CHAPTER 2: WHAT ISLAND DEGRADATION?

2.1 Definition

Land degradation is a composite term; it has no
angle reedily-identifidble feature, but instead
describes how one or more of the land
resources (soil, water, vegetation, rocks, air,
cdimate, reief) has changed for the worse. A
landdide is often viewed as an example of land
degradation in action — it changes the features
of the land, causes dedtruction of houses, and
disupts activities. In the longer term, however,
the aea of a landdide may regan its
productivity. In places such as Jamaica and
Papua New Guinea, old landdide scars are
noted for supporting better crops and more
intendve agriculturd  posshilities than on the
adjacent land not affected by landdides
especidly when the new soil is derived from
less wesathered rock materids, such as
cacareous mudstones. So, land degradation is
far from being a smple process, with clear
outcomes. This complexity needs to be
appreciated by the field assessor, before any
dtempt is made dther to define land
degradation or to measureit.

Land degraddtion generdly ggnifies the
temporasy or pemanent decline in the
productive capacity of the land (UN/FAO
definition). Another definition describes it as,
"the aggregate diminution of the productive
potentid of the land, including its mgor uses
(ran-fed, aable, irrigated, rangeland, forest),
its faming sygems (eg.  smdlholder
subsistence) and its vdue as an economic
reource” This link between  degradation
(which is often caused by land use practices)
and its effect on land use is centra to nearly al
published definitions of land degradation. The
emphasis on land, rather than soil, broadens the
focus to include naturd resources, such as
climate, water, landforms and vegetation. The
productivity of grasdand and forest resources,
in addition to that of cropland, is embodied in
this definiion. Other ddfinitions differentiate
between reversble and irreversble land
degradation. While the terms are used here, the
degree of revershility is not a particulaly
ussful messure — given Uffident time Al

degradetion can be reversed, as illustrated by
the landdide example above. So, revershility
depends upon whose perspective is being
asessed and what timescde is  envisaged.
Whilg soil degradetion is recognised as a
magor aspect of land degradation, other
processes which affect the productive capacity
of cropland, rangdand and forests, such as
lowering of the water table and deforestation,
ae ceptured by the concept of land
degradation.

Land degradation is, however, difficult to grasp
in its totdity. The "productive cgpacity of land’
canot be assessed dmply by any single
measure. Therefore, we have to use indicators
of land degradation. Indicators are variables
which may show that land degradation has
taken place — they are not necessarily the actud
degradation itsdf. The piling up of sediment
aganst a downdope barier may be an
indicator' that land degradation is occurring
updope. Similarly, decline in yidds of a crop
may be an indicaor tha soil qudity hes
changed, which in turn may indicate that soil
and land degradation are aso occurring. The
condition of the soil is one of the bex
indicators of land degradation. The soil
integrates a variety of important processes
involving vegetation growth, overland flow of
water, infiltration, land use and land
management. Soil degradetion is, in itsdf, an
indicator of land degradation. But, in the field,
further variables are used as indicators of the
occurrence of soil degradation. This chapter
and much of the rest of these Guidelines will,
therefore, dwdl primarily on the use of
evidence from the il (manly ol
degradation) and from plants growing on the
soil (soil productivity).

Types of soil degradation include:

1) Soil eroson by water: the removd of soil
paticles by the action of water. Usudly
seen as sheet eroson (a
more or less uniform
removd of a thin layer
of topsoil), rill erosion f(‘:'ﬂ i =
(smdl channds in the *,41,:1 I
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2)

3)

4)

5)

6)

fidd) or gully eoson (lage channds,

gmilar to incised rivers). One important

feature of soil eroson by waer is the
sective removd of the finer and more
fertile fraction of the soil.

Soil_eroson by wind:

the removd of soil

paticles by  wind

action. Usudly this is

sheet eroson, where

s0il is removed in thin

layers, but sometimes the effect of the wind

can carve out hollows and other features.

Wind eroson most eedly occurs with fine

to medium size sand particles.

Soil fertility decline the degradation of soil

physicd, biologica and chemica

properties. Eroson leads to reduced soil
productivity, as do:

a) Reduction in soil organic matter, with
asociated  decline in - soil  biologicd
activity;

b) Degradation of soil physicd properties
as a result of reduced organic matter
(structure, aeration and water-holding
capacity may be affected);

¢) Changes in soil nutrient content leading
to deficencies, or toxic leves of
nutrients essentid  for  hedthy plant
growth;

d) Build up of toxic substances — eg.
pollution, incorrect  gpplication  of
fertilisers.

Waerlogging: caused by a rise in

groundwater close to the soil surface or

inadequate drainage of surface water, often
resulting from poor irrigation management.

As a reault of waterlogging, water saturates

the root zone leading to oxygen deficiency.

Increese _in_sdts this could dther be

sinizetion, an increae in At in the soil

water solution, or sodication, an incresse of
sodium cations (Na) on the soil paticles.

Sinization often occurs in  conjunction

with poor irrigation management. Modly,

sodication tends to occur naturaly. Aress
where the water table fluctuates may be
prone to sodication.

Sedimentation _or _'soil _burid':  this may

occur through flooding, where fetile soil is

buried under less fertile sediments, or wind
blows, where sand inundates grazing lands;

or catastrophic events such as volcanic
eruptions.

In addition to these principa types of soil
degradation, other common types of land
degradation include:

7) Lowering of the water table: this usudly
occurs where extraction of groundwater has
exceeded the natura recharge capacity of
the water table.

8) Loss of vegetation cover: vegetaion is
important in many ways. It protects the soil
from eroson by wind and water and it
provides organic materid to mantan levels
of nutrients essentid for hedthy plant
growth. Plant roots hdp to mantan soil
Sructure and fecilitete water infiltration.

9) Increased goniness and rock cover of the

land: this would usudly be associated with
extreme levds of ol erodon causing
exhumation of stones and rock.

Figure2.1: Eroded Wastelandsin Rajasthan,
India
(Note the stony surface which may indicate that
finer soil particles have been removed by the action
of wind or water.)

Figure 2.2: Erosion under Cotton Plants, Ghana
(Cottonis slow growing, and even when fully mature,
it providesvery little vegetative cover. Thus, little
protection is afforded to the soil surface against wind

and water erosion.)




Although the foregoing list neaily breaks down
the components of soil degradation by cause,
very often these agents of degradation act
together. For example, srong winds often
occur a the front of a storm, thus wind erosion

Figure 2.5: L and cleared using
Firefor Conversion to
Agricultural Use, Papua New
Guinea

and waer eroson may result from the same
event. Additiondly, a soil that has suffered
some form of degradation may be more likey
to be further degraded than another soil smilar
in dal regpects except for the levd of
degradation. One wael-accepted indicator of
increased erodibility is the levd of soil organic
metter. Where the organic matter content of a
soil fdls bdow 2% the soil is more prone to
erosion, because soil aggregates are less strong
and individud particles ae more likdy to be
didodged.

Some environments are naturdly more a risk
to land degradation than others. Factors such as
deep dopes, high intendty ranfdl and oil
organic métter influence the likdihood of the
occurrence of degradation. Identification of
these factors dlows land usars to implement

Box 2.1: 'At-Risk Environments — Flood-Prone
Areasin Peru

Land degradation occurs under a wide variety of
conditions and circumstances. Nevertheless, some
environments are more at risk of degradation. This
risk of degradation affects how people manage their
biophysical environment but aso how their
environment affects them. A good example comes
from the PLEC sites in the Peruvian Amazon, which
are subject to two different types of flooding.

The first occurs in coastal regions as a result of
inundations from the sea. The second type of
flooding is the annual increase in river levels in
Amazonia which results in flooding of the land along
the riverbanks. Much of the agricultural production
in Peruvian Amazonia takes place aong the
riverbanks where the level of soil fertility is very
high. Such annual flooding is part of the agricultural
cycle and, as such, is planned for by local people.

The flood level is critical in determining the effect of
flooding. Exceptionally high flood levels can lead to
reduced pest and weed levels, improved hunting and
better fishing in the next year, but if the higher areas
are also flooded, crops may be destroyed and food
scarcity may ensue. Very high levels of
sedimentation, particularly of sand, can change the
landscape completely. Fast flowing floods may result
in severe riverbank erosion and the loss of valuable
agricultural land close to the river. On the other hand,
when the flood level is low the staple crops grown in
therelatively high areas are not endangered but pests
survive and, if there is little sedimentation, fertility
replenishment may be poor.

Source: Miguel Pinedo, PLEC-Peru Cluster Leader, personal
correspondence.




techniques that safeguard agang loss of
productivity. Management practices aso exert
a dgnificant influence on the susceptibility of a
landscape to degradation. Extensive and poorly
managed land use systems are more likely to
degrade than intensve, intricatdy-managed
plots.

Milder forms of land degradation can be
reveesed by changes in land management
techniques, but more serious forms of
degradation may be extremey expensve to
reverse (such as <dinity) or may be, for
practicad purposes, irreversble. Soil erosion,
when sarious and prolonged, is effectively
irreversble because, in mogt circumstances, the
rale of soil formation is so dow. In Mo,
wam cdimates formation of jut a few
centimetres of soil may take thousands of years
and in cold, dry dimates it can take even
longer. Soil loss through erosion happens far
faster: up to 300 times faster where the ground
isbare.

Soil eroson is the most widely recognised and
most common form of land degradation and,
therefore, a mgor cause of fdling productivity.
However, snce the effects of soil loss vay
depending on the underlying soil type, oil
loss, by itsdf, is not an gppropriate proxy
measure for productivity decline. For example,
aloss of 1 mm from a soil in which the
nutrients are concentrated close to the surface
(eg. a Luvisol — see Appendix V) will show a
grester impact on productivity than the same
levd of soil loss from a soil in which the
nutrients are more widdy didributed (eg. a
Vertisol — see Appendix V).

In the following table edimaes of ol loss
rates under different types of land management
ae summarised. These raies are based on
typicd soil loss plot data from Zimbabwe.
They demondrate the huge impact that
menipuletion of the environment by humans
can have on rates of soil eroson. The rate of
il loss from bare soil is 250 times that from
aress covered by natura forest. Even the rate of
s0il loss from a wel-managed cropping system
is 10 times greater than that from under naturd
ground cover. Natura forest best represents the
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gtuation where soil loss is in gpproximate
balance with the rate of soil formation.

Table2.1: Typical Relative M easur es of Soil L oss
Accordingtol and Use

Land use Soil Loss
Rate
(tonnes/
halyr)
Bare soil 125.0
Annual crops— poor management on 50.0
infertile soil
Annual cropping — standard management 10.0
Annual cropping — good management 5.0
Perennial crops— little disturbance 20
Natural forest 0.5

Source: Thistable is based on soil loss plot results from Zimbabwe, on
a 9% slope.

Although land degadation is defined by
reference to  productivity, its effects may
include diminished food security, reduced

cdorie intake, economic stresses and loss of
biodiversty. These consequences concern rurd
land users greatly, and will be addressed
wherever possible in the following chepters as
an important pat of fidd assessment of land
degradation.

2.2 Causes of Land Degradation

Although degradation processes do occur

without interference by man, these are broadly

a a rate which is in baance with the rate of

naturd rehabilitation. So, for example, water

erodon under naturd forest corresponds with

the subsoil formation rate. Accderated land

degradation is most commonly caused as a

reult of human intervention in the

environment. The effects of this intervention

are determined by the naura landscgpe. The

most frequently recognised main causes of land

degradation include:

(i) overgrazing of rangdand;

(ii) over-cultivation of cropland,

(iii) waterlogging and <dinization of
land;

(iv) deforestation; and

(v) pallutionand industrial causes.

irrigeted

Within these broad categories a wide variety of
individual causes ae incorporated. These
caues may include the converson of



unsuiteble, low potentid land to agriculture,
the falure to undertake soil conserving
measures in aress at risk of degradation and the
remova of al crop resdues resulting in 'soil
mining (i.e. extraction of nutrients & a rate
greater than resupply). They are surrounded by
socid and economic conditions that encourage
land users to overgraze, over-cultivate, deforest
or pollute. These ae conddered in the
following chapter.

It is possble to digtinguish between two types
of land degrading actions. The firg is
unsustainable land use. This refers to a sysem
of land use tha is wholly inappropriate for a
paticular environment. It is unsudtaingble in
the sense that, unless corrected, this land use or
indeed any other could not be continued into
the future Unsudainability has the implication
of beng irreversbly degrading. Many
‘badlands  (extremely bare, devegetated and
eoded dopes) ae dfectivdly irreversble.
However, a large input of technology could
dat a rehabilitation process, if enough time
and resources were to be devoted. Usualy, this
is uneconomic. Secondly, ingppropriate land
management  techniques dso cause land
degradation, but this degradation may be halted
(and posshly reversed) if  appropriate
management techniques are applied.

The effect of a land degrading process differs
depending on the inherent characterigtics of the
land, specificaly soil type, dope vegetation
and climate. Thus an activity thet, in one place,
is not degrading may, in ancther place, cause
land degradation because of different oIl
characterigtics, topography, climatic conditions
or other circumstances. So, equdly erosve
rangorms occurring above different soil types
will result in different rates of soil loss It
follows that the identification of the causes of
land  degradation must  recognise  the
interactions between different dements in the
landscape which affect degradation and adso
the site-specificity of degradation.

2.3 Farmers Concerns

A didinction is made between productivity,
which is defined as the inherent potentid of a
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land system to produce crop yidds, and
production, which is defined as the actud yied
levels achieved by farmers. Land degradation
may reduce the inherent productivity of a
sysem, but production levds may be
unaffected, or may increese as a result of
compensating action being taken by the land
user (for example, the application of fertiliser).
Land management practices may not exploit
the full potentia productivity of the land.

Land degradetion, if defined as a loss in
productivity, is dosdy digned with the
interests of farmers, whose maor concern is
the yield thet they can achieve from ther lands.
Although current harvest potentid is criticd to
mogt farming decisons, famers will often take
a long tem approach to land productivity.
Farming activities can trigger or exacerbate
land degradation, storing up future problems
foo land usas.  Consequently,  early
identification  of  rik-prone  aeas and
management techniques is of interest to land
users. These issues are explored more fully in
the following chapter (3).

2.4 Sensitivity and Resilience

Sengtivity ad
reslience ae
measures of the
vulnerability of a
landscape to
degradation. These
two factors combine
to explan the
degree of
vulnerahility.

Sengttivity is the degree to which a land system
undergoes change due to naturd forces, human
intervention or a combination of both. Some
places are more likely to be sendtive to change
— for example, steep dopes, areas of intense
ranfdl or highly erodible soils. These places
are subject to naturd hazards that make them
sendtive to change Human intervention in
these systems can result in dramétic dterations.
Sengtivity to change can arise as a result of
humen intervention — for example, in a naturd
date, foreted hillsdes may be difficult to



degrade, but once converted to farmland
degradation may occur more egdly.

Reslience is the propety that dlows a land
sysem to absorb and utilise change, including
resstance to a shock. It refers to the ability of a
sydem to return to its pre-dteed dHate
folowing change. The naturd reslience of an
environment may be enhanced by the diversity
of the land management practices adopted by
land users. Degraded land is less redlient than
undegraded land. It is less able to recover from
further shocks, such as drought, leading to even
further degradation.

Table 2.2 summarises the reationship between
reslience and sengtivity of ecosysems. Where
a landscape is susceptible to change (high
sengtivity) the risk of degradation is affected
by the redlience of that landscape — high
reslience lessens the danger of serious
degradation, whereas low reslience indicates
that changes ae not likdy to be easly
reversble and may even be permanent. Land
systems that exhibit high reslience are likdy to
return to ther previous dable dae following
disruption, whereas systems with low reslience

ae more likey to be permanently dtered by
such disruption.

Table 2.2: Sensitivity and Resilience

Sensitivity
High Low
8 High
S Easy to degrade Hard to degrade
% Easy to restore Easy to restore
o capability capability
Low | Easytodegrade Hard to degrade
Difficult to Hard to restore
restore capability | capability

Advance recognition of the sengtivity and
redlience of a land sysem should influence
land use decisons, thereby reducing the risk of
permanent  degradation to the system.
Smilaly, the gsengtivity and redlience of
specific soil types dso derts the fidd assessor
to the risk of permanent or temporary soil
degradation. For example, an ironrich but
highly weathered and acid Ferdsol (see
Appendix V) of the humid tropics has a low
sengtivity to degradation as wdl as low
redlience. So, once it has been degraded

Table 2.3: Examples of How Resilience and Sensitivity are Affected by Different Factors

— c
o = g é %
j— [0 = —
= S = (e} o b= > =
25 |8 |& |85 |82 |& |3 |3 |
Vertisol LowS LowS | N/A ModS | LowS HighS | HighS | N/A
LowR | LowR LowR | ModR [ LowR | LowR
Luvisol HighS | HighS | HighS | N/A HighS | HighS | HighS
HighR | HighR | LowR HighR | HighR | ModR
Deforestation | HighS | HighS | HighS | HighS | HighS | HighS
HighR | ModR | LowR | LowR | ModR | ModR
Drought N/A HighS | HighS | HighS | HighS
LowR | LowR |[LowR | ModR
Poor OF=S | HighS | HighS | HighS
Management LowR | ModR | LowR | LowR
Sodic Soils HighS | HighS | N/A
LowR LowR
Steep Sopes HighS | HighS
LowR | ModR
Low SOM HighS
HighR
Intensive
Rainfall
S = Sensitivity R = Resilience OF- Determined by combination of other factors

SOM = Soil Organic Matter
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(which is difficult to do in a physcd sens),
then it is dmost impossible to bring back to a
productive state. Contragt this with a Phaeozem
(see Appendix V) that has high organic matter
and an excdlent dructure. Under good
management  Phaeozems give condgently high
yidds, but with poor management they degrade
vay quickly. This high sengtivity is moderated
somewhat by a high reslience, because using
organic methods the soil can be rehabilitated
farly quickly.

2.5 What Characteristics Contribute to
Sensitivity and Resilience?

The factors that affect sengtivity and redlience
of an ewironment ae the inherent
characteristics of tha environment (e soil
properties such as nutrient reserves, ol
dructure, micro-aggregates and soil  depth,
topography, climate etc.), and the human
dement, in the form of land use and
management  practices. The sdient features
afecting sengtivity and redlience will vay
from place to place.

So, with regard to aspects of land degradation,
sengtivity refers to how easy it is to degrade
the land, and reslience to how easy it is to
resore the land. Some combinations of factors
tha may influence the sengtivity and reslience
of land systems are suggested in Table 2.3. The

factors liged in the matrix were sdected
randomly. This matrix illusraies how different
combinations of factors affect the sengtivity
ad redlience of a sygem in different ways.
For example, the sendtivity of a Vetisol to
intensgve ranfdl is low (i.e hard to degrade),
whereas when intendve ranfdl is combined
with steep dopes sengtivity, and the risk of
degradation, is  high.  Smilaly,  poor
management of steep dopes is likdy to result
in degradation which would be difficult to
reverse (i.e. low redlience), whereas a poorly
managed Luwvisol is highly redlient and thus
more easy to restore to capability.

2.6 Scientific Interpretation of Degradation
Compared to Land Users' Perceptions

Often, the views of scientis and the opinions
of land users do not coincide. As discussed in
Chapter 1, the land user's concern is most
likely to be production. Thus, the existence of
land degradetion, of itsdf, is unlikdy to be a
cause of much concern, unless it has an adverse
effect on productivity. What may be seen by a
sientis as a potentidly degrading Stuation
may have a different dgnificance for famers.
Some examples of the interpretations of land
degrading processes by both scientists and
famers are st out in Table 24 beow. These
represent two extremes — mogt often there is
overlgp between the understanding of the land

Table 2.4: Two Extremesin the I nterpretation of Outcomes of | and Degr adation Evidence

Scientific Interpretation

U Processp

Land Users' Interpretation

High erosivity and potential soil
erosion

Heavy rainfall

Damage to crops. But also benefit
to soil and planting opportunity.

Loss of finer soil particles
through water or wind erosion

Stones on the soil surface

Soil formation (Burungee people,
Dodoma region, Tanzania)

Increased risk of soil loss through
water erosion

Planting crops up and down steep
slopes rather than across

Protection of crop from
waterlogging and/or wind

damage
Severe erosion and abuse of Deep gullies Livestock fatalities and loss of
catchment roads/bridges
Severe short term erosion, Rills Useful local drainage channelsto

indicating need for better cover

prevent waterlogging and into
which to place weeds

Soil and water conservation

Barriers across the slope

Convenient way to subdivide

measure to trap soil and conserve intercepting soil garden for planting and
water management purposes
Danger of erosion and need to Erodible soils Opportunity to harvest sediment

instigate organic conservation
measures to decrease erodibility

at bottom of slope and create new
fied




user and the scientis. It is important to
understand how land users perceive processes
of land degradation if discussons about land
degradation and preventative measures are to
have any relevance for them.

The accurate measurement of soil loss through
egoson may be of interet to scientigs.
However, land users ae genedly more
concerned about the effects of eroson than the
absolute amount of soil loss. These Guidelines
focus on quick methods of measuring soil loss
and of assesdng negaive effects on  the
productivity of the land. They do not seek to
describe procedures that will give results which
would mest the rigours of sdenttific
measurement. Ingtead, their am is to provide

extenson workers and land users  with
accessble techniques that will provide a

aufficent bads for planning future actions to
protect and increase the productivity of the
land.

2.7 Scales of Field Assessment

Land degradation occurs a widdy varying
rates, and to varying degrees, over the
landscape, hillsde and between fidds As
noted in the previous chapter, the focus of these
Guidelines is on the loca scde Leves of
degradation are consdered by reference to
fams and individud fidds In the case of
rangelands, degradation refers to dispersed
features, such as tree mounds and gullies. The
loca-scde focus, together with the farmer
perspective, dictate the type of measurements
that are appropriate The methods described in
Chapter 4 of these Guidelines, in relation to the
measurement of soil loss, are particularly suited
to field and farm scale. They accommodate the
fact that soil loss does not occur uniformly
across plots or hillsdes, and instead dlow for
the variability within the naturd landscape thet
afects the amounts of soil loss and run-off
from gpparently homogenous fidds. They ae
dso  messurements of ol loss  and
accumulations that can be readily observed by
theland user.

The perception of the scade and seriousness of
land degradation will be influenced by the
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timing of any investigation. Many forms of soil
loss are mogt easily seen during or shortly after
periods of heavy rains. Some types of eroson
may be less vishle after crops become
edablished in fiedds Nutrient deficiencies and
other factors that affect crop production will be
best observed when crops are in-fidd and
relative growth rates can be assessed. Actud
production is best assessed at harvest times
when output can ether be weighed, or the
dandard number of units (sacksbundles)
counted. Repeated measurements give a more
complete picture of the effects of the processes
leading to land degradation.

The causes and effects of land degradation can
occur both on- and off-site. On-dte effects of
land degradation lead to a lowering of the
land's productive capacity, resulting in reduced
yidds or a need for higher inputs. These costs
ae borne directly by the land user thus
affecting interes in reducing or reversng land
degradation. The land user's ability to remedy
the land degradation depends on whether the
cause is on or off-gte. Off-gte effects of land
degradation are problems exported and borne
by others. The most common off-dte effects
incdlude sedimentation in resarvoirs  and
waterways, decline in waer qudity and
contamination of drinking water, gully eroson
and depodtion of eoded materids on
farmland.

Because the causes and effects of land
degradation are unaffected by the boundaries of
land ownership or use rights, degradation may
occur on a farmer's land as a result of actions
taken by other land users updope. Similarly,
actions teken on a fame's fidd may affect
other land users downdope. Therefore the
interest in preventing land degradation may not
coincide with the cause. This has serious
implications when it comes to assessng the
cods and benefits of different courses of
action. For example, if upstream soil erosion
causes dltaion of a reservoir, from the
reservoir  operator's point of view the net
benefits that accrue from incurring expenses to
reduce or diminate the eroson may wdl
outweigh the costs of doing nothing. However,
the land user whose farm is the source of the



depodted soil is unlikely to atach the same
level of benefit to the reduction of soil loss.

2.8 Levels of Analysis of Degradation

The examination of fidd degraddion at
different scales feeds into different levels of
andyds. Each levd has its own particular st
of uses. The fird and most immediate use of
information relaing to exiding or potentid
degradetion is to identify the risks a field and
fam levd. Mapping of fidds and detalled dte
ingpection are involved here. The next levd is
to rank the degrees of actua degradation, or
future risk of degradation, by reference to their
siousness. This dlows the land user to
prioritise possible responses to degradation risk
and to target pats of the faam where risk is
greatest. The fidd assessor may use this leve
of adyss to meke semi-quantitative
comparisons between dtes and Stuations. A
third levd of andyds is to formdise the
prioritisation by farmers by ataching monetary
vaues to the codsts (time, labour, money) and to
the benefits of any course of action (induding
'doing nothing).

(i) Mapping of filds

The fird step in assessing land degradation is
to take dock of the visud evidence of
degradation in the aea under review. The
physca aspects of the landscgpe must be

observed and evauated. Preparing a map of the
area under review (farmer's fidd or farm) will
help to identify areas a particular risk of
degradation due to the naturaly occurring
features in the landscape. Discussons with
famers  will  fumnish  important  information
about yield and the vigour of plant growth in
different areas of the fied.

The dte-gecific chaacterigtics identified at
this dage hdp to identify where the highest
risks of land degradation lie within a fidd, fam
or over a larger area. A systematic approach to
mapping of the area under review will identify
not only exiding degradation but will pinpoint
aess a risk from future degradation. Since
land degradation occurs as a result of the
combined effects of soil characteristics, dope
angle, cdlimate and land maregement, changes
introduced by the land manager will affect the
risks of land degradation.

The mapping of the area under invedtigation
ams to identify the causes of degradation and
to explan why some pats of the area under
review may be more susceptible to degradation
than others. Proportiondly more effort may be
required by the land user to protect susceptible
areas from future degradation.

(i1) Ranking risks according to seriousness:

Having mapped (in-fidd or on-fam) the actud
degradation occurring and the potentid for

Box 2.2: L andscape and Map Sketch of a Small-Farm Agricultural L andscapein K enya Showing

Susceptibility to L and Degradation
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further degradation in the future, the identified
risks can be ranked based on their seriousness.
Chapter 6 gives some guidance on how this
ranking can be carried out, not only to assess
the risks but dso to provide a tool to assg
future decison-making. This ranking leads into
action plans for combating land degradation,
dlowing land usars to prioritise the focus of
their conservation/land degradation prevention
activities.

(iii) Codt-benefit analyss

The identification and
ranking of the risks of
land degradetion forms the
data for further andysis. It \\
enables farmers to
edtimate the costs and
benefits of measures and techniques that will
reduce or diminate land degradation, and to
compare these with the costs and benefits of
doing nothing. This kind of assessment, known
as cost-bendfit andyss, underlies the process
of meking decisons about investment in land
and faming activities in both smdlholder and
commercid agriculture. Whether or not to
invest in a capitd or labour intengve activity
will depend on the perceived benefit of it to the
person making the investment. This latter point
IS important — while economics enables us to
cary out smulated codt-benefit andyss for
decisonrmeking  purposes,  utimady  the
andyss is subjective relying on the vaues
attached to gpecific costs and benefits by
individua land wusers  Consequently, two
famers living d9de by sde with amilar fams
in terms of area, topogrgphy and fertility may
meke widdy different decisons about land
management issues, be it the crop to be
planted, the fertility trestment to be undertaken
or physca conservation measures to be dug.
This subjectivity reflects the circumgances of
theindividud land user.

Cost-benefit andyss must not be seen as a
prescriptive  tool. It cawnot be applied
mechanicdly to arive a a sngle 'right answer'.
Capturing the costs and benefits that are
important to the individud is the bet way of
getting close to the 'right answer' for tha
farmer.
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These Guidelines will not ded with cod-
benefit andyds in deal — it is redly an
extensgon of fidd assessment and a way of
usng daa to gan a view of the likdihood of
famer's decisons on whether to inves.
However, it is important that the field assessor
gans the information &bout the important
vaiables for undertaking cod-benefit andyss,
0 that the anadyss can be accomplished later
usng awy one of the many manuds tha
describe how to do it. The variables of greatest
importance for a farmer-perspective codt-
benefit andyssare
- Costs: these must reflect the red costs to
the famer of undertaking any protection
measure agang land degradation. The
largest cost is usudly labour, and the fidd
asessor needs to get a good view of what
other activities the farmer cannot undertake
in order to accomplish the conservation
(this is the opportunity cogt of labour).
Smilaly, thee ae cods in land and
capitd, which must be redidicdly
asesd. The input of famers is vitd in
making these assessments.
Benefits: these must aso reflect the red
benefits to fames Thee ae direct
benefits such as increased yidds, but the
indirect benefits can be larger. For example,
reduction in weeding because of a good
cover crop, or reduced ploughing costs
because of better soil dructure, are
legitimeate ways in which reduction in land
degradation brings benefits to land users.

Other important variables incdlude time horizon
(what planning horizon does a farmer use?), the
discount rate and the vauation approach.
Guidance on these, and other issues relaing to
cost-benefit andyss, can be found in most
economics textbooks. Several useful references
are suggested in Appendix 1V.

Cost-benefit anadyss of land degradation is
consdered further in Chapter 8, section 84, in
terms of gpprasng a conservation technology.
The principles ae identicd, whether the
assessor  wants  to know  whether  land
degradation is codly, or conservation is
worthwhile.



