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Table 1. The results of interpolation methods usgatoduce maps of some climatic variables

Variable  ,x. Index * el Best method / Model 5, Jow - o,
(oo shoo) AVl 30 MAE 15.16 Multiquadric oy
Annual rainfall (fnm) MBE 5.41
RMSE 25.83
(ocshen) o32ly 30 MAE  17.92 Kriging Spherical 55— Six 5
Autumnrainfall (mm) MBE 1.57
RMSE 24.41
(o seo) o5l U35 MAE  13.31 Multiquadric oy
Spring rainfall (mm) MBE 1.42
RMSE 18.79
(o ) olo gl il MAE  8.22 Kriging Spherical 55— Six 5
May rainfall (mm) MBE 0.33
RMSE 10.62
(ogmdas) YL aicin sles MAE 0.76 Kriging Sphericalgs,s— Ko,
Annual maximum temperaturéQ) MBE 0.11
RMSE 1.03
(oogemda) (5358l gllas (slas MAE 0.61 Kriging Sphericalss,s- o S
Optimumtemperature of germinatiofd) wMBE 0.06
RMSE 0.76

(sl glas) as Slagye eSilis g0 aty) RMSE 5 las Gl il .Sl MBE s 3las . Sils MAE

*

colhe oo Ll b gl)ls agy opl (F Jeux) ols
Lol OD artiancs o a4 S Jipmly (o8 4Ll
oslis gbales e Le Yoo sgax aVle 5k
Celae 5 b Gl wo s gl oS slaagy
el celio oIl osle jlaie 5 sl (s (oS
2 Adgi il aoyo Ae glls gble (pl a5 ouls
5O S aig oyl (Ghafariet al., 2000 sl
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S92 90 (22l e S jebots (7 JSB) Sl oo @Blg gglS
S Sy e g (ool Jalse Jlai 5l angg s 50
ol o aidb o ) saly syaely g Wls sasly
Syse SigkiS G2 i &5 wh atie asdlas
Slp el Ll (olsl 5 (S5 0e5 Sl 5l adllas

305 9929 L3 cnl 5l (3gaste 5 W)l 52 g

FFE

: MAE, mean average error; MBE, mean bias error;S&\Iroot-mean-square error.
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Table 2.Classification of environmentahriables for rainfed barly cultivatian Gonbad-e-Kavous township

JUFTHS (S sxes ;L (52) asties (S3) asiwndas (NS) M e
Variable High suitable (S1) Suitable (S2)  Less suitable (S3) NO”(',\Slg')tab'e
(agshea) ¥l )k 5o >300 200-300 150-200 <150
Annual precipitatio{fmm)
S PO PR PR
(osleo) 0jale Sl Ol >100 80-100 60-80 <60
Autumn precipitation (mm)
(agshen) o)l ok Olsee >100 80-100 60-80 40-60
Spring precipitation (mm)
(ngshea) oleciigna | AL Ol5s >40 30-40 20-30 <20
Precipitation in May (mm)
(e e 2 J3)l5e) el geinds Lo >12 10-12 8-10 <8
Average annual radiatioiMJ/M?)
(Crsede) 4l aief oo 10-15 7-10 47 <4
Annual minimum temperaturéQ)
o L.,J ‘b-M’ . LO
(Grgdes) o bowgie sloo 16-20 20-24,12-16 24-30, 8-12 >30, <8
Annual average temperature]
(o) Al iy sloo 20-25 25-30 30-37 >37
Annual maximum temperaturéQ)
Optimumtemperature of 8-14 14-18, 4-8 0-4 0
germination {C)
(ogonds) 2odlins Cgllas slos
Suitable temperature in heading 20-25 15-25, 25-30 30-33 >33
stage {C)
Suitable temperature in grain filing ~ 25-30 30-35 35-37 <37
stage {C)
(30 ,3) s
0-4 4-8 8-12 >12

Slope percent

~ S syt eyt

et Jed -0yt o (b g )

e Sle S e East, southeast, Southtwest, north  West, north
Slope aspect South, southeast, west
float
) | | el
G Lo C’_'M) &=y 0-1000 10002000 20003000 >3000
Elevation (m)
To
(20,2) S osle >3 2-3 1-2 <1
Organic matter (%)
(fo 2 oy s00) (S )50 0-4 4-8 8-16 >16
EC (ds/m)
““:“ 6.8-8 6-6.8 ,88.5 5-6 >8,<5
p

dop Fe T Vgone Liblio iz )0 45 odds (355
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Figure 6.Land suitability map of Gonbad—e-Kavous townslaiprinfed barley cultivation
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Table 3.The weighted value of the criteria and sub-criteglated tdand suitability of Gonbad-e-Kavous
township for rainfed barley cultivatidmased on analytic hierarchy proce&liP)

V=sleme 5
‘5:\;;: Vb 25 Y-lero 5 alpe ool bl lre Sub- o WYY
criterion Sub-criterion-1  Sub-criterion-2 Coefficients Importance Main criterion criterion- Coefficient Importance
1
5l - 5,595 -V
bl 0,517 1 it 0.121 3
1. Climate 2. Topography
ok (Al
initati 0.742 1 o 0.621 1
a) Precipitation Slope
aVlo 5k e S
Annual 0.277 2 Slope 0.271 2
precipitation aspect
ol Uk 5 el
Autumn 0.232 3 Lpxks  0.108 3
precipitation Elevation
o)k AL Sls ¥
Spring 0.166 4 ) 0.362 2
Precipitation 3. Sail
olocuiguasyl 5L STeoke
Precipitation in 0.326 1 Organic  0.559 1
May matter
Les (&
0.194 2 EC 0.369 2
b) Temperature
AVl aneS slos
Annual minimum  0.060 5 pH 0.072 3
temperature
AVl bwgio slos
Annual average  0.170 4
temperature
Yl acion sleo
Annual maximum  0.052 6
temperature
Si¥ler oslhe sles
Average 0.119 3
temperature of
germination
@oalos osllas sles
Suitable _ 0.265 2
temperature in
heading stage
als oy gl glos
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Table 4. Area of the classified zorfes rainfed barley cultivatiom agricultural lands oGonbad-e-Kavous

a0 () coluwe (30,8) Hlw ol (65,5l solyl colie 4y agy ol Cond
Degree Area (ha) Ratio ofzonearea to agricultural lands areas of township (%)
(S2) st s argy 70966.49 35.79
High suitable zone
(52)_ s e 47835.22 24.10
Suitable zone
(S astws s gy 48008.91 24.19
Less suitable zone
(NS) stowo e aigy 31603.41 15.92

Non- suitable zone
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Abstract

To evaluate land suitability in Gonbad-e-Kavous niship for rainfed barley cultivation, spatial
analysis of geographic information system (GIS) analytical hierarchy process (AHP) were used. For
this purpose, firstly agroecological requiremeritsrop was identified according to scientific resms.
Thematic requirement maps were then provided. 8tueinvironmental variables were annual, autumn,
spring and May precipitations, average, minimum amdximum temperatures, germination
temperature, the maximum temperature in headinggaaith filling stages, slope percent, elevation,
slope aspect, OM, pH, and EC. Then, each layerclaasified into four classes (high suitable, sué&ab
less suitable and non-suitable). The analyticabinidy process (AHP) was used to determine thehweig
of criteria by using the questionnaires analyseeshin this study, the results showed that abst®B%o
and 24.10% of agricultural lands in Gonbad—e-Kavousship were located in the high suitable and
suitable zones for rainfed barley, respectivelyedeh regions were identified in the south of this
township. In these zones, there are not limitaiators for barley cultivation according to pretapion
and temperatures variables, slope percent, elevatid soil characteristics. In this evaluation, ldes
suitable (24.19%) and non-suitable (15.92%) regioeie located in the central, north, and northefst
Gonbad-e-Kavous. In addition, these areas werd facat least one limitation factors in environnaént
variable. Results showed that the limitation fagterere including: non-suitable May and spring
precipitations, low content of organic matter aighHEC and slope percent>16.
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