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Abstract

This paper follows FAO model of suitability anakysilnfluential factors affecting extensive
grazing were determined and converted into a mobakghan rangelands were examined for
common types of grazing animals as an example. dtdgas and limitations were elicited. All
range ecosystems’ components affect range sutiabilit due to the time and money restrictions,
the most important and feasible elements were tigated. From which three sub models
including water accessibility, forage productiordarosion sensitivity were considered. Suitable
areas in four levels of suitability were calculaigging GIS. This suitability modeling approach
was adopted due to its simplicity and the minimalet that is required for transforming and
analyzing the data sets. Managers could be bedédfiten the model to devise the measures more
wisely to cope with the limitations and enhancerdnegelands health and condition.
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Abstract

This paper follows FAO model of suitability analysilnfluential factors affecting extensive grazimgre
determined and converted into a model. Taleghagealands were examined for common types of grazimignals
as an example. Advantages and limitations werd&egicAll range ecosystems’ components affect raggbility
but due to the time and money restrictions, thetrimogortant and feasible elements were investigateoim which
three sub models including water accessibilityaf@r production and erosion sensitivity were comsidleSuitable
areas in four levels of suitability were calculatesing GIS. This suitability modeling approach waepted due to
its simplicity and the minimal time that is requréor transforming and analyzing the data sets. d&dans could be

benefited from the model to devise the measuresemasely to cope with the limitations and enhanbe t
rangelands health and condition.

Keywords: range suitability, land-use, extensive grazingdelimg, land evaluation

INTRODUCTION

angelands have different functions like forage bBypgbroducts supply, wildlife habitat function, régtive
function, recreation, non-use / Intangible valuegluding preservation of endangered species and

anthropological sites. These different types ofdtase are often mentioned as multiple-use (Heady &
Dennis Child, 1994). Meanwhile, allocation of lied rangeland resources to various land uses, laskfficient
environmental policies for sustainable use of réang#s as well as degradation of these areas hagedancreasing
concern among managers and revealed the importdhaed suitability analysis (Jafari & Zaredar, B)1
Combining land and land use in a land evaluatiac@dure gives land suitability, defined as theefs of a land
unit for a land use type which is assessed by camgp&nd use requirements of each land utilizatigre with land
(FAO, 1991). Land suitability analysis is one oé timost important tools in making locational anihgitdecisions
as a part of planning studies (Rickedtsl., 2004). Broadly defined, land-use suitability aiséd aims at identifying
the most appropriate spatial pattern for futurellases according to specify requirements, prefesmr predictors
of some activities (Hopkins, 1977; Colliesal., 2001).
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In this study, rangeland suitability for extensigeazing was considered as one of the most rampses of
rangelands. Assessing suitability for grazing ndy @ecreases the risk of degradation but alsodcopkn a space
for debating other usages of rangeland for rangeagpers.

In most of the cases studied, the criteria for edangd suitability assumed for livestock grazing eaegorized into
3 sub-models of forage production, water (accdgyibguantity and quality) and soil erosion vulability (Arzani
et al., 2006; Javadet al., 2008; Amiri, 2008, 2009). Ayoubi and Alizadeh (&) evaluated range suitability for
livestock grazing qualitatively (plant access toisture, saltiness and the amount of sodium, phlysiampers
against root expansion, range accessibility ancewatcessibility) and found that slope, moistureeasibility,
outcrops and water accessibility were the limitfagtors. Dvararet al. (2009) analyzed goat production suitability
in Turkey and explain that erosion, destructiostodots and branches and forest degradation aradbeimportant
limiting factors. Javadiet al. (2008) assessed rangeland suitability for camakigg and found that water
accessibility, severe erosion and low forage prtidocas the most effective factors on suitabiliéyzani et al.
(2006) studied sheep grazing suitability in fowgioms and found that slope, water accessibility ergion mostly
affected range suitability within these regions.e®ie and Bishop (2009) presented a model for eajthzing
suitability, including slope and water remotenessh& important factors.

This study is about to define influential factors @ngeland suitability for extensive grazing, msipg a model,
and classifying rangelands suitability and finalgfine declining and limiting factors for extensiyezing.

MATERIALSAND METHODS

Study area
Taleghan as a semi-humid region was selected tdunbithis research. Sheep grazing was considegddgfian is
located between 36°5°19" to 36°19°19" north lagtaehd 50°36°43" to 50°53°20" east longitude.

M ethods

This study is based on FAO (1991) model for extengjrazing evaluation. The main steps of this bilita
assessment model are as below:

Defining land requirements

The land conditions necessary for successful imetgation of land utilization types are known asdlamse
requirements, and are expressed in terms of laatitigs or in a negative manner as land use limitast These are
conditions that adversely affect the potentialhef kand for supporting a certain utilization type.

Table.1 Land requirements, studied in this paper

Land qualities Studied characteristics
1 Erosion vulnerability Slope, land-use, petrologgdology, soil erosion, range condition
2 Forage production Allowable forage, grazingamity, range condition, range trend
3 Water resources Water accessibility, quaatity quality

Factorsrating
A factor rating is usually given in terms of folasses with critical values attached to each, k®Wfo

Table.2 Factor rating of land characteristics

No Rates M eaning

1 S1 Highly suitable

2 S2 Moderately suitable
3 S3 Marginally suitable
4 N Not suitable
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Combining land suitability ratings and deter mination of final suitability

There are three different methods of combining lehdracteristics ratings, but in this study theitimy condition
assessment was considered. The simplest methoaft@ndthe most appropriate, is provisional clasatfon. In this
method, land requirement that took the lowest bilitg, would be the overall suitability for thaamd unit.

Soil erosion Submodel

Most of soil erosion studies use empirical modeling to the insufficient data availability. MPSIAGethod was
used for soil erosion assessment (Amiri, 2008JhenMPSIAC method, nine factors are evaluated tioly surface
geology, soils, climate runoff, topography, growaVer, land type, upland erosion and channel enéstdiment
transport in each catchment. Each factor is evetbatdependently and assigned a rate. The ninevalte then
summed up for a total rate. Arzaet al. (2006, 2008) in their studies revealed that MPSI&Ethod is more
beneficial and practical in Iran owing to considgrinore influential factors than EPM method. Aslaaidl. (2007)

found that MPSIAC method’s result were more prethisen EPM method in Konjancham watershed.

Water accessibility Submodel
Water resources suitability consists of 3 sub-medaluding: water remoteness, quality and quaniiityhis study,
location, quantity, quality and remoteness of wagsources in each traditional boundaries werergéted.

Water accessibility sub-model

Firstly, slope maps of the study areas were cli@ssdnd water remoteness in each slope class Vadatad and
the related map was extracted using GIS (ArcGIS. ©¥erlaying both maps led to the final water asdaility
model.

Water quantity sub-model

In this step, location and discharge of water resgsiwas determined and summed up within eachtioadl
boundary to calculate water availability. Comparamgmal water demand and available water in eaaflittonal
boundary, results in the water quantity suitabisityp-model. Animal water demand was estimated daogtto the
climatic conditions, vegetation characteristicgzjng season and animal type.

Water quality sub-model

Water quality data of water resources (EC, TDg, SQ, TH?, NO;) was acquired from local office and compared
with standards to determine water quality suit@pilvithin each traditional boundary. Finally thedgee sub-
models were integrated to make the final wateruesss suitability Sub-model for extensive grazing.

Forage production Submodel

In the study area, forage production (with doulampling method) and rangeland condition and trerstew
determined. With respect to field studies, the tslaof floristic list of the vegetation types weres@gned a
palatability class for sheep grazing. Combininggerondition, trend and erosion state in each wetiget type
resulted in forage allowable use coefficient. Thailable forage in each type was calculated a®vol(Eq. 1):
Available forage for animal (Kg DM ha) = Forage Production (Kg/ha ) x PalatabilityAlowable use coef. (%)
1)

(* Dry matter)
Finally comparing the available forage with reqdiferage level shows the forage production suiitgbil

RESUL TSAND DISCUSSION

In this study which covers a wide climatic areg@agraphic and geographic conditions, a model fogeasuitability
assessment for extensive grazing of sheep as dtedirgrazing animal in Iran was elicited. Three ting
conditions for extensive grazing according to FAMY1) have been taken into account as pointedFauteach
given criteria, a Sub-model is proposed. Fig. 8 shows the relative components and final suitigtitiodel.

! Total Dissolved Salts
2 Total Hardness
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Results of integrating three sub-models of erosioimerability, water resources suitability and fgegproduction
suitability are summarized in table 2.

Table 2: Final suitability results according to the presdnteodels in Taleghan regions

Suitability Taleghan
class (Hectares
Livestock Sheep
S1 690.48(2.7%)
Sz 13228.02(51.6Y
S& 7328.52(28.6%
N 4327.92(17.1%
Total 25575(100%)

The model applied in the region and the suitabitigps were produced. ArcGIS 9.3 was used to prosiuitability
maps. Figure 6 show the three sub-models of erpgiater and forage suitability those were combitegroduce

final suitability map.
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Fig. 6: Taleghan region sub and final models for extenshveep grazing suitability

In terms of forage production there is no ordenofsuitability in the area. More than 53% of thgioa is devoted
to the suitability classes of S1 and S2. This shthespotentials of the region for sheep extensiazigg. Beside,
climatic condition and following utilization levedelp the matter. The only limitation in forage puctivity was
early grazing. This is in agreement with findingsAszani (2008). There was no limitation in termf water
quantity and quality in the area. All water res@sravere in the suitability class of S1. The onfgitation of water
resources was accessibility limitation in steepegas Similar problem was reported by Jankjue (L9896
Fashtami (2002) for central areas of Alborz in Irémthis region the most pertinent limiting factimr erosion
vulnerability was slope, convering rangelands idtg farming and presence of geologic formationssiie to
erosion. Most areas are classified as S2. So grdaimtation is not serious in the region. As eaghazing was
recognized as a problem, grazing management caulthé solution, as Curran and Grice (1992) sugde#tso
appropriate grazing systems should be applieddoce undesirable species in vegetation composition.
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In this study different limitations and opportuegi for extensive grazing were examined. Meanwhile,

represented a comprehensive attitude towards éxéegsazing, but one should know that grazing is ohthe uses
readily available for rangelands. As FAO (1991)uaxg different land units have different qualitfes certain

utilizations. As might be understood, rangelanditizations comprise certain qualities and critethiat the model
prepared to assess suitability, must consider. dMane multiple uses could be substituted with sngilization in

order to gain sustainability in resources and g#timate but sustainable benefit.
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