend exist: reduced
tillage, zero tillage, conservation agriculture, cover crops, and application of
manure, compost and sewage sludge. Land use changes like conversion to
grassland and reforestation can have a very positive effect on soil organic matter
content.

11



A
Soil Organic Carbon content

P J T D

|
1
1
1
+
|
1
1
1
1
|
|
1
1
1
|
1
1
1
!
|
1

! 1 L >

3-8,000 B.C. to 1000-1500 A.D last “green” revolution present time

future
Figure 2: Evolution of soil organic carbon over time for a specific soil type (arbitrary scales). A -
Natural, soil type specific, level of Soil Organic Carbon under stable climatic conditions, Bis; -
Depletion of soil organic carbon by stepwise intensification of agricultural practices, C - Stable
conditions today, X - Possible levels of SOC that could be reached by the introduction of good
agricultural practices.

Soil erosion

Soil erosion is a natural process, occurring over geological time, and indeed it is a
process that is essential for soil formation in the first place. With respect to soil
degradation, most concerns about erosion are related to accelerated erosion,
where the natural rate has been significantly increased mostly by human activity.
Soil erosion by water is a widespread problem throughout Europe. As for the
decline of soil organic carbon, erosion has been triggered in Europe by human
activities already in ancient time, mainly through the extensive deforestation
processes that took place in large parts of the Mediterranean area.

By removing the most fertile topsoil, erosion reduces soil productivity and,
where soils are shallow, may lead to an irreversible loss of natural farmland. Even
where soil depth is good, loss of the topsoil is often not conspicuous but
nevertheless potentially very damaging. Severe erosion is commonly associated
with the development of temporary or permanently eroded channels or gullies
that can fragment farmland. The soil removed by runoff from the land, for
example during a large storm, accumulates below the eroded areas, in severe
cases blocking roadways or drainage channels and inundating buildings.

Erosion rate is very sensitive to both climate and land use, as well as to
detailed conservation practice at farm level. The Mediterranean region is
particularly prone to erosion because it is subject to long dry periods followed by
heavy bursts of erosive rain, falling on steep slopes with fragile soils. This
contrasts with NW Europe where soil erosion is less because rain falling on mainly
gentle slopes is evenly distributed throughout the year and consequently, the
area affected by erosion is less extensive than in southern Europe. However,
erosion is still a serious problem in NW and central Europe, and is on the
increase. In parts of the Mediterranean region, erosion has reached a stage of
irreversibility and in some places erosion has practically ceased because there is
no more soil left.

12
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Figure 3: Estimated Organic Carbon contents in the topsoil of Europe.

With a very slow rate of soil formation, any soil loss of more than 1 t ha-
1yr'! can be considered as irreversible within a time span of 50-100 years. Losses
of 20 to 40 t ha™! in individual storms, that may happen once every two or three
years, are measured regularly in Europe with losses of more than 100 t ha™ in
extreme events. The main causes of soil erosion are still inappropriate agricultural
practices, deforestation, overgrazing, forest fires and construction activities.

In a period of rapid changes in both climate and land use, due to global
change, revised agricultural policies and changing international market forces, it
is vitally important to be able to assess the state of soil erosion at a European
level, using an objective methodology. This methodology must also allow the
assessment of erosion to be repeated as conditions change, or to explore the
broad scale implications of prospective global or European-wide changes in land
utilisation. The results of applying such a methodology can provide estimates of
the overall costs attributable to erosion under present and changed conditions,
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and objectively identify areas where more detailed study is needed and possible
remedial action.

The Pan-European Soil Erosion Risk Assessment - PESERA - approach
(Gobin et al., 1999) uses a process-based and spatially distributed model to
quantify soil erosion by water and assess its risk across Europe. The resulting
1km x 1km annual soil erosion risk map (figure 4) reports estimated soil losses in
t/ha/year. Aggregated results at NUTS3 level (figure 5) allow deriving more policy
relevant information from this indicator.

Pan European Soil Erosion Risk Assessment - PESERA
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Soil erosion estimates by PESERA 1 km GRID model, based on European Soil Database, CORINE land cover at 1 km, MARS (50 km) climate data and 1 km DEM

Figure 4: Annual soil erosion risk by water (original data from the PESERA project).
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Soil Erosion estimates prepared by the PESERA Project
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Figure 5: Annual soil erosion risk by water (aggregated results at NUTS3 level).

Soil erosion is regarded as one of the major and most widespread forms of land
degradation. About 17 per cent of the total land area in Europe (excluding Russia)
is affected by soil erosion to some degree. Water erosion is a more common form
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of erosion. Wind erosion is also prevalent in some parts of Western Europe and
Central and Eastern Europe, but is not currently covered by this indicator.

Three zones of erosion can be distinguished in Europe: a southern zone
characterised by severe water erosion; a northern loess zone with moderate rates
of water erosion; and an eastern zone where the two zones overlap and where
former intensive agricultural practices caused significant erosion problems. Within
all three zones, there are areas where erosion is more serious, the so-called hot
spots.

The largest area with a high erosion risk is southern and western Spain
(covering 44 per cent of the country’s territory), with local erosion hotspots on
the southern coast. Portugal, one-third of the country is at a high risk of erosion.
In France, Italy and Greece, the areas with a high erosion risk cover from 1 to 20
per cent of the land surface respectively. In Central and Eastern Europe, Bulgaria
and Slovakia are mostly affected by soil erosion, where around 40 per cent of
land is affected.

Figure 3 reports administrative units (NUTS3) and their respective actual
annual soil erosion risk. Areas with very high erosion rates are located in the
Mediterranean. Most affected are zones in Andalusia, Corsica, Central Italy and
Greece.

Salinisation

Salinisation is the process that leads to an excessive increase of water-soluble
salts in the soil, in the soil solution.

The accumulated salts include sodium, potassium, magnesium and
calcium, chloride, sulphate, carbonate and bicarbonate. A distinction can be made
between primary and secondary salinisation processes. Primary salinisation
involves accumulation of salts through natural processes due to high salt contents
in parent materials or groundwater. Secondary salinisation is caused by human
interventions such as inappropriate irrigation practices, e.g. with salt-rich
irrigation water and/or insufficient drainage.

Table 1. Distribution and extent of salt affected soils in Europe (Szabolcs, 1974).

Mapping unit
Alkali soil Potentially Total
Country Saline | without | with salt area
soil structural B-horizon affected in
soil
non-calc. calc. 1000
ha
Austria 0.5 - - - 2.5 3.0
Bulgaria 5.0 - 20.0 - - 25.0
Czechoslovakia 6.2 7.5 2.7 4.3 85.0 105.7
France 175.0 - 75.0 - - 250.0
Greece 3.5
Hungary 1.6 58.6 294.0 31.9 885.2 1271.6
Italy 50.0 - - - 400.0 450.0
Portugal 25.0
Romania 40.0 100.0 110.0 - 250.0
Spain 840.0
U.S.S.R. 7546.0 1616.0| 20382.0 - 17781.0| 47325.0
Yugoslavia 20.0 50.0 110.0 75.0 - 255.0

In dry land areas of Europe potentially affected by desertification (arid, semiarid
and dry sub humid) the most affected zones are located in Hungary, Romania,
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Spain, Italy, Albania, FYROM and Greece, according to several authors (Szabolcs,
1991); (Misopolinos et Szabolcs, 1996); (EEA, 1998).

Physical degradation

The most common form of soil physical degradation is soil compaction. Soil
compaction occurs when soil is subject to mechanical stress through the use of
heavy machinery or overgrazing, especially in wet soil conditions. In sensitive
areas, walking tourism and skiing also contribute to the problem. Compaction
reduces the pore space between soil particles and the soil partially or fully looses
its absorptive capacity of water. Compaction of deep soil layers is very difficult to
reverse (CEC, 2002).

The overall deterioration in soil structure caused by compaction restricts
root growth, water storage capacity, fertility, biological activity. Moreover, when
heavy rainfall occurs, the water can no longer easily infiltrate the soil. Resultant
large volumes of run-off water increase erosion risks and are considered by some
experts to have contributed to some recent flooding events in Europe.

It has been estimated that nearly 4% of soil throughout Europe suffers
from compaction, but no precise data are available.

According to a recent study (Jones et al., 2001, 2003), more than a third
of the soils in Europe are highly susceptible to compaction in the subsurface
layers or horizons (fig. 7). Compaction of surface soil can, at least temporarily, be
alleviated by mechanical loosening but in the subsurface horizons this is often
difficult and expensive. Therefore any management system that is likely to
increase subsoil compaction is not truly sustainable.

Susceptibility to Subsoil Compaction
B Low

Moderate
High
I Very High

Figure 6: Susceptibility of soil compaction map of Europe.
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Conclusions

The status of European soils is the result of human activities over the past
millennia. European landscapes are our cultural heritage and deserve protection
for future generations. Since they are human constructions, the widespread
abandonment of rural areas is one of the main causes of the extensive
degradation of these delicate landscapes, leading to soil degradation and in
extreme cases to desertification. The EU Thematic Strategy for Soil protection
aims towards the protection of the functionality of these complex soilscapes that
have been the result of the hard work of generations of European farmers.
Identifying the areas that are at risk of irreversible degradation by the major
threats of soil erosion, decline of organic matter, compaction and salinisation
allows to target our action in a more effective way.
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Abstract

Soils are intensively affected by land use and by the spatial structure of
landscapes since the onset of cultivation. But the long-term quantitative
consequences of human activities on the development and the destruction of soils
are widely unknown. The complex long-term interactions of land surface - soil
formation - soil erosion - climate - land use and landscape structures, were
investigated and quantified by the authors in Germany, in China, in Chile, in
South Africa and in the USA.

The destruction of the vegetation cover which occurred in very different
periods and cultures enabled soil erosion. Whereas a large number of
precipitation events of moderate intensity caused the formation of colluvial layers
and thus a reduction of surface height differences and slope inclinations, extreme
precipitation events cut deep gully systems into the slopes and valley bottoms,
thus increasing height differences and slope angles. About a third of the total soil
erosion during the last 1,500 years in Germany was caused by a few rare
precipitation events during the first half of the 14™ century. Intensive gullying
and sheet erosion resulted in the abandonment of fields. In some cases people
tried to manage the consequences of erosion. To be able to go on with
horticulture and agriculture, farmers filled small gullies 4,750 years ago in
Northern China and since several centuries in Central Europe.

Excluding the tremendous effects of rare and extreme rainfall events, soil
erosion rates increased dramatically in all of the investigation areas with
intensified agriculture and larger fields. During the 20™ century soil erosion
increased significantly. There were different reasons for example the reallocation
of land (increase of field sizes), the introduction of new crops and new crop
rotation systems (with longer periods without vegetation cover on soils), the use
of new equipment (machines which compact soils intensively and enable the
cultivation of steep slopes) and political decisions ("The Native Land Act” of 1913
in South Africa, the “Great Leap Forward” in 1958 in China).

Research deficits

A tremendous amount of research has been carried out in the past decades to
quantify and model recent processes of soil erosion. Several authors broach the
issue of the amount of recent soil erosion in different regions and countries and in
a global perspective. Since most of these studies are using data based on short
term measurements, the importance and the limitations of this data base have to
be discussed. Laboratory measurements and small plot studies are undoubtly
helping to get a better understanding and knowledge of the processes and the
causes and effects of soil erosion on a micro scale. Field experiments on small
plots, often with sizes much less than 0.1 ha, were used to quantify soil erosion,
usually lasting only some years and rarely a few decades. But the plethora of
conditions influencing soil erosion processes in real landscapes varies
considerably in space and time. Therefore, the measurement of soil erosion on
plots or in the laboratory can’t provide soil erosion data valid in a long term
perspective and on larger spatial scales. Rare but effective events with recurrence
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intervals of several decades or some centuries often are excluded and it remains
doubtful, that the duration of the measurement periods represents the long term
average conditions. On the other hand it is impossible to gain reliable information
of soil erosion on a regional, a continental or a global scale by the analysis only of
the microscale. Soil erosion processes and thus the amount of soil erosion and
the sediment delivery ration differs depending on spatial and temporal scales.
Models and estimations are wusually based on data sets generated by
investigations on small plots. Therefore, most regional, national and global
quantitative soil erosion data, extrapolated on long time scales, are at least
speculative.

To obtain reliable mean data about soil erosion processes in landscapes,
the causes and effects of soil erosion on soil development, environment and
people sediments deposited on slopes, in valley bottoms and in lakes have to be
analysed. If an appropriate methodology will be applied, these geo-archives
deliver qualitative and quantitative data on different temporal and spatial scales.
The temporal scale can be extended to several thousand years into the past,
depending on the land use history and the duration of agriculture at an individual
research area.

Research areas

For the quantification and evaluation of the complex interactions of land use
dynamics, soil formation processes and soil erosion processes in a long term
perspective the authors have analysed sites and catchments in East Asia, Central
Europe, South Africa, North America, and on islands in the Eastern Pacific. The
study areas were selected to investigate the effects of a wide range of land use
systems for the differentiation of long term processes from rapid changes.
Applications of the four-dimensional-landscape analysis at the following areas
with varying land use histories are summarized:

e More than 2,000 sites in Northern, Western, Central, Eastern and
Southern Germany. Several sites in areas covered with fertile loess soils
and with calcareous sandy soils were often used agriculturally during
prehistoric times (Neolithic Age, Bronze Age, Iron Age), during high
Medieval Times and during Modern Times.

e The Zhongzuimao area near Yan‘an, Shaanxi Province, Northern China,
which is characterised by permanent horticulture and agriculture since
5000 years.

e On Poike Peninsula, Easter Island, Chile, the woodland protection was lost
from about 1300 CE until 1550 CE. Polynesians cleared about 16 million
palm trees, which had been used for agroforestry.

e On Robinson Crusoe Island, Archipelago Juan Fernandez, Chile, goats and
the felling of sandalwood and of chonta palm trees destroyed the
vegetation cover of the soils namely in the late 18", 19" and 20%
centuries.

e At Inxu Drift, Eastern Cape Province, Republic of South Africa, in the
former homeland Transkei agricultural land use began around 1800 CE
and is being practiced intensively since the 1920s.

e East Fork Cottonwood Creek, Central Oregon, USA, and Dwight's Creek,
Palouse, Washington, USA. Farmers arrived in the east of Washington
State and in Central Oregon during the second half of the 19" century.
They eliminated the protective woodland and the grassland until the early
20" century. Since then the loess areas of the Palouse were used
agriculturally whereas sites in northern Oregon were abandoned during
the first half of the 20" century.
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e At Xixi near Xichang, Southern Sichuan Province, China, forest areas were
cleared due to the political campaign of the “Great Leap Forward” in the
year 1958 CE. Some areas were used agriculturally for several years,
others were afforested in 1985.

Results

The reconstruction of past soil erosion processes and past land use changes in
different ecosystems analyzed with the concept of the four-dimensional-
landscape-analysis based on the geo-archives, shows clear evidence for the
beginning of soil erosion in different parts of the world. The case studies have
shown that soil erosion was enabled by the first significant removal of soil
protecting vegetation by humans (e.g. by clearing of woodland) or by their
grazing animals, resulting in a lower vegetation cover density. The soil erosion
processes were then caused by intensive precipitation events. Soil erosion started
with the beginning of agriculture in all areas which were investigated. Since the
rise of agriculture the intensity of soil erosion varied highly in time and space on
the surface of the earth:

In the early settled hilly regions of Northern China, for example on the
Zhongzuimao, soils were eroded completely at most sites during the first
thousands of years of agricultural land use (before 5,000 years BCE). Calcareous
loess has been exposed since then in the loess plateau of northern China.

Only at a few sites in Germany soils were eroded completely during
prehistoric times. In the hilly areas of Central Germany shallow soil covers were
often eroded completely during Medieval Times and Modern Times on upslope and
midslope areas. Deep soils were eroded down to the B-horizons on midslope
areas in Northern and Northeastern Germany. In basins covered with loess (e. g.
in Southern Lower Saxony) soils were totally eroded on steep midslope sections
during that period.

Our investigations prove further that rare extreme weather events (100-
year events, 1000-years event) were responsible for most of the soil loss in
agriculturally used land in the long term perspective. In Germany about a third of
the total soil erosion during the last 1,500 years was initiated by a few rare
rainfall events during the first half of the 14" century. High runoff energy was
responsible for the gully development. During events with moderate surface
runoff rills incised, that were removed by the next ploughing of the field. The
mixing and flattening processes after deposition created the shiny plane colluvial
sequences at lower hill sections. The past erosion processes often corresponded
with a reduction of soil fertility.

In the 20™ century major changes of human society in general and
especially of land use systems highly increased soil erosion rates in the research
areas:

e Inxu Drift (Eastern Cape Province, RSA) in the 1920s,

e Poike Peninsula (Easter Island, Chile) in the early 1930s,

e Dwight’s Creek (Washington, USA) in the year 1935,

e East Fork Cottonwood Creek (Oregon, USA) during the first two decades of
the 20'™" century,

e Zhongzuimao (Shaanxi, China) in 1958,

e Xixi (SW-Sichuan, China) in the 1960s, and

e Germany during the 1950s, 1960s, and 1970s.

Causes of the dramatic raise of the soil erosion rates during the 20"
century

What were the reasons for the raise of the soil erosion rates during the 20

century? During that time in none of the areas under investigation a significant
increase in the number or in the intensity of heavy precipitation events was
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recorded. As our studies show three major reasons are responsible for the
significant increase of soil erosion, in some areas the beginning of gullying, in the
20" century:
e changes in the structure of vegetation and landscape
¢ the intensification of agriculture by technical improvements
o the modification of the political situation, of the social conditions and of the
behaviour of rural people.
The case studies give (under temporal and spatial aspects) examples for the
specific causes influencing the stability of the soils and the importance of soil
erosion: In the 1920s at Inxu Drift most of the vegetation cover protecting the
sensitive subsurface soils was removed when the number of people and cattle
was rising due to the apartheid system. In the early 1930s on Poike Penisula on
the Easter Island intensive sheep ranching with frequent burning of the grassland
enabled gullying and micropedimentation. In 1935 in the Dwight's Creek in
Palouse in the Pacific Northwest of the USA technical improvements enabled the
agricultural use of steep slopes. Intensive grazing of highly sensitive ecosystems
permitted gullying in Central Oregon early in the 20" century. Since 1958 on the
Zhongzuimao the reallocation of land and changes of the political situation and
the social structure as well as the introduction of new crops and farming practices
multiplied soil erosion in the loess plateau of northern China. In the 1960s in Xixi
in Southwest Sichuan the intensification of land use and the terrace construction
without experience made erosion possible. Since the 1950s in Germany the
removal of soil protective structures (such as terraces, hedgerows and
grassland), the resulting increase of the field sizes and the compaction of soils
due to the use of heavy machines tripled soil erosion rates.

Humans are not only influencing soil formation and soil erosion processes
in Europe and East Asia since several thousands of years, in Southern Africa, in
the Americas and in East Polynesia since several centuries. Soil erosion processes
which were enabled by the first intensive human activity then determined the
following land use phases and also the geomorphological development of
landscapes. Gullying, the total erosion of soils and the exposure of bedrock
resulted in the abandonment of the fields affected. In some areas (Easter Island,
Robinson Crusoe Island) soil erosion that once started, continued after the end of
intensive land use. Small pedimentation walls moving upslope are destroying
relics of vegetation since centuries. The total erosion of soils in hilly and
mountainous areas during prehistoric and historic times often caused the
exposure of solid rock. Chemical and biological weathering (in cold or semiarid
climates physical weathering, too) and soil formation processes develop there
new soils that can be used agriculturally only after several thousands of years.
Taking in consideration the time scale of a human life the total erosion of a soil is
to be judged irreversible.
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Abstract

There is no single solution to soil conservation. A six-fold package is outlined in
the paper. First, perceptions of the importance of soil have to be changed to
achieve common recognition that soil is a critical element in human survival,
essential natural capital, part of healthy ecosystem function and essential for
biodiversity conservation. Second, methods for placing a monetary value on soil
are needed in order for it to be included in economic accounting systems and
investment decision making. Third, knowledge needs to be improved, including
soil sensitivity to erosion, and practical soil conservation measures. Fourth,
improved means of knowledge transfer should be provided linking the laboratory
to the farmer and the field. Fifth, incentives to stimulate soil stewardship are
required. Sixth, a national legal framework should encapsulate a package of
measures.

Introduction

There is no single solution to soil conservation. Legal instruments, for example,
on their own will not persuade governments of the need to change land use
policies and incentive systems. Increasing scientific knowledge about the causes
of soil conservation will be of little value unless this can be directly related to the
role of farmers and other users of soil resources. Likewise assuming that farmers,
as the main users of soils, know intuitively how to be the stewards of the soil has
proven to be a misnomer in many parts of the world.

It is clear from my personal experience working especially in Scotland and in
Iceland, and more recently in central and eastern Europe, that decision makers,
politicians, scientists, farmers, and advisors have not yet brought together the
sum of their collective knowledge and experience to develop and implement
approaches that will ensure the ecologically and environmentally sustainable use
and socially just use of the individual nation’s and the world’s soil resources.
Specifically from my experience as a government official in The Scottish Office
responsible for rural development and for environmental policy, politicians and
civil servants have so far failed to recognise the critical natural capital of soil and
the need to ensure measures are in place to maintain and restore its productive
capacity. It is equally clear from my role running a government natural heritage
agency (Scottish Natural Heritage) for a decade that biodiversity conservation, as
developed in the aftermath of the Convention on Biological Diversity, has been
interpreted far too narrowly and traditionally in my own country of Scotland and
in many other parts of the world: there has been an undue focus on species and a
failure to consider effectively the ecological health and vitality of ecosystems. In
recent years, my experience of the relationship between different parts of
government ministries shows a total lack of a coordinated and consistent
approach of the role that farmers play as custodians of natural resources such as
soils along side their role as food producers.

And from my role as a non-executive director of an integrated agricultural
institution in Scotland (the Scottish Agricultural College) and my reflections on
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the role of participative approaches as a member of the IUCN-The World
Conservation World Commission on Protected Areas, I see no other way forward
than a much integrated approach to soil conservation. By this I mean the
integration of policy and incentives for food and for stewardship of the soil, the
stimulation of the positive role of farmers, the translation of scientific and other
knowledge about soil management to farmers and their advisors, and the
development of legal measures which combine both facilitative approaches and
necessary regulation. Therefore, my simple argument is that soil conservation can
only be achieved if all of the pieces of the jigsaw are brought together as an
integrated whole. I shall develop these ideas in the rest of the paper.

1. Changing perceptions about soil

There are many common perceptions of soils that those attending this conference
might recognise:

‘Soils are infinite’ ‘soils are self replenishing’ ‘soil erosion does not occur’
‘fertilisers and other additives will maintain productivity’ ‘soil is improving as a
consequence of continued production’ ‘soil biodiversity does not matter’ ‘climate
change will increase soil productivity in northern countries’ etc etc.

I recall in the late 1980s in Scotland many of these views to the point that those
responsible for advising the government on soils were adamant that soil erosion
was not a problem, and that the claims by conservationists about overgrazing
were nonsense as overgrazing, never mind its link to soil erosion, did not exist
either! Even in the later 1990s when ideas of soil conservation strategies were
being aired, the government refused to accept the offer from its statutory
environmental agencies to develop, in consultation with other interests, a soil
conservation strategy for the country. Instead it asked a group of academic
scientists to review the position and, unsurprisingly, their main conclusion was
that more research was needed! (Davidson et al, 2001).

I have detected a similar position in Iceland over the decade or so I have been
visiting the country. Agricultural policy and soil conservation policy, although
being the responsibility of the same ministry is not seen as part of the same
overall issue of the better stewardship of natural resources. Even in the widely
acclaimed Icelandic government sustainable development strategy the section on
soils is not connected to the rest of the strategy (Ministry for the Environment,
2002).

It is instructive to consider the work of governments as signatories of the
Convention on Biological Diversity. I have not been able to identify substantive
discussion on soils as a fundamental biodiversity asset or the issues of soil
conservation in any of the Proceedings of the Conference of Parties.

It will be very difficult to move forward effectively on more measures for soil
conservation without changing the perception of society in all of its constituent
parts about the value of the earth’s soil resources and the need for their
improved stewardship. This is a social and ethical issue, as well as an ecological
and environmental issue.

The starting point for changing perceptions about soil should be a public
campaign in as many countries as possible to explain the importance of soil,
societal dependence on it and the need for its careful stewardship. Key facets of
the campaign should include the value of the soil for food and fibre production,
especially linking the productivity of the soil to its natural capacity and the
problems resulting from overuse, heavy machinery, overgrazing, etc. In addition,
the role of soil in other facets of environmental management should be promoted.
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For example, there is the role of soils for the sequestration and storage of carbon
and the contribution that this can have on the amelioration of climate change. For
example, there is the role of soils in the natural functioning of ecosystems which
provide a home for plant and animals species and a store and regulator for water.
Bearing in mind the importance of the soil as the substrate for and home of many
unique species of plants and animals and of a unknown number of microbial
forms, then its role in maintaining biodiversity conservation, including genetic
diversity, is another facet to be promoted.

Rather than focus changing perceptions on the scientific and soil using
community, campaigns needed to be aimed at the general public through the
most accessible media such as television and the web. The school curriculum can
be used to get over the message of the importance of soil and the benefits of soil
stewardship should be used a great deal more. Our experience in Scotland in
working with geography teachers to produce packs on soils for use in the
classroom has been beneficial according to the Scottish Association of Geography
Teachers who have participated in the development and used the material in the
classroom (Scottish Natural Heritage, 1995).

2. Valuing soil as a societal resource

Many natural resources are not recognised as economic and social assets and are
not accounted for in evaluation mechanisms. The assessment of costs and
benefits in decision making within government and also within business has
tended to focus too narrowly on the immediate and direct factors such as the cost
of raw materials and the benefits to society through the creation of jobs. These
approaches are less than sophisticated in their assessment of the indirect and
long-term implications for the use of natural resources, either in terms of the
costs of overexploitation or the benefits of restoration or more sustainable levels
of use. Progress is being made in many parts of the world to ensure that natural
resource accounting is brought to the attention of decision makers and used
effectively. However, progress is far too slow and more effort is needed to
measure the value and importance of soil as natural capital and as societal goods
and services. In Europe, cooperative research and development is needed to
devise measures for use in assessments of strategies, programmes and projects
for the EU as a whole and in its constituent parts as. More specifically, if soils as
natural and societal capital are to be accepted, then their value needs to be
recognised in countries national accounts alongside economic and social factors

3. Developing knowledge about soil conservation

A great deal of knowledge about soil erosion and its causes, and about measures
for conserving soil already exists and has been published (see Royal Commission,
1996, and Scottish Natural Heritage, 1996). But, to me, as an outside observer,
greater knowledge is needed on certain aspects of soils as a basis for improving
knowledge of and measures for soil conservation. I suggest the following topics
are worthy of further investigation.

Soil sensitivity to erosion

Soils have a varying sensitivity to erosion, for instance in relation to their
structure, topography and precipitation regime, and their type of management
and use. Therefore, developing methods for assessing and measuring soil
sensitivity to erosion should be given priority. It would be preferable if this was
undertaken as part of wider assessments of the landscape sensitivity to erosion
and other environmental changes which have been developed in recent years by
geomorphologists (see, for example, Thomas et al, ???7?).
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Soil carrying capacity

There remains a need to understand better the carrying capacity of the whole soil
system for different types and levels of use. All too often in my own country the
assumption has been that the capacity is infinite and only in the longer term have
the consequences for the productivity of the soil and its carrying capacity become
evident: such as in relation to levels of grazing intensity by different native and
domesticated species. More knowledge is also needed on the carrying capacity for
pesticides and herbicides and other applications which have a rapid impact of
growth but their longer term consequences are not always clear.

Rates and causes of soil erosion

Measures of rates of soil erosion do exist but there is a need for more
comprehensive approach. Rates assessments on their own are not particularly
valuable unless they are amplified by assessment of the various causes of
erosion. Using this information targeted conservation measures are more likely to
be successful.

Soil cultivation

Cropping regimes can have significant impacts on soil stability and its erosion
potential. The trend in my own country to plough in the stubble from the previous
seasons’ arable crop and sow on the bare ground in the autumn or winter
certainly increases the opportunity for bulk loss in extreme precipitation events
during the winter. It also is claimed to have a detrimental effect on the provision
of food for birds and other species in the winter season. While it is recognised
that market forces and the need to provide flexibility to beat the weather are the
drivers, the soil and biodiversity conservation benefits of maintaining stubbles are
rarely recognised and acted upon. Similarly, the ploughing practice on steeper
gradients seems to be determined more by health and safety issues than
conserving the topsoil and reducing the flushing out of nutrients. Practical
measurement of the benefits of more conservation friendly practices for the soil
should be documented from the many field tests that have been undertaken in
different soil types and environmental conditions.

4. Transferring knowledge to soil managers

A great deal of the technical knowledge on soil conservation does reach the
practitioner on the ground. However, I have found little material in my own
country on translating technical knowledge of soil erosion and conservation in an
accessible way to those undertaking use and management of soil and those who
own it, especially farmers (MAFF, 1993 and DEFRA, 2002). There are a humber of
improvements that could be made in many countries to provide better
information in an accessible manner to farmer and other soil managers and users.

The use of Extension Services in rural areas is well tried and tested but in some
countries there is now a view that the market should work better and that unless
farmers are prepared to consider paying for advice then the sate will not provide
them. On the other hand, from experience for example in Scotland and in
Iceland, provision of locally-based advisers, either free or for payment of a
modest fee in relation to farmers income, can be beneficial. It is essential that the
advisers are practical, credible to the users and are able to translate the more
technical material in way that is valuable to farmers.

The translation of technical material into understandable advice using
accessible methods of communication, such as text messaging, web, and tractor
cab cards, is an equally important component Long gone are the days when
farmers have either the time of the inclination to look at detailed manuals.
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One of the best ways of improving soil management is through the establishment
of demonstration farms and plots. Farmers learn best from their peer group
leaders and so establishing a demonstration on the land of a private farmer is
likely to be much more effective than on a state-owned farm, although the value
of the latter should not be discounted. In Scotland, for example, a series of
demonstration farms to show case the most environmentally effective forms of
management has been established as voluntary associations by farmers: the
Farming and Wildlife Advisory Groups and the Linking Environment and Farming.
These are proving to be an effective way of inducing other farmers to do likewise.
And at the same time the Scottish Agricultural College has a series of farms for
experimental and demonstration purposes and holds open days and special
events for the farming community. This effort is paid for largely by financial
support from the government.

Another important ingredient in transferring knowledge to farmers is through the
development of Codes of Practice. Many countries have such codes and these
have benefited from the knowledge and experience of farmers themselves as well
as from soil research. In drawing up codes, it is essential that the farming
community is involved both to share its practical experience and also to ensure
that the final product is both useable.

5. Stimulating soil stewardship

Many farmers and farm ministries claim that the farmer is the best steward of the
land, including the soil. But this has been questioned many times by those
concerned with soil erosion and the sustainability of natural resources. Farmers
are, of course, driven by the economics of the market place, both the real
external market in the countries where this operates or the shadow market in
those many countries where there are subsidies to encourage certain types of
production. The gradual development of a global level playing field for agriculture
with the removal of subsidies is one of the drivers of change but this would be
most unfortunate if it resulted in the degradation of the soil and the decline in its
natural productivity. As part of a package of measures flowing from the global
commitment on sustainable development, the conservation of and sustainable use
of biodiversity, and the achievement of the Millennium Development Goals of
poverty reduction and access to safe water, then improved stewardship of the
world’s soil resources have a key role to play. It is not merely a matter of letting
market forces determine the types and intensities of use with no thought for the
longer term ecological and productive health of the soil. A package of measures
embracing both ‘sticks and carrots’ would be justified.

Develop and implement basic soil stewardship code
There are many good examples (see MAFF, 1993, and DEFRA, 2002) and all
nations should be encouraged along this course of action.

All soil managers and land owners should be encouraged to implement the code.
It is for consideration whether a penalty for not implementing the code should be
devised and enforced, and conversely, whether any incentives which farmers
could obtain would be withdrawn if they did not follow the code.

Provide incentives for conservation

Traditional measures of cash for achieving higher levels of soil management are
used in many countries. For example, in the UK a new scheme, arising from the
review of the EU Common Agriculture Policy agreed in 2003, sets down the
minimum requirements and preferred levels of soil management to be achieved
before financial assistance is given and the higher levels of stewardship which can
attract direct financial support (Scottish Executive, 2004). More innovative
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schemes have been in existence in parts of Australia for a long time, including tax
breaks which arguably provide a much greater incentive than grant assistance.
Any such approach would need to comply with GATT subsidy and level playing
field issues.

Soil conservation is perhaps best undertaken on an ownership unit but in
countries where the units are small, as in many parts of Europe, and where
ownership boundaries do not make sense in managing natural resources, such as
soil, then longer term planning for soil conservation should be considered. The
geographical unit for the plan needs to make sense locally to the farmers
involved, with financial, technical and hardware support provided.

Involving farmers in developing conservation solutions

One of the most important lessons from the past is that solutions for soil
stewardship imposed upon farmers and other land mangers will not work
effectively. There is a growing body of experience in relation to the management
of natural resources which points to the need to identify and actively engage all of
the appropriate stakeholders throughout the development of new methods and
schemes of they are to benefit from practical experience and if they are to have
any chance of being accepted and implemented (Borrini-Feyerabend et al, 2004).

This experience therefore raises questions about the organisation for soil
conservation at the national level. In my experience within government and state
agencies in a number of countries there is never one ideal solution to
organisational structures and mechanisms. It very much depends on the specific
circumstances within the country: whether the normal approach is centralist and
dirigiste or whether it is devolved and facilitative, whether there is political
support from government or just local demand for action, whether there is a
strong local presence of expert advice or whether this is centrally based, and
whether the need for soil conservation action is seen largely at the official level or
by those who own and manage the land.

Taking just two examples with which I am most familiar: Scotland and Iceland,
lessons can be learnt from the different approaches. In Scotland, there is no
formal lead responsibility for soil conservation nor any specific government
agency charged with giving advice or providing resources. This probably stems
from the view that soil conservation is not a priority and has only just been
recognised as a management issue following the reorganisation of agricultural
support under the EU Common Agriculture policy. As a result the issue of the
stewardship of soil as a critical natural resource has not been taken seriously. In
the complex bureaucracy that supports the farming industry in Scotland it is not
really justified to set up a separate agency. Informally, both Scottish Natural
Heritage and the Scottish Agricultural College play complementary roles, the
former in relation to soil conservation and the latter in relation to soil
management. But it is essential that there is more recognition by the Minister and
his officials of the need for soil conservation as a critical component of good
agricultural practice and the need for advice on soil management to be made
available to farmers.

In Iceland, the establishment of the Soil Conservation Service almost a century
ago was a reflection of the political and practical imperatives to combat soil
erosion both as a natural phenomenon and a human-induced problem.
Establishing a separate agency was the standard Icelandic way of proceeding by
government and, whilst there have been suggestions in recent years for mergers
with other state agencies, there remains a recognition of the need for
government intervention in the fight against soil erosion. The lessons from
Iceland are, briefly, that political support only continues while the problem being
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addressed is being done so effectively band is of such magnitude that it cannot be
solved quickly, that top down approaches ignoring the role of farmers and other
land managers does not work as effectively as active engagement of these
stakeholders, and that scientifically informed approaches allied to clear advice
through locally based staff are likely to be more effective than the more
traditional ‘government knows best top/down approaches’.

6. Providing a legal framework

A legal framework at national level is preferred rather than informal approaches
or relying on administrative arrangements as this gives greater authority to
government in dealing with issues, and gives the constituencies of interest a
yardstick against which to test action. The components of the legislative package
will depend on national needs and circumstances, but the following are elements
which are should be seriously considered for inclusion:

o providing a legal definition of the soil as a resource in terms of critical
natural and social capital;

o providing a legal definition of soil stewardship and placing a statutory
requirement on owners and tenants of land for achieving soil
stewardship. A Code of Practice should be attached to the legislation as
a Schedule, so that it can be readily amended in the light of changing
circumstances;

o providing the statutory basis for ‘Soil Conservation Areas’ where
special measures are or might be necessary to combat erosion;

o providing the statutory basis for the establishment of ‘Soil Preservation
Sites’ where soils should be preserved for posterity because of their
research and education interest and potential for example, palaeosoils
recording key events in recent Earth history, ecological history sites,
representative sites for different types of soils;

o providing for soil research, development and demonstration projects;

o providing the basis for financial incentives for exemplary management
of soil resources; and

o providing for the opportunity to establish a specific authority or agency
to promote soil conservation

Conclusion

Any strategy for combating soil erosion and stimulating the ethic and practice of
soil conservation should encompass all of the 6 elements identified. They should
be developed with active input from all relevant stakeholders and should be
developed and implemented in an integrated manner. Natural, social and political
circumstances will vary from country to country, but the suggestions made in this
paper and the experience from a limited number of countries quoted, alongside
the great amount of knowledge and information available, should help to in the
longer term to increase soil conservation practice.
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Abstract

The World Conservation Union (IUCN) is the world’s largest conservation network.
It’s mission, to “influence, encourage and assist societies throughout the world to
conserve the integrity and diversity of nature and to ensure that any use of
natural resources is equitable and ecologically sustainable”, provides a sound
platform for the Union to investigate the legislative and policy aspects of the
sustainable use of soil.

This paper describes the organizational structure of the IUCN as it applies to the
implementation of the IUCN’s Soil program. The Soil Law program is managed by
the Environmental Law Program of IUCN. The Programme consists of the
Environmental Law Centre and the IUCN Commission on Environmental Law. The
Soil Law program is based on the October 2000 IUCN World Conservation
Congress Resolution for the Sustainable Use of Soil which requires the
Environmental Law Program, in its development of legal guidelines and
explanatory material, and investigation into a global legal instrument for the
sustainable use of soil. It is tasked to pay particular attention to the ecological
needs of soil, its ecological functions for the conservation of biodiversity and the
maintenance of human life. The Resolution is directed to both the national and
international levels of legal protection for soil.

Introduction

The World Conservation Union (IUCN) is the world’s largest conservation network.
It was founded in October 1948 as the International Union for the Protection of
Nature (or IUPN) following an international conference in Fontainebleau, France.
The organization changed its name to the International Union for Conservation of
Nature and Natural Resources in 1956. IUCN brings together 82 States, 111
government agencies, more than 800 non-governmental organizations (NGOs),
and some 10,000 scientists and experts from 181 countries in a unique worldwide
partnership. IUCN’s mission is: “to influence, encourage and assist societies
throughout the world to conserve the integrity and diversity of nature and to
ensure that any use of natural resources is equitable and ecologically
sustainable”. While the idea of conserving the environment has steadily gained
political acceptance over the past few decades, people generally misunderstand
the benefits that biodiversity and ecosystems provide to humans. Around 15,589
species of animals and plants are threatened with extinction. Many ecosystems -
especially soil ecosystems - are being degraded and destroyed at an alarming
rate, which is extremely disturbing, given the large range of highly valuable
services they provide to human beings. Well-functioning soil ecosystems help in
reducing poverty and improving livelihoods, societies and economies. It is
appropriate that all ecosystems are properly evaluated as a basis for all land use
decision-making (Shepherd 2003).
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Ecosystem emphasis

In October 2000, IUCN acknowledged the key role that soils play in ecosystem
management when it passed its “Soil Resolution” to investigate effective legal and
institutional frameworks for the sustainable use of soil (See Hannam and Boer
2002; Boer and Hannam 2003; Hannam 2005). Information on soil ecosystems
must be effectively integrated into the decisions and actions of local, national and
international policy makers in all sectors. Moreover, in a broader sphere, IUCN
generally continues to improve scientific understanding of what natural
ecosystems provide to people and it seeks to ensure this knowledge is used in
practical ways by bringing together scientists, policy makers, business leaders
and NGOs to impact the way the world values and uses nature. The priority of
IUCN’s 2005-2008 Program is to build recognition of the many ways in which
human lives and livelihoods, especially of the poor, depend on the sustainable
management of natural resources. In this regard, IUCN is applying sound
ecosystem management in its environmental law program, to conserve
biodiversity and build sustainable livelihoods for those directly dependent on
natural resources.

IUCN is actively engaged in managing and restoring ecosystems and improving
people’s lives, economies and societies and its databases, assessments,
guidelines and case studies are among the world’s most respected and frequently
cited sources of information and reference on the environment. As the world’s
largest environmental knowledge network, the Union has helped over 75
countries to prepare and implement national conservation and biodiversity
strategies. IUCN provides policy advice and technical support to governments, UN
organizations, international conventions and other groupings such as the G8 and
G77, including technical assistance to prepare national biodiversity strategies and
action plans and providing technical support for drafting environmental laws and
natural resource management strategies.

IUCN SOIL LAW PROGRAM

The IUCN Soil Law program commenced with the passing of the Soil Resolution at
the 2000 World Conservation Congress. This paper will focus on the
organizational and broad policy environment of IUCN in which the Soil Law
program fits, whereas comprehensive information about the progress and
achievements of the program will be given in the presentations by Ian Hannam
and Ben Boer at this workshop. Primary responsibility for implementation of the
Soil Law program rests with the IUCN’s Environmental Law Program, including the
Commission on Environmental Law and the Environmental Law Centre, but it also
has important connections with core IUCN ecosystem management programs and
the other five Commission of the IUCN.

The original basis on which IUCN initiated the Soil Law program included:

e The principal objective of the International Union for the Conservation
of Nature and Natural Resources (IUCN) since its founding in 1948 to
establish laws and treaties for the protection of nature;

e The important contributions made by the IUCN since 1965 in all fields
of environmental law;

e The recognition that the scope of environmental is very broad, ranging
from the legal systems of local authorities and the customary law of
traditional societies and indigenous peoples, through to the laws of
States and the international law among States;
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e The significant cooperation and support that exists among the soil
science community for the improvement of environmental law and
policy for the sustainable use of soils, particularly in regard to the
ecological functions of soil for the conservation of biodiversity and the
maintenance of human life.

IUCN Environmental Law Program and Soil

The objective of the IUCN Environmental Law Program (ELP) is to advance
sustainability through the development of legal and policy concepts and
instruments and through building the capacity of societies to develop and
implement environmental law and policy, in furtherance of the IUCN Mission.
Increasingly, globalization has led to a greater recognition of the need for IUCN to
address many of these issues through improved international, regional and
national legislative systems. With the knowledge that soil ecosystems are subject
to environmental and economic effects that transcend national boundaries, the
ELP recognizes that solid legal frameworks at all levels, supported by sound
institutions that have a respect for the rule of law, are critical to achieving the
desired environmental objectives for soil. The challenge ahead for IUCN is to
decide the best form for an international instrument, right through to ensuring
that each country has at its’ availably, comprehensive legislative guidelines to
give the best opportunity to prepare quality national environmental law to protect
the ecological functions of soil (Hannam and Boer 2002; Hannam and Boer 2004).

The effective implementation of an international instrument for sustainable use of
soil will, in turn, rely on individual countries having the capacity to develop the
necessary policies, legislation and institutions, and to have access to properly
trained staff resources. Through its integrated program of activities, ELP can
provide decision makers with information, legal analysis, advisory services,
legislative drafting, mentoring and capacity building at national, regional and
global levels. The Program provides the opportunity and the forum for
governments, non-government organizations and others to network and to share
information and discuss ideas. The ELP network which supports the Soil Law
program includes:

e The Commission on Environmental Law (CEL), an extensive global
volunteer network of over 975 environmental law specialists in more than
130 countries;

e The Environmental Law Centre (ELC), a professional international office
established in Bonn, Germany in 1970 with 15 highly skilled legal, policy
and information specialists; and

e The IUCN lawyers based in Regional and Country Offices around the world.
Environmental lawyers or legal officer focal points now exist in IUCN
offices around the world (the Asia Region currently having dedicated
environmental lawyers based in Pakistan, Bangladesh, Nepal and Sri
Lanka).

Commission on Environmental Law and Soil

The CEL is a network of environmental law and policy experts from all regions of
the world who provide their knowledge and services to the ELP, as an integral
part of the ELP. This worldwide membership gives CEL, in the implementation of
the IUCN Soil Law project, access to a very broad range of expertise. In this
regard, the CEL serves as the principal source of legal technical advice to the
IUCN, its members and its collaborating institutions on all aspects of
environmental law relating to the sustainable use of soil. This environmental law
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network supports activities of various international governmental organizations,
governments and non-governmental organizations to improve or develop legal
and institutional infrastructure for soil protection (eg, the People’s Republic of
China, various Central Asian and Eastern European countries). A principal goal of
CEL is to demonstrate the vital importance of such infrastructure within national
and international strategies for environmental conservation. As a result of the
IUCN resolutions on soil and the activities of the Specialist Group on Sustainable
Use of Soil and Desertification, these goals specifically include the development of
legal strategies for the sustainable use of soil within and beyond national
jurisdictions.

Steering Committee

The CEL is led by a Steering Committee consisting of the Chair, the Deputy Chair
and Vice Chairs. The Director of the ELC is an ex officio member of the Steering
Committee. The Steering Committee meets at least once a year to discuss the
implementation of the IUCN Law Program and to decide on the future of
Commission initiatives. The Commission is primarily supported by a CEL Liaison
Officer based in Asuncion, Paraguay and by the staff of the IUCN Environmental
Law Centre, especially the Legal Officers. Overall, members of CEL come from
diverse areas of expertise within environmental law and policy, but all share a
commitment to work actively towards the progress of conservation law. They
serve in their personal capacity, although they might come from governmental or
non-governmental organizations might be active in private law practice, attached
to a university or an international organization. They represent every region of
the world and their interests and expertise span the full spectrum of
environmental law from pollution issues to those related to biological diversity
conservation.

One of the great strengths of the CEL is its "interdisciplinary" character. Because
environmental law involves many intertwined disciplines, all of which are relevant
to the sustainable use of sail, it can quickly access any legislative area of interest
to assist with the Soil Law program. In this regard, CEL's system of Specialist
Groups is organized to the meet the ever-increasing demands in promoting
environmental law. For example, membership of the Specialist Group on
Sustainable Use of Soil and Desertification come from many regions of the world -
Australia, China, Brazil, Iceland, USA and Egypt.

Relationship between CEL and other Commissions

The CEL has forged relationships with the other five Commissions of IUCN. This
inter-Commission network provides an effective medium to access the ecological
expertise needed to support the Soil Law program. Overall, the six Commissions
of IUCN are a principal source of guidance on conservation knowledge, policy and
technical advice, and implement various parts of the Union’s work program
(priorities and work of the Commissions are also set every four years at the World
Conservation Congress). Other Commissions include:

e Ecosystem Management (provides guiding on management of natural and
modified ecosystems)

e Education and Communication (promotes sustainability through education
and communication)

e Environmental, Economic and Social Policy(advises on economic and social
factors that affect natural resources)

e  Protected Areas (advises and promotes terrestrial and marine reserves,
parks and protected areas); and
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e Species Survival (supports species conservation and protecting
endangered species).

PROGRESS OF THE SOIL LAW PROGRAM

To date the key outputs of the Soil Law program include the two Environment
Law and Policy publications:

e legal and Institutional Frameworks for Sustainable Soils: A Preliminary
Report;

e Drafting Legislation for Sustainable use of Soils: A Guide.

However, an important part of the preparation of these publications has been the
on-going interaction with the soil science community, with the specific
involvement of a group of high level international soil science experts in the
review and discussion process with the publications.

The first of these publications provides the background argument to an
ecosystem-based approach to the sustainable use of soils, summarizes aspects of
national soil legislation around the world, and canvasses the role and benefits of
existing international and regional treaties and soft soil law relevant to soil. It
also puts forth various options for an international legislative instrument for soil
and a set of recommendations for the ELC and IUCN in general to advance the
arguments for improved international and national soil law.

The second of the publications is a much-awaited guideline for national entities to
use in the review or preparation of new soil legislation. A main feature of this
publication is that it proposes legal and institutional elements that specifically
address the needs of disadvantaged people, particularly women. This is unique,
as there are not many examples of legal frameworks relating natural resource
management that specifically seek to accommodate the concerns of the poor. The
guideline has already been used by a number of jurisdictions in beginning to
revise their soil policy and law.

CONCLUSIONS

The organizational structure of IUCN provides an effective and comprehensive
network of legislative and technical programs to implement its Soil Law initiative.
The Environmental Law Programme is pleased to be associated with this
workshop, and look forward to its results. We also look forward to further fruitful
interaction with the soil science community. Specifically, we will welcome
suggestions for the further development of the Soil Protocol from all participants.
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Progress towards a Draft Protocol for the Conservation
and Sustainable Use of Soil

Ian Hannam and Ben Boer!

Abstract

In April 1999, the IUCN Commission on Environmental Law (CEL) established the
Specialist Group for Sustainable Soils (SGSS)? to investigate the national and
international dimensions of the legal protection of soils. The impetus for this
Working Group arose out of contacts of CEL members with the principal
international soil science organizations. In October 2000 the IUCN World
Conservation Congress passed a Resolution (later supplemented at the 2004
World Conservation Congress) requesting the IUCN Environmental Law Program
(ELP), in its development of legal guidelines and explanatory material, and
investigation into a global legal instrument for the sustainable use of soil, to pay
particular attention to the ecological needs of soil and their ecological functions
for the conservation of biodiversity and the maintenance of human life. The paper
begins with the premise that soil is the basis of virtually all terrestrial life. It is
both an inherent part of biological diversity as well as the major element of its
foundation. Without soil, human and many forms of life on earth could not exist.
The effects of the increase in the human population on the world, especially in
terms of the decline in food security, indicates that soil has ecological limits which
change according to the variations within ecosystems and the cultural
relationships with the land and soil resources. The paper reviews the progress
towards the preparation of a global legal instrument for the sustainable use of
soil, including: the survey of national, regional and international instruments
relating to the sustainable use of soils; development of the legal and institutional
frameworks for the sustainable use of soil; preparation of guidelines for drafting
legislation for sustainable use of soils; and options for an international instrument
for sustainable use of soils. The paper refers to this instrument as the draft Soil
Protocol.

BACKGROUND
IUCN Commission on Environmental Law specialist group on soil law

In April 1999, as a result of meetings with members of soil science organisations,
the IUCN Commission on Environmental Law (CEL) initiated the establishment of
a Specialist Group for Sustainable Soils (SGSS) to investigate the national and
international dimensions of the legal protection of soils. The impetus for this
Working Group arose out of contacts of CEL members with the principal
international soil science organizations that continue to be concerned about the
need for improved legal protection of soils on a global basis. In June 2005 the
Steering Committee of the IUCN Commission on Environmental Law expanded the
responsibilities of the Specialist Group to include “desertification” (SGSS&D).

! Dr Ian Hannam, Environmental Law and Policy Specialist, Environment and Agriculture Unit, Asian
Development Bank, 7% Floor Block D, Beijing China Merchants International Financial Centre, 156
Fuxingmennei Ave, Beijing 100031 China, ihannam@adb.org; Member IUCN Commission on
Environmental Law; Chair, CEL Specialist Group on Sustainable Use of Soil and Desertification; Ben
Boer, Professor in Environmental Law, University of Sydney, New South Wales Australia 2000,
benboer@law.usyd.edu.au Member IUCN Commission on Environmental Law; Foundation Chair and
now Member, CEL Specialist Group on Sustainable Use of Soil and Desertification

2 Note - “Desertification” was added to the Specialist Group in June 2005 - “Specialist Group on
Sustainable Use of Soil and Desertification” (SGSS&D).
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The IUCN Amman and Bangkok Resolutions on Soils

In October 2000 the IUCN World Conservation Congress in Amman, Jordan,
passed a Resolution which gave the imprimatur of the IUCN to further investigate
the international and domestic legal protection of soils, and called upon members
of the Union to support this work. The SGSS&D had the principal responsibility to
develop the guidelines and prepare reports under the Resolution. The main part
of the Resolution requests the Environmental Law Program - “in its development
of legal guidelines and explanatory material, and investigation into a global legal
instrument for the sustainable use of soils, to pay particular attention to the
ecological needs of soil and their ecological functions for the conservation of
biodiversity and the maintenance of human life”. The full text of the Resolution is
directed to both the national and international levels of legal protection. The
report - Legal and Institutional Frameworks for Sustainable Soils: A Preliminary
Report (Hannam and Boer 2002) was the first major outcome under the
objectives of the Resolution. The second outcome was Drafting Legislation for
Sustainable use of Soils: A Guide (Hannam and Boer 2004). In late 2004 at the
IUCN World Conservation Congress in Bangkok passed a further resolution, Legal
aspects of the sustainable use of soils. That resolution included the following
substantive passages:?

1. REQUESTS the IUCN Director General to work with IUCN members to
prepare outlines of the various options for a global legal instrument for the
sustainable use of soils, as set out in Section 5 of EPLP No. 45, to be
considered for implementation by IUCN;

2. REQUESTS the IUCN Director General to continue the effective
communication of the outcomes of the Sustainable Use of Soil programme
among the environmental law and soil-science communities and to prepare
further legal guidelines and explanatory material on the ecological needs
of soil and their ecological functions for the conservation of biodiversity
and the maintenance of human life, as necessary to support the
introduction of a global instrument for sustainable use of soil; and

3. REQUESTS the IUCN Director General to continue efforts with interested
and desirous countries for the development of national legislation for
sustainable use of soil, in particular working with developing nations on
the improvement and reform of their national soil legislation, contributing
to institutional capacity building and assisting in the development of
national environmental policy and strategies.

HUMAN POPULATION AND ECOLOGICAL LIMITS

It has been forecast that the global human population will increase from the
present 6.4 billion up to 7.5 billion by the year 2020, and some 9 billion by 2050
(UN 2004). This inevitably means greater pressure will be put on prime lands,
and especially those with the most fertile soils, to provide the extra food required.
As demand increases, there will be increasing pressure also on the less productive
soils, where the impact of soil degradation is most dramatically seen, even
resulting in the displacement of people from their homelands (Bridges et al 2002,
Hurni and Meyer 2002). The effects of the increase in the human population on
the world, especially in terms of the decline in food security, indicates that soil
has ecological limits which change according to the variations within different
ecosystems and the cultural relationships with the land and soil resources
(Penning de Vries et al 2002). This challenge has been taken up by the

3 The full resolution is set out in the Appendix to this paper.
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international soil science community (Hurni and Meyer 2002) with the main
objectives to:

e Change the attitude of humans about the vital importance of soils;

e Remind humans that soil is the foundation of human physical development
and has a fundamental role in sustaining societies;

e Raise the “status” of soil by advising governments of the world of the way
to manage their soil as a non-renewable resource;

e Build an international network of specialists to impede the progress of soil
deterioration.

It is contended that to successfully achieve these objectives, a holistic,
interdisciplinary approach must be promoted, which brings the expertise of a wide
range of specialists together, in shift the paradigm of soil conservation from a
narrowly focussed scientific framework to one which will bring the issue of soil
degradation to a level of global concern. In order to achieve this, a wide range of
disciplines must be tapped, and a broad spread of institutions must become
involved. This workshop is already a manifestation of this approach, with the
coming together of soil scientists, policy analysts and environmental lawyers.
The drafting of a Protocol must reflect a broad canvass of interests and views in
order to ensure that all stakeholders and rights holders are adequately
represented.

DEFINITIONS

National and international frameworks for soil legislation need to be based on a
clear understanding of the often-confusing differences in the use of terminology in
the soil science, sociological, and ecological disciplines. The draft Soil Protocol
being discussed at this workshop elaborates the definition of a number of words
and phrases. Key among these are the following:

Soil and soil functions

For the purposes of the Soil Protocol, soil is defined as:

the natural dynamic ecosystem of unconsolidated mineral and organic
material situated at the interface between the earth’s surface and bedrock,
consisting of successive horizontal layers with specific physical, chemical
and biological characteristics, including porous sedimentary rocks and
other permeable materials together with the water that these contain.

The definition of soil (Council of Europe 1990, Gobat et al 2003) indicates that soil
has a fundamental role in the terrestrial ecosystem as a three-dimensional body
performing a wide range of functions, principally being ecological, cultural
functions, and land-use functions. Any alteration of soil processes can lead to
changes in the function of ecosystems (Sheals 1969). It is essential the principal
functions of soil must strongly influence the preparation of legal frameworks for
soil. The functions of soil have been incorporated within at least one international
convention* and many national soil laws refer to various individual soil functions
(Hannam and Boer 2002). In the draft Protocol, “soil functions” are defined as
including:

4 See Protocol on the Implementation of the Convention concerning the Protection of the Alps of 1991
in the area of Soil Protection (Salzburg, 1991), Article 1,
<http://fletcher.tufts.edu/multi/texts/bh993a.txt>, but not yet in force. Article 1 sets out the
multifunctional role of soil in an effective manner. See also the draft revised European Soil Charter of
2002 (found at <http://www.nature.coe.int/CO-DBP6/codbp02e 02.doc>), which includes an explicit
description of the functions of soil.
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ecological functions, habitat functions, water regulation functions, land use
functions and human cultural functions;

Soil biodiversity

A premise of this paper and of the draft Protocol is that soil bodies are effectively
ecosystems and, as living mediums, can be regarded as having species
characteristics. Any discussion of soil conservation and sustainable use is
therefore necessarily seen as a specialized aspect of the conservation and
sustainable use of biological diversity in general. Soil is also the basis for
sustaining all other terrestrial organisms, including, of course, people. In
examining the publication Global Environmental Outlook, published by the
secretariat to the Convention on Biological Diversity,® soil and its constituent
elements is recognised as part of the Convention’s approach to biodiversity in a
number of places.

In order to emphasise the role of soil as the fundamental aspect of terrestrial
biological diversity, the term “soil biodiversity” has been defined in the draft
Protocol to mean:

the variability among soil bodies, including biological diversity within soil
bodies, between soil bodies and of soil ecosystems.

Soil degradation

Soil degradation is broadly defined as a loss or reduction of soil functions or soil
uses, thus lowering the potential capability of the soil to produce ecosystem
services. It includes physical, chemical, and biological deterioration, including loss
of organic matter, decline in soil fertility, decline in structural condition, erosion,
adverse changes in salinity, acidity or alkalinity, and the effects of toxic
chemicals, pollutants or excessive flooding. The most important factors that
contribute to a state of soil degradation must be taken in account within a legal
framework, i.e. water erosion, wind erosion, water-logging and excess salts,
chemical degradation, physical degradation, and biological degradation (Bridges
et al 2002).% In the draft Protocol, soil degradation is defined as including:

aspects of physical, chemical and biological deterioration, including loss of
organic matter, decline in soil fertility, decline in structural condition, soil
erosion, adverse changes in salinity, acidity or alkalinity and the effects of
toxic chemicals, pollutants and excessive flooding.

THE ECOSYSTEM-BASED APPROACH

As advocated by IUCN, an ecosystem-based approach is an appropriate strategy
for soil because it promotes conservation and sustainable use in an integrated
and equitable way, based on the application of appropriate scientific
methodologies. At the fifth meeting of the Conference of Parties (COP) of the
CBD, governments and relevant bodies were urged to apply the ecosystem
approach in their environmental law reform and the COP adopted 12 broad
principles for the application of the ecosystem approach with a clear rationale
underlying each principle (IUCN 2003).

An effective legal system for the protection of soil will therefore depend on the
selection of appropriate ecological concepts and the development of a legal
structure with the appropriate ecological elements and standards to implement
these concepts (Hannam and Boer 2002). The values and standards of soil

5 http://www.biodiv.org/gbo/gbo-pdf.asp#
6 See further Draft Protocol, note 3 above.
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consumption should be rigidly defined by the ecological limits of different forms of
land use. These specific ecological soil standards should be developed to evaluate
the potential for any sustainability-oriented concept, or practice that may seem
appropriate to meet the goal of sustainable use of soil. The standards can also be
used as a basis to formulate elements for soil legislation, with the same goal
(Hannam and Boer 2002).

NATIONAL LEGAL AND INSTITUTIONAL FRAMEWORKS FOR SOIL

The detailed investigation carried out by the IUCN ELP found that legislation has
been used for many years in many countries in a piece-meal fashion, to manage
specific types of soil problems and control land use activities which directly cause
soil degradation problems, and to indirectly control soil management problems.
Legal and institutional frameworks used in most countries still approach soil
conservation in a fragmented way. In the past, the main type of legislation aimed
at the control of soil degradation has been “soil conservation law” (Grossman and
Brussaard 1992). Soil legislation has mainly had a land utilization focus and was
generally introduced to prevent, mitigate or manage soil erosion on arable or
pastoral land, mainly at the farm level. Some of the legislation had provisions for
land management planning at a watershed scale (Bradsen 1988, Huong and
Guss, 1997, Krasnova 2000). By the mid-1990s, and in pursuance of a sustainable
land management goal, it was acknowledged that a range of land management
programs, policies, and educational initiatives, as well as national and local laws,
were necessary to successfully change the behaviour of land users to achieve such a
goal (Hurni and Meyer 2002). The IUCN ELP has made the following observations
with regard to legislative systems relevant to soil (see Section III - Hannam and
Boer 2002, Boer and Hannam 2003):

e Some States have developed a framework of legislation to manage soil
and land use problems. However, this legislation often lacks linking or
coordinating mechanisms to ensure that there is effective institutional
implementation of the legal mechanisms.

e The majority of pieces of legislation do not take into account the inherent
ecological characteristics and limitations of soil bodies as the premise for
land use decision-making. Rather, most soil legislation generally addresses
soil problems ex post facto; i.e. to try to rectify the problems caused by
poor land use planning or inappropriate land use in the first place;

e The legislation does not acknowledge soil as an ecological element with a
central role in terrestrial ecology and the conservation of biodiversity;

e The primary functions of soil are not well represented in the legislation in
most jurisdictions and only a few laws refer to the ecological features or
needs of the soil;

e A dominant characteristic of existing national soil legislation is that it is
directed to the physical problems caused by inappropriate land use, mainly
agriculture and forestry (reflecting short-term private interests as against
long-term public interest);

e The structure of some laws indicates that they are a reaction to political or
institutional issues, rather than being designed to effectively manage the
soil;

e There is a general lack of consistency in the use of standard scientific soil
terminology, and often there is an absence of definitions, or inadequate
and poorly stated definitions.
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Development of national legal frameworks

The development of frameworks for national soil legislation should be approached
from a sound conceptual and ethical basis, with the goal of protecting and
managing the ecological aspects of soil to enable its use in a sustainable manner.
For such a framework to be effective, States must be willing to accept new
elements in a legal system for the soil. Two alternative approaches, using a mix
of regulatory and non-regulatory elements, can be taken to establish legal and
institutional frameworks for sustainable use of soil (Hannam and Boer 2004):

e The first approach is based on a short time-frame for implementation. It
considers minimal change to an existing legislative regime, minor reforms
of soil use policy, definitions and concepts, minimal changes to related
laws, and minimal rearrangements of institutional and human resources.
This approach will not usually provide the legal and institutional measures
needed to manage all aspects of soil.

e The second approach considers a medium to longer time-frame for
implementation and involves substantial reform of existing laws, policies
and institutional and sectoral arrangements. This approach would go a
long way to providing most of the legal and institutional elements
necessary to achieve the sustainable use of soil.

Guide to elements for soil legislation

The second major outcome of the ELC SGSS&D program to date is the “Guide for
Drafting Legislation for Sustainable use of Soils” (Hannam and Boer 2004). The
Guide contains over 100 ‘sample’ legal and institutional elements that are
appropriate for national soil legislation. The elements are “generic” at this level
and individual States would need to ensure that adequate background work is
done to clearly identify the actual physical, cultural, institutional and socio-
economic issues which need to be taken into consideration when preparing
specific national soil legislation. These elements can also be used to assess the
capacity of an existing law to meet prescribed standards of performance for the
sustainable use of soil. It is important, when a State is designing such a regime,
that it reviews its current organisational system to ensure that it has the
capability to effectively administer a new law (Hannam and Boer 2004).

Key Principles for the Sustainable Use of Soil

The ecological principles and elements that should be observed in formatting
legislation for soil (Hannam and Boer 2002) include both national and
international considerations:

e Soil degradation affects the global environment because it represents a
loss of integral components of the world’s ecosystems and global
biodiversity;

e Accelerated soil degradation is mostly human-induced and occurs in all
eco-regions of the world, irrespective of social, economic, and political
conditions;

e Recognition that soil degradation has a significant impact on the total
environment in any particular State;

e Soil degradation causes damage to the soil resource by erosion,
contamination, change of physical or chemical state and loss of nutrients
and organic matter;
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e A significant proportion of the degradation of the atmosphere is due to
greenhouse gas emissions caused by various forms of soil use associated
with agriculture;

e Loss of biodiversity is generally related to land use changes: deforestation,
agricultural intensification and urban expansion, which cause soil
degradation;

e Accelerated soil degradation exacerbates the scarcity of productive lands
and is a major threat to global food security and induces poverty.

INTERNATIONAL LEGAL AND INSTITUTIONAL FRAMEWORKS FOR SOIL

The IUCN SGSS&D has reviewed many existing international and regional
instruments that make reference to soils in some manner (Hannam and Boer
2002). It has discussed various relationships between different hard and soft law
mechanisms that have been developed in the international environmental law as
they relate to soil. While the problem of soil and land degradation has not gone
unnoticed by the world community there has been little discussion until recently
on the role of international environmental law and soil degradation (Boer and
Hannam 2003).

Role of international environmental law

A key response to the rapidly changing political and social aspects of the world
and the ever-expanding environmental problems has been the accelerated
development of international and domestic environmental law. Environmental law
is an essential component for setting and implementing global, regional, and
national policy on environment and development. There is an increasing
recognition of the role of international environmental law to overcome the global
problem of soil degradation, including its ability to provide a juridical basis for
action by nations and the international community. Agenda 21, the Action Plan
from the 1992 UN Conference on Environment and Development (UNCED),
identified concrete steps to integrate environment and development. Since the early
1900’s, over 200 multilateral and bilateral environmental treaties, agreements
and protocols have been developed, covering flora and fauna conservation,
protection of fisheries, pollution management, regional conservation protection,
Antarctic conservation, settling disputes, civil liberties in relation to environmental
damage, protection of world cultural and natural heritage, endangered species,
and landscape protection. While a number of these contain elements that can
assist in achieving sustainable use of soil, the research carried out under the
auspices of the IUCN Environmental Law Program argued that none are sufficient
in their own right to meet the requirements of international environmental law in
relation to soil. Some of the existing instruments assist by managing some of the
activities that directly lead to, or can control, soil degradation but this role is not
readily apparent (see Section V - Hannam and Boer 2002).

Approach to an international framework for soil

It is contended that the principal underlying ethic of an international framework for
soil is to recognize soil as the most significant ecological element of terrestrial
biodiversity. Thus basic rights of humans in regard to the role and use of soil and
the obligations on respective parties to observe these rights is the same as that
under the Convention on Biological Diversity. The ethic which should be the basis of
the draft Soil Protocol should convey principles that recognise:

e Aright to an ecologically healthy soil environment;
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A right of access by all people to accurate soil information, particularly
knowledge of the global and regional status of soil degradation;

A right for persons to participate in planning and decision-making
processes for soil;

A right of access to judicial and administrative proceedings, including
redress and remedy in exercising their rights and obligations;

A right for a State to take legal action against another State for harm to
its soil and any associated waters arising from the transboundary effects
of unsustainable land use;

A right to expect the world community as a whole and respective States, to
protect and conserve soil for the benefit of present and future generations.

FUTURE DIRECTIONS

The path selected by the IUCN ELP to meet the environmental law needs of soil is
conscious of a number of interacting factors, including:

An awareness of the poor recognition of soil in current international
environmental law, and that national soil legislation is generally
inadequate to manage the type and severity of soil degradation problems
experienced around the world;

The need to consider the ecological function of soil for the conservation of
biodiversity and the maintenance of human life;

The need to satisfy the high level of recognition amongst the soil science
community of the benefits of introducing an international instrument to
raise the awareness of the serious situation of soil degradation, and the
need to develop suitable legal tools for individual nations to improve the
capability of their domestic law to protect and manage soil in a sustainable
way. Of particular concern is the continued high rate of expansion of soil
degradation globally, the increase in degree and severity of individual soil
degradation processes and the periodic emergence of new forms of soil
degradation. Of major concern is the prediction that this situation will
worsen in the 21st century (Bridges et al 2002). The data clearly shows
that in the immediate future the world will be placing even greater
pressure on its soils than it is today, to produce sufficient food to meet the
ever-increasing food deficit;

A general realization that the world community must take action sooner
rather than later to more adequately cater for the ecological functions and
needs of soil in the international and national environmental law regimes,
as an integral part of the overall framework of environmental law and
policy for environmental management;’

Recognition that a number of existing multinational agreements which
have specific objectives and responsibilities to improve the condition of the
terrestrial environment are not being implemented to their full potential.
This situation may influence the choice of the type as well as the
substantive provisions of a global instrument for soil. Some developed
nations with a major leadership role in global environmental management
continue to display an unsatisfactory attitude toward some of their most
important domestic responsibilities;

7 As indicated in the Amman Resolution; IUCN CEL SGSS&D mandate; the Soils Objective of
Montevideo Program III; and WSSD 2002.
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In the recent past there have been some positive national soil law reforms
and in a few instances new statutes have been either passed or tabled
with the respective parliaments. These moves have stimulated some other
nations, and some regions, to actively seek assistance to develop new
national soil law, but they represent a small portion of the world in number
and area;

The decision to develop international and national soil legislation
frameworks should also include the provision to develop the accompanying
support materials and explanatory guidelines necessary to ensure the
effective implementation of the separate frameworks.

Some Options

In summary, some of the options presented by the IUCN ELP include (see section
V.10 Hannam and Boer 2002) are as follows:

National

Promotion of the generic “Guide”, which consists of a range of general
elements which may be drawn upon by individual nations when amending
an existing law or developing a new law for soil (see Hannam and Boer
2004, Guide for Drafting National Soil Legislation);

Preparation of regional legal frameworks for soil, to be used in conjunction
with the basic generic legal elements, which should include a range of
specific elements to deal with the physical and legal characteristics of the
particular region.

International

Binding instrument options:

A specific treaty setting out the essential elements for the sustainable use
of soil;

A framework treaty, which identifies the soil elements in existing treaties
(E.g., in the Convention to Combat Desertification, and the Convention on
Biological Diversity) and links them through a separate binding
instrument. The new instrument would contain additional, specific legal
rules for soil;

A protocol to an existing treaty that creates specific rules for soil. For the
present, we have chosen to place the draft Protocol within the framework
of the Convention on Biological Diversity as its the most logical home.
However, in the future, given the promotion of synergies between
international environmental conventions to make their implementation
more efficient and effective,® the development of a Protocol for the
Convention to Combat Desertification, and possibly, for the Framework
Convention on Climate Change could also be considered.

Non-binding options:

A non-binding international charter for soil;
A non-binding declaration on soil.

8 See, for example, ‘Charting the Way Forward’, http://www.biodiv.org/doc/newsletters/news-collaboration-CITES-
en.doc and Promoting CITES-CBD Cooperation and Synergy, http://www.bfn.de/09/skript116.pdf, documenting a
workshop on synergies between the Convention on International Trade in Endangered Species and Convention on
Biological Diversity.
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SUGGESTED ACTIONS

To adequately fulfil the terms of the IUCN World Congress Amman Resolution of
October 2000, and its Supplementary Resolution of November 2004, the terms of
reference of the SGSS&D, to accommodate the soil objectives of the Montevideo
Program III, and to address the suggestions of various soil science conferences,
we would call for a number of actions to promote the findings and conclusions of
the ELP reports:

1. The IUCN ELP to host a meeting of representatives of the principal
international soil institutions to seek ongoing commitment to the SGSS&D
project, and to canvass opportunities for these institutions to input to the
project in the interest of achieving a better overall legal strategy for the
sustainable use of the world’s soils; such a meeting would be intended to
build on the foundations set by the Selfoss workshop in Iceland;

2. The ELP to expand the terms of reference of the SGSS&D project into a
more comprehensive and substantial sustainable soils project within the
IUCN as a whole. Formal links will need to be forged with other IUCN
Commissions, specific program areas, and with IUCN regions;

3. The ELP to propose that the IUCN Council request the IUCN Director
General to develop a specific soil education campaign to raise the
awareness of the national and international legal needs of soil and
promote the need for the community to adopt an ecologically based
paradigm for soil. The ELP would be a key component of this campaign.
Such an initiative would support existing initiatives of the global soil
science community;

4. The ELP to actively promote the 2004 Guide for Drafting National Soil
Legislation among regions of the world where soil degradation is the most
severe;

5. The ELP to complete the drafting of the international instrument for the
sustainable use of soils as soon as possible, including accompanying
support and guideline materials for its effective implementation;

6. The ELP to take the appropriate steps to ensure that its initiatives for
improved legal and institutional frameworks for sustainable soils continue
to be addressed at international environmental and national environmental
conferences.

7. The ELP and the IUCN Director General to work with relevant soil science
organisations to promote endorsement of the instrument at State party
level.

CONCLUSION

The papers prepared for this workshop cover a wide variety of themes, from the
soil science, institutional and legal perspectives, and from many different
jurisdictions. The perspectives and insights offered will need to be taken into
account in redrafting the Soil Protocol in order to reflect the requirements of the
soil science community, institutional imperatives and the limitations and
opportunities of the international and national legal frameworks.
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APPENDIX

World Conservation Congress Resolution 2004

“Legal Aspects of the Sustainable Use of Soils”

RES 3.072 Legal aspects of the sustainable use of soils

RECALLING that one of the objectives of the International Union for the
Conservation of Nature and Natural Resources (IUCN) since its founding in 1948
was the establishment of laws and treaties for the protection of nature;

RECOGNIZING the important contributions made by IUCN since 1965 towards
establishing the field of environmental law;

NOTING the significant and substantial work done by the IUCN Environmental
Law Programme (ELP), through the Commission on Environmental Law’s
Specialist Group on Sustainable Use of Soil in implementing Resolution 2.59 Legal
aspects of the sustainable use of soils adopted by the 2" World Conservation
Congress (Amman, 2000), in cooperation with the soil science community, for the
improvement of environmental law and policy for the sustainable use of soils,
particularly in regard to the ecological functions of soil for the conservation of
biodiversity and the maintenance of human life, including:

(@) Publication of IUCN Environmental Policy and Law Paper (EPLP) No. 45 - Legal
and

Institutional Frameworks for Sustainable Soils;

(b) Publication in 2004 of EPLP No. 52 - Drafting Legislation for Sustainable Soils:
A Guide;
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(c) Communicating widely the outcomes of the IUCN ELP Sustainable Use of Soil
programme among the international environmental law and soil-science
communities and receiving substantial support and encouragement for the
introduction of a global instrument for the sustainable use of soil;

and

(d) Having undertaken the necessary preliminary investigation work to now
proceed to the preparation of various options for an international instrument for
the sustainable use of soil; and

ACKNOWLEDGING that a specific global environmental law instrument for the
sustainable use of soils is now justified;

The World Conservation Congress at its 3rd Session in Bangkok, Thailand, 17-25
November 2004:

1. REQUESTS the IUCN Director General to work with IUCN members to prepare
outlines of the various options for a global legal instrument for the sustainable
use of soils, as set out in Section 5 of EPLP No. 45, to be considered for
implementation by IUCN;

2. REQUESTS the IUCN Director General to continue the effective communication
of the outcomes of the Sustainable Use of Soil programme among the
environmental law and soil-science communities and to prepare further legal
guidelines and explanatory material on the ecological needs of soil and their
ecological functions for the conservation of biodiversity and the maintenance of
human life, as necessary to support the introduction of a global instrument for
sustainable use of soil; and

3. REQUESTS the IUCN Director General to continue efforts with interested and
desirous countries for the development of national legislation for sustainable use
of soil, in particular working with developing nations on the improvement and
reform of their national soil legislation, contributing to institutional capacity
building and assisting in the development of national environmental policy and
strategies.

Note: The Department of State, United States, provided the following statement
for the record: State and agency members of the United States voted against this
motion.
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Introduction

This paper will briefly discuss the role of the USDA-Natural Resources
Conservation Service in resource inventory and monitoring, and in assisting land
owners to conserve the soil and other natural resources on the nation’s non-
federal lands. This is accomplished by utilizing the soil survey to provide
information about the location and properties of the soil resources, the National
Resources Inventory to assess the status and trends of the nation’s non-federal
lands, and with conservation programs passed by the Congress to provide
technical and financial assistance to farmers, ranchers, and other land managers
to protect and enhance their resources.

Soil Survey program - An inventory of the soils of the United States

The soil survey began in the United States in 1899 and continues today. Its
legislative authorities include the Agricultural Appropriations Act of 1896 and
subsequent laws passed by the Congress in 1903, 1928, 1935, and 1966. Taken
together, these legislative actions direct the Secretary of Agriculture to:

1) Make an inventory of the soil resources of the United States;

2) Keep the soil survey relevant to ever-changing needs;

3) Interpret the information and make it available in a useful form; and

4) Promote the soil survey and provide technical assistance in its use (Soil Survey
Division Strategic Plan, 2005, unpublished).

The soil survey program is lead by the Soil Survey Division of the Natural
Resources Conservation Service (NRCS). The soil survey includes numerous
partners by way of formal memoranda of understanding. These include other
federal agencies such as the U.S. Forest Service, Bureau of Land Management,
National Park Service, and Bureau of Indian Affairs, the Agricultural
Experimentation Stations associated with the Land Grand University System, and
numerous state and local agencies and organizations. This partnership is formally
called the “National Cooperative Soil Survey” (NCSS). One of the hallmarks of the
NCSS is a common set of standards for conducting soil surveys including Soil
Taxonomy (Soil Survey Staff, 1999), the Soil Survey Manual (Soil Survey Division
Staff, 1993), and the National Soil Survey Handbook (Natural Resources
Conservation Service, 2005c), as well as a repository of over 20,000 official soil
series descriptions that have been described, classified, and established for the
nation (Soil Survey Staff, 2005). Information about soil properties and response
to management can be transferred from one location to another where the same
soil series is recognized, resulting in a powerful technology transfer mechanism.

There are approximately 3,300 soil survey areas in the United States. Most
are between 100,000 and 200,000 hectares in size, but some, especially in
remote areas such as Alaska wilderness, are much larger. About 857 million
hectares (over 90 percent of the country) have a completed survey. With a cost
of about $7.50 per hectare, the replacement value for the existing soil survey is
about 6.4 thousand million dollars.

There remain about fifty million hectares of federally owned lands and
twenty seven million hectares of non-federal lands that do not have a survey,

51



mostly in the western United States. Of the existing soil surveys, about one-third
are more than thirty years old and another one-third are between twenty and
thirty years old. These surveys, while very useful, do not meet all current needs
and require varying levels of updating to reflect modern standards. In addition,
existing soil surveys do not join perfectly with one another and so there is a large
need to join the existing survey areas into a coordinated whole. Although
completing soil survey for all as-yet unmapped lands is a priority, the
approximately 550 field soil scientists of the NCSS are increasingly involved with
modernizing, coordinating, and interpreting existing surveys rather than creating
new ones.

Modern soil surveys consist of several parts. There are maps showing the
location of the soils. The most common map scales are 1:24,000 and 1:12,000,
but smaller scales are used in remote areas where less detail is required.
Orthophotgraphic coverage is available for virtually the entire country and these
images are used as a base map so users can easily orient to their location on the
ground. In addition to the maps there are descriptions of the soil map units, an
extensive database of measured and estimated soil property data and
interpretations for multiple uses including cropland suitability, building site
development, forest management, wildlife habitat, recreational use, and others.
Soil surveys and related data are considered public domain and are available free
of charge in printed form as well as on-line at: http://soils.usda.gov/survey.

Having a detailed soil inventory covering virtually every hectare of the
nation with maps, data, and interpretive information is a major achievement
equaled by few others. As important as the soil survey maps and data are to land
managers and decision makers in conserving and enhancing the nation’s natural
resources, it is just one part of what is necessary for an effective national
conservation program.

Resource Condition Assessment

Policy makers need an unbiased assessment of the nation’s resources in order to
identify important problems and make decisions for allocating limited funding to
address resource issues. In the 1930’s we learned through the terrible experience
of the dust bowl that many of our lands were fragile and required conservation
practices to hold the soil in place and protect it from wind and water erosion.
From that experience the U.S. Soil Conservation Service (now Natural Resources
Conservation Service) was born (Economics and Social Sciences Division, 1992).
The United States Congress has since directed the NRCS to assess and monitor
the state of the nation’s resources on non-federal lands on a regular basis. The
National Resources Inventory (NRI) is used to accomplish this mission.

The NRI is a scientifically based, longitudinal panel survey of the soil,
water, and related resources of the non-federal lands of the United States. It was
designed in close collaboration with the staff at the Iowa State University Center
for Survey Statistics and Methodology (http://cssm.iastate.edu/). It allows
resource managers, policy makers, and the public to see and assess conditions
and trends in 5 year increments. It is used to develop effective public policies,
fashion legislation, design conservation programs, assist in targeting financial and
technical assistance, and to improve the public’s understanding of resource
issues. Results of the inventory indicate how the nation’s non-federal lands are
used, their current condition, and how land use patterns have changed over time.

The NRI uses a two-stage stratified area sampling design (Nusser et. al.,
1998; Nusser and Goebel, 1997; Goebel, 1998). The first stage consists of about
300,000 area-based primary sampling units (PSU), mostly about 65 hectares in
size. Data about overall conditions within the PSU are recorded such as the area
of farmsteads or urban land, extent of water bodies, climate factors, and
categories of ownership. The second stage consists of specific points located
within the PSU. There are about 800,000 sample points. Specific data for
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conditions at the point are recorded, including conservation practices applied,
land cover/use, wetland classification, habitat distances, parameters for modeling
erosion, cropping history, and others. In addition, each point is identified as a
particular soil series and is thereby linked to the data contained in the soil survey
database. Modern inventories were completed in 1982, 1987, 1992, 1997, and
2003.

The following four examples, adapted from Natural Resources Conservation
Service, (2005b), illustrate how the NRI is used. Figure 1 shows estimates of land
use on non-federal lands. Forest and Range Lands together make up nearly 56
percent of the non-federal lands. Cropland is next at 25 percent. Conservation
Reserve Program lands (13.2 million hectares) are those the government has paid
producers to take
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out of production due to their highly erosive nature. Figure 2 shows how the
number of hectares of land subject to unsustainably high erosion rates has been
reduced during the period 1982 to 2001. This was in response to the 1985 Farm
Bill which, among things, required farmers to control erosion of “highly erodable
lands” to remain eligible to participate in other farm programs. Significant
reductions were achieved, but it appears that little additional progress may have
been made since about 1997. Based on these data there remain about 42 million
hectares of US cropland that continue to erode at high rates.

Figures 3 and 4 illustrate a more complex analysis. Figure 3 contrasts the
change in palustrine and estuarine wetlands in the southeast USA with changes in
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those same wetland categories in the west for the period 1992 to 1997. The
southeast had the largest net loss of wetlands in the USA. An estimated 88
million hectares were lost while about 45 million hectares were restored through
government programs, for a net overall loss of about 43 million hectares. The
western region, while losing an estimated 15 million hectares, gained about 23
million, for a net gain of about 8 million hectares. Figure 4 shows what type of
land conversions contributed to the loss of these wetlands in each region. For the
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southeast, more than half (about 51 million hectares) were converted for
development purposes such as homes and shopping centers. Lesser amounts
went to agriculture, silviculture, and “other” uses. In the west, wetland losses
were about evenly caused by conversion to agriculture, development, and “other”
uses, with a small amount converted to silviculture. This kind of information can
be a valuable aid to policy makers in assessing the success of programs like the
Wetland Reserve program and in targeting future efforts.

Conservation Programs to Address Resource Needs

Having a soil survey and an unbiased assessment of resource conditions and
trends is still not enough for effective conservation. A vehicle is needed to
allocate funding and provide technical assistance to address the problems.
Conservation programs provide technical and financial assistance to help people
reduce soil erosion, enhance water supplies, improve water quality, enhance fish
and wildlife habitat, restore and conserve wetlands, improve woodlands, and
reduce damages caused by floods and other natural disasters. In 2005, over 1.5
thousand million dollars has been allocated through USDA-NRCS for technical and
financial assistance for conservation programs of various kinds. A few of the
major programs are briefly described here.

Conservation Technical Assistance (CTA)

The CTA program provides the infrastructure for delivery of science-based
conservation technology and tools. CTA funding supports the cadre of professional
conservationists headquartered in nearly 3000 field offices providing assistance to
locally organized conservation districts throughout the United States. CTA does
not provide direct financial assistance to program participants, but rather
provides technical assistance in the form of solving natural resource problems on
non-federal lands through conservation planning and implementation. It also
supports the development and maintenance of science-based technical standards
and tools such as computer models, databases, and technical handbooks.

The Chief of the NRCS establishes priorities to focus CTA efforts on specific
objectives. For 2005, the priorities are focused on helping farmers and ranchers
comply with environmental regulations by developing comprehensive nutrient
management plans, reducing non-point source pollution, reducing emissions that
impair air quality, reducing soil erosion, and enhancing habitat for at-risk species.
Many technical resources are available for the conservation professional to use in
providing technical assistance to achieve these objectives. Two important
resources that form the foundation of the technical assistance program are the
Field Office Technical Guide (Natural Resources Conservation Service, 2005a),
and the National Planning Procedures Handbook (Natural Resources Conservation
Service, 2003).

Each of the nearly 3,000 NRCS field offices have a technical guide
containing information about the conservation of soil, water, air, plant, and
animal resources. Each technical guide is tailored to reflect the local conditions
where it is used, but all meet national standards. The Technical Guide consists of
five sections. 1) General References including maps, estimated conservation
costs, information on laws and regulations, cultural resources, protected plant
and animal species, and other general information. 2) Soil and Site Information,
including detailed information about soil, water, air, plant, and animal resources
of the area. The local soil survey is included here. 3) Conservation Management
Systems, including information on quality criteria for resource conditions that will
provide for sustainable use. 4) Practice Standards and Specifications for all
conservation practices. 5) Information describing expected effects of each
conservation practice on the identified resource concern.
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The National Planning Procedures Handbook provides a framework for the
conservation professional to use in developing, implementing, and evaluating
conservation plans that are of consistently high quality across the nation. It is a
three-phase, nine-step process. Phase 1 “Collection and Analysis” is used to
understand the problems and opportunities presented by the specific resource
concern. This phase consists of the first four steps of the planning process; 1)
identify problems and opportunities, 2) determine objectives, 3) inventory
resources, and 4) analyze resource data. Phase 2 “Decision Support” is used to
understand the potential solutions to the problem. It contains the next three
steps of the planning process; 5) formulate alternatives, 6) evaluate alternatives,
and 7) make decisions. Phase 3 “Application and Evaluation” involves
understanding the results. It consists of the final two steps of the planning
process; 8) implement the plan, and 9) evaluate the plan’s achievements.

Conservation plans developed through the CTA program may serve as the
basis for participating in other programs that provide financial assistance to
clients in achieving resource management goals. Some of those programs are
described next.

Conservation Security Program (CSP).

The CSP provides payments to reward farmers and ranchers who protect and
enhance soil, water, air, plant, animal, and other resources. Eligible practices
include crop rotations, cover crops, conservation tillage, prescribed grazing,
protection from wind erosion, filter strips, grassed waterways, restricting cattle
access to streams, nutrient and pest management, and irrigation water
management. The program provides equitable access to benefits throughout the
United States regardless of size of operation or kinds of crops produced.

A three-tier system is used to determine payment levels. Tier 1 requires
producers to address soil and water quality to a minimum treatment level on part
of their operation. Contracts run for a maximum of 5 years and are limited to a
payment of no more than $20,000 per year. Participants who meet minimum soil
and water requirements on their entire operation and agree to address one
additional resource concern are eligible for participation at the tier 2 level.
Contracts run from 5-10 years with a maximum payment of $35,000 per year. To
participate at the tier 3 level, the participant must have addressed all identified
resource concerns to a “resource management system” level as described in the
NRCS Field Office Technical Guide. Contracts run from 5-10 years and payments
cannot exceed $45,000 per year.

In 2005, USDA expects to enter into contracts with about 12,700
producers, covering about 3.6 million hectares, costing about 202 million dollars.
Over the life of the contracts, the total cost will be about 1 thousand million
dollars. Because total funding is limited, the program is targeted to specific
watersheds in any particular year. Of the 2119 watersheds covering the nation,
producers residing in 220 of them are eligible to compete for benefits in 2005.
This approach targets watersheds with the most pressing resource concerns first,
thus focusing funding more effectively in priority areas. It is expected that over
an 8 year period, producers in all watersheds will have an opportunity to compete
for program benefits. The actual number of selected participants in any year
depends on the level of funding provided by Congress. The CSP is designed to
“reward the best and motivate the rest.”

Environmental Quality Incentives Program (EQIP).
EQIP provides incentive payments, including cost-share of up to 75% for
conservation practices. Payments may be provided for up to 3 years to encourage

participants to implement conservation practices they would not normally adopt
without financial incentive. This program addresses priority resource concerns
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identified by local conservation districts. High priority is given to meeting water
quality objectives with practices such as manure management systems, pest
management, and erosion control. A conservation plan is developed in
cooperation with the participant that meets NRCS technical standards. In 2005,
nearly 1 thousand million dollars have been allocated across the country for EQIP.

Wetland Reserve Program (WRP).

WRP provides both technical and financial assistance to restore, enhance, and
protect wetlands. The goal is to achieve the greatest wetland functions and values
and to improve wildlife habitat. Congress sets goals each year in the form of
number of hectares to protect, rather than total dollars. Goals in 2005 are to
restore and protect about 16,200 hectares. Landowners apply for inclusion in the
program, and the NRCS and local officials use a ranking system based on cost
and ecological benefits to determine which projects to fund. The NRCS works with
other non-governmental conservation groups such as Ducks Unlimited, California
Waterfowl Association, and the Nature Conservancy to deliver this program.
Depending on the specifics of the project, financial assistance ranges from a
simple payment of up to 75 percent of the restoration costs in return for
maintaining the wetland for a minimum of 10 years; up to a payment of 100
percent of the restoration costs as well as a payment for a permanent property
easement to ensure that the land remains a wetland. Typical projects are about
70 hectares with a cost of about $3,500 per hectare for restoration and easement
acquisition.

Other conservation programs that can be used to provide assistance in
implementing conservation plans include the Conservation Reserve Program,
Grazing Lands conservation initiative, Wildlife Habitat Incentives Program, as well
as others. Information on these and other conservation programs administered by
NRCS is available on-line at http://www.nrcs.usda.gov/programs/.

Assessment of Conservation Program Effectiveness

It is important to assess the effectiveness of conservation programs in achieving
their stated goals. In the United States there is a significant body of evidence,
both anecdotal and published in the literature, regarding the benefits of
conservation practices at the field scale. Few attempts have been made to
quantify the environmental benefits at the national scale (Mausbach and Dedrick,
2004). For example, we know that installing vegetated buffers between cropland
and adjoining water bodies has a beneficial impact on water quality, but we have
not quantified the effectiveness of the many kilometers of buffers installed on the
nation’s farmlands in recent years. In response to demands by policy makers and
the public to demonstrate results, we are beginning a new assessment program
known as the Conservation Effects Assessment Project (CEAP).

CEAP will assess the environmental benefits of conservation programs on
agricultural lands at both national and watershed scales. The results will allow
policy makers to assess the effectiveness of these programs in meeting stated
goals of environmental protection and enhancement. CEAP is a cooperative
project between the Natural Resources conservation Service and the Agricultural
Research Service. CEAP was begun in 2004. It will integrate data collection,
model development, model application, and research with an additional goal of
developing the necessary databases and applications to monitor key indicators
and performance measures to document the effectiveness of conservation
programs. (Mausbach and Dedrick, 2004). This program is in the early stages of
reviewing the existing literature, documenting what is known now, identifying
further research needs, and establishing the scientific underpinning for the
assessment. It will take about 5 years to carry out.
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CEAP has two components. First, it will use the NRI framework to obtain about
30,000 cropland sample points for simulation model analysis, and farmer surveys
to obtain additional information about the sample points such as crops grown,
tillage practices, and nutrient and pesticide applications. Multiple physical process
models will be used in combination to estimate effects. EPIC (erosion-productivity
impact calculator) models the fate and transport of nitrogen, phosphorous,
sediment, salt, and pesticides through the soil to the bottom of the root zone and
as surface movement to the edge of the field. The EPIC results will be coupled
with the HUMUS (hydrologic unit modeling for the United States), and SWAT (soil
and water assessment tool) models to simulate transport of water from the land
to receiving water bodies and eventual downstream flow to estimate in-stream
concentrations of nutrients and sediments. Benefits will be described by measures
such as tons of soil saved from erosion or reductions of in-stream sediment or
nutrient loads.

The second component of CEAP will utilize twenty watersheds throughout
the country to quantify environmental benefits of specific conservation practices
at the watershed-scale. Specific concerns targeted are nutrient management,
pest management, tillage systems, irrigation water use, drainage management,
wetland protection and restoration, and wildlife habitat and riparian restoration.
These studies will help to refine and validate the models used to estimate effects.
The first annual report documenting environmental benefits is expected in 2006.

Conclusions

Effective protection and enhancement of natural resources on the private working
lands of the United States relies on a multifaceted approach. Basic information
about soil resources has been gathered over a period of more than 100 years
through the Soil Survey. This inventory shows the location of the more than
20,000 series recognized in the USA and provides basic soil property data needed
to properly design conservation systems to fit the characteristics of the land as
well as to drive models to estimate erosion, pesticide leaching, and other
dynamics. The National Resources Inventory provides an unbiased time series of
the status and trends of the nation’s resources, and is also in the initial stages of
being used to quantify the environmental benefits of conservation programs.
Congress, as well as state and local governments address conservation needs by
fashioning programs to provide both technical and financial assistance to farmers,
ranchers, and other land managers to design and implement conservation plans.
An additional remarkable feature of the US conservation effort is that this is
mostly accomplished not by mandatory regulations, but rather through voluntary
programs that depend in large part on the continued ethic of good land
stewardship that is common to the American farmer and rancher.
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