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Figure 1- The location of the mountain rangeland of Imam Kandi
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Table 1- Criteria and indicators for evaluating the ecological potential of rangeland use in semi-arid areas

RERE ~
obls »ls nay i . ) E Variable
(005) s ol Gos s S g 5 Ol b4 Cunlus Sl ! ol @L;., (2 3) L
Vegetation of desirable The type of soil and its depth Sensitivity to erosion Rainfall Climate Water resources Slope Class
plants (%) (%)
- e Slaetg 5 a0 Ol e
G U wgis gy oodd = (50 ot o anl pl p dede .
>40 : SBAS 527-759 - o . <15 SN
Medium to deep loam and clay Cold semi-dr Water fountain and Rangeland (I
loam Alluvial sediments and Alluvial y Permanent waterway angeland (1)
deposits
syl 5 88 saiy
40-30 S o5 o m slalsl 411-527 S S il sl 15-30 it e
Shallow loam and clay loam Mountain deposits and Alluvial Cold dry Permanent waterway Rangeland (IT)
alluvium
s s Ges 0S e md e sl s B sS cbasg " N
_ _ [ sl b sl 5
15-30 Ko 5l sl 295-411 S Seasonal 4 30-60 s
: : : Cold dry easonal waterway an Rangeland (I1I)
Shallow and sandy and rubble Mountain deposits and Alluvial Without water
loamy and loamy clay alluvium
gﬁ“d)‘“’u’)ﬁ&bﬁ‘b)@‘:’ ‘JA Z. )OJL& u\&\w)‘r..\ﬁ‘ uT.,\B\ﬁ )
<15 PN >759 . >60 (L
Sand and gravel and rocky Marl and Conalomerate The climate of the Without water
outcrop g highlands Conservation (Wildlife

grazing)
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Table 2- Guidelines for classification of rangeland in terms of range management method

R —
Proposed grazing system
i ol S Sty ol Gl
Negative range condition trend
(ol Gme () 8 ool 4 &S LS iy s S Slosas 4 o3kl Wil )

Constant and positive range condition trend

[N TET
e s el )
(o556

Range condition score
(based on the four-factor

ShE A s
Range management method

Condy aib
Range condition class

(Based on the scoring of the soil and vegetation characteristics, which refers to the tendency scale) method)
s s >37 P e s S s b e
Rotation grazing Rotation grazing Balanced r;rgﬁ g(]janagement Excellent to good
S G $A=6 37-35
Deferred-rotation grazing Deferred grazing |
Rest rotation grazing Deferred-rotation grazing Natural ra%%ihrggnagement Moderate
colal Jl oo b sl pal = ol Comlpal JLSG L ol mad = sl 33-31
Rest rotation grazing with two years of rest Rest rotation grazing with a year of rest
Er el oldes <31 A e g Cind A 5 Guas

Range improvement operations

Artificial range management
method

Poor and Very poor
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Table 3- Specifications and characteristics of homogeneous ecological units

_ ) ~ ool olib sl olib
Ll S oy s "y “‘)}/@\-zs/ s (o) &) Ls el . ) (,,,,\5\ KA g s o <
Range condition  Range condition e Plant tvoe/ Aariculture Temperature classes i Climate Geographical (4)9) - Code
trend score Range YPelAg (Celsius) Precipitation levels classes direction Height floors
A slope (%)
condition (mm) (meters)
= 30 e Pe. sp.+Eu. sp.+Gu. sp. 8.2-10.1 411-527 RO N 30-60 1500-1700 1
Negative Poor Cold semi-dry
ool e Slelis)| (3l
’ 39 j Ag.tr.+Th.sp. 6.5-8.2 527-643 The climate of E >60 1700-1900 2
Constant Good the highlands
- - oat by lsas 5 Sthans
- R o 8.2-10.1 411-527 T SE 30-60 1500-1700 3
Abandoned dry land Cold semi-dry
= 31 - Er.sp.+Th.sp.+Ag.tr. 8.2-10.1 411-527 R SE 30-60 1500-1700 4
Negative Moderate Cold semi-dry
- - oat by lsas s Szs
- I >11.8 <295 g NE <15 <1300 5
Abandoned dry land Cold dry
o= 25 e No.mu.+Eu.sp. 10.1-11.8 295-411 RO E 15-30 1300-1500 6
Negative Poor Cold semi-dry
o= 30 e Pe. sp.+Eu. sp.+Gu. sp. 10.1-11.8 295-411 RO SE 30-60 1300-1500 7
Negative Poor Cold semi-dry
= 31 . Er.sp.+Th.sp.+Ag.tr. 8.2-10.1 411-527 R E 30-60 1500-1700 8
Negative Moderate Cold semi-dry
- - o olelis| sl
- Rock <4.7 >759 The climate of E >60 >2100 9
the highlands
- . Slelis| sl
Sl 41 > Rosa sp.+Pr.fe+As.sp. 4.7-6.5 643-759 E >60 1900-2100 10

The climate of
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Range condition  Range condition ¢ Plant tvoe/ Adriculture Temperature classes il Climate Geographical (4o 3) Code
trend score Range YPELAg (Celsius) Precipitation levels classes direction 0 Height floors
nge slope (%)
condition (mm) (meters)
Positive Good the highlands
= 34 - No.mu.+Ag.tr.+Pe.sp. 8.2-10.1 411-527 R N 30-60 1500-1700 11
Negative Moderate Cold semi-dry
- - oai W,y lsms 5 Stiaag
- B 10.1-11.8 295-411 T E 30-60 1300-1500 12
Abandoned dry land Cold semi-dry
ool Epes . 5y S des
42 : Ag. ti.+Pr. fe. 10.1-11.8 295-411 ] E 30-60 1300-1500 13
Constant Good Cold semi-dry
N b el 6l
= 34 - No.mu.+Ag.tr.+Pe.sp. 4.7-6.5 643-759 The climate of NE >60 1900-2100 14
Negative Moderate the highlands
- - oad B, ) > K
- S >11.8 <295 g NE <15 <1300 15
Abandoned dry land Cold dry
- - o Wy ey 5 e Stany
- I 10.1-11.8 295-411 T NE <15 1300-1500 16
Abandoned dry land Cold semi-dry
- - oz by Sl
- R S >11.8 <295 s St E <15 <1300 17
Abandoned dry land
. . s tsacs
= 25 e No.mu.+Eu.sp. 10.1-11.8 295-411 T E 30-60 1300-1500 18
Negative Poor Cold semi-dry
= 34 - No.mu.+Ag.tr.+Pe.sp. 8.2-10.1 411-527 T E 30-60 1500-1700 19
Negative Moderate Cold semi-dry
- - o Wy lsas Sas
- R S >11.8 <295 i E <15 <1300 20
Abandoned dry land Cold dry
. - s it
= 25 e No.mu.+Eu.sp. sp. 10.1-11.8 295-411 o E 15-30 1300-1500 21
Negative Poor Cold semi-dry
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AP T 0 e/ A o BLAE) L S (o) i 2l - (2) o
Range condition  Range condition e Plant tvoe/ Adriculture Temperature classes il Climate Geographical (4o 3) 7 Code
trend score Range YPELAg (Celsius) Precipitation levels classes direction Height floors
T slope (%)
condition* (mm) (meters)
- - oa Wy | [
- I >11.8 <295 i SE <15 <1300 22
Abandoned dry land Cold dry
. . s Saans
= 25 e No.mu.+Eu.sp. 10.1-11.8 295-411 T E <15 1300-1500 23
Negative Poor Cold semi-dry
=Y Jss anlsl
Continuation of Table 3- Specifications and characteristics of homogeneous ecological units
Water resources Soil texture and depth Inéergzligynof Form of erosion Geology Code
‘_{\.A‘.}A\.HJJ éﬂsrsw)@jl—ga_,l L e ;\.L)'kg\«m\jijgué,\;s- L;l&\f;\ihgugéjijgzéﬁjfé\.nm;@' 1
Seasonal waterway Shallow loam and clay loam Moderate Little ditch erosion and A lot of waterways Mountain deposits and Alluvial alluvium
5 ‘ T Aol Z Z . 7 e =z
b alpl s anie I CRPRTENE ST R sL5 3L lasl ] iy Sl 51,088 5 o5k )
Water fountain and . . .
Sand and gravel and rocky outcrop Very A lot of waterway erosion Marl and conglomerate and Bright lime
Seasonal waterway
_ &J-PS@,U S s K5 oL ‘_;\A.m\j\)f,fgé.x:_; d\d\ga\i syl 5 8 p S baeyg 3
Shallow loam and clay loam Very Little ditch erosion and A lot of waterways Mountain deposits and Alluvial alluvium
Ao &;,.Sw)@jl—&; aL; ;Qjé\@\jljrsuéb Lg‘&\f;\ig;hg;éj\jg:éﬁjféhm;@' 4
Water fountain Shallow loam and clay loam Very Little ditch erosion and A lot of waterways Mountain deposits and Alluvial alluvium
_ Gos ) 2P 3 [.5 rS Soles 53l aw ) Olsw, 5
Deep loam and clay loam Low High surface erosion and Low groove Alluvial sediments
s anl ] Gos ) 2 3 o oS ool P S sbaiy 6
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ol ple S Gas 5 il ol p IS e s
Water resources Soil texture and depth In(tjgziiLynOf Form of erosion Geology Code
Seasonal waterway Deep loam and clay loam Low Low groove erosion Mountain deposits
s L] o S o IS L 2 el g S iy 7
Seasonal waterway Shallow loam and clay loam Moderate Low furrov\\/lvt;;grs\i,\(l):yznd Alotof Mountain deposits
b sl 1 G oS s 2 S 5Ls 3L el ] 5 oS Bas S s 4l 5 a8 slaaig o
Seasonal waterway Shallow loam and clay loam Very Little ditch erosion and A lot of waterways Mountain deposits and Alluvial alluvium
_ S o5l 5 2 S 035 S anle 5 Jot 5 1,088 5 )0 9
Sand and gravel Very low Rock mass Marl and conglomerate and shale and sandstone
Aol Qﬁw O35 9 S osld 5 o a5 5L 6‘“‘}1 S anls PR ‘ny'Sﬁ ool 10
Water fountain Sand and gravel and rocky outcrop Very A lot of waterway erosion Marl and conglomerate and shale and sandstone
b sl 1 G oS s 2 S 5Ls 3L laal ] 5 oS Bas Sl Gl 4l 5 a8 slaaig "
Seasonal waterway Shallow loam and clay loam Very Little ditch erosion and A lot of waterways Mountain deposits and Alluvial alluvium
_ 3os oS s F — S 3L 35 lealal 5 oS (Fas B suig 12
Shallow loam and clay loam Very Little ditch erosion and A lot of waterways Mountain deposits
b al G oS o 2 — Lo s o sl )l 5l sobe SO S baag 13
Seasonal waterway Shallow loam and clay loam Moderate High furrow erosion and Few waterways Mountain deposits
Al - COINCERS U SOV P L3 sk slaal T S ale 5 Jod 5 10 IS 5 05 14
Water fountain Sand and gravel and rocky outcrop Very A lot of waterway erosion Marl and conglomerate and shale and sandstone
_ G oS o 2d — S Y oS ol 5ol ol @éjT KA P 15
Shallow loam and clay loam Low High surface erosion and Low groove Alluvial sediments
_ G o 08 s Y oS ol SO sS baag 16
Deep loam and clay loam Low Low groove erosion Mountain deposits
_ G s 28— Y oS ol 53k b ;;"'AJJ KA TP 17
Deep loam and clay loam Low High surface erosion and Low groove Alluvial sediments
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ol C.\;A S gee 5 bl ol b S i e By
Water resources Soil texture and depth In(tjgziiLynOf Form of erosion Geology Code
has a1 Gos oS s o8 — st Lo s oS glasl T 5005 6ol S sS slaaig 18
Seasonal waterway Shallow loam and clay loam Moderate High furrow erosion and Few waterways Mountain deposits
Shad anl | Gos oS s 25— 05 N 2Ly slaal 4l 5 oS s SIBsl slacs )l 5 58,8 slaasg 19
Seasonal waterway Shallow loam and clay loam Very Little ditch erosion and A lot of waterways Mountain deposits and Alluvial alluvium
_ RPN T Py o oS ol 5ol ol 21 Sl 20
Deep loam and clay loam Low High surface erosion and low groove Alluvial sediments
b asl B v 29— L s o sl )l 5l sobe SO sS baag 21
Seasonal waterway Deep loam and clay loam Moderate High furrow erosion and Few waterways Mountain deposits
_ RPN T Py o oS ol 5ol ol 21 Sl 22
Deep loam and clay loam Low High surface erosion and Low groove Alluvial sediments
b anl Bt v 29— L s o sl )l 5l sobe SO sS bang 23
Seasonal waterway Deep loam and clay loam Moderate High furrow erosion and Few waterways Mountain deposits

1A el sad pasza )5S len ias il s 205e mle Sy (B adles =NE (350 5 =SE (3,8 =B (0pir = S Jla = Nt iJsan 53 salinal 3,50 (e
Signs used in the table: Direction: N = North, S = South, E = East, SE = Southeast, NE = Northeast. * The range condition of the examined rangeland is determined based on the
four-factor method. Plant type: No.mu.+Eu.sp = Noea mucronata+Euphorbia sp. < Pe. sp.+Eu. sp.+Gu. sp. =Petropyron sp.+Euphorbia sp.+Gundelia sp. « Ag. ti.+Pr. fe. =Agropyron

tichophorum+Prangus ferulaceae < Er.sp.+Th.sp.+Ag.tr. = Erengium sp.+Thymus sp.+Agropyron trichophorum : No.mu.+Ag.tr.+Pe.sp. = Noea mucronata+Agropyron trichophorum+Petropyron sp. «

Ag.tr.+Th.sp. =Agropyron trichophorum+Thymus sp. :Rosa sp.+Pr.fe+As.sp. =Rosa sp. + Prangus ferulaceae + Astragalus sp.
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Figure 3- Map of homogeneous ecological units of Imam Kandi mountain rangeland
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Table 4- Evaluation of rangeland potential and suitability for Imam Kandy mountain rangelands

s W
-
Mol Sldas /3lgtny )2 bt 5 e 3 ool s 5 ols b)) , S sS) (Kan sl oS
Wt Ol €3 = S S - “5)‘354“‘ oo Ero - 20y o s\” dj.)\S b\.&m) )31)5’ 9
Sugg_ested grazing systems/Range Range management method Assessmg of ecological power and Current user Horflogene_ous
improvement operations appropriateness of rangeland use Area ecological unit code
(hectares)
éfcw‘bu*; u“’);‘"““‘-;)"ff ‘*“u‘%ff C"JA 3214 1
Range improvement operations Artificial range management method Rangeland (11I) Rangeland
Rotation grazing Balanced range management method Conservation (Wildlife grazing) Rangeland
5 e Mol Oles : I3 25 o by Sl 5e
ErC < SR SO A _ AR ol 31.91 3
Range improvement operations Artificial range management method Abandoned dry land
S| VPR VN [0 P b i e (s
Rest rotation grazing with two years of Natural range management method Rangeland (IT) Rangeland
rest
5 a0 Mol Olles : (FYS] s by ol
G el ol F Pan SI1E - 200 36.63 5
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Figure 4- Evaluation of rangeland potential and suitability for Imam Kandy mountain rangelands
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Abstract

The presentation of management models in the natural area is of significant importance due to
the large extent and inaccessibility of the whole surface. In this regard, Imam Kandi mountain
rangelands were targeted for a spatial-ecological model. Homogeneous ecological units were
prepared by incorporating layers of elevation, slope, geographical orientation, and plant types.
The capacity and appropriateness of utilizing rangelands were evaluated by considering each
ecologically homogeneous unit's ecological and environmental characteristics. In addition, we
considered the criteria for evaluating rangelands. According to the condition and trend of
rangelands, grazing methods, and grazing systems were presented for each rangeland class.
Based on the results, 23 ecologically homogeneous units were identified, most of which are
assigned to rangelands in classes one to three. According to this, in 26.9 % (248.4 hectares) of
the rangelands with good condition and power of class one, the balanced grazing method was
considered. As 37.4% (346.4 hectares) have an average status and power of class two, the
natural rangeland method has been recommended for that area. The operation of rangeland
improvement or artificial rangeland was suggested for 35.7 % (329.9 hectares) of lands with
poor condition and class three power. Artificial rangeland methods were also recommended for
abandoned drylands. The results show that the application of the ecological-spatial model and,
accordingly, the identification of ecologically homogeneous areas as management and planning
units at the macro level, as a powerful and low-cost method, in addition to evaluating the
potential of rangelands, is capable of managing rangelands in proposing grazing methods and
grazing systems and helping in locating rangeland improvement operations.

Keywords: Range improvement, rang management methods, range condition, environmental
and ecological characteristics, localization.
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