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Fig. 1. The geographic boundary of agricultural lands inAzadshahrtownship andtheir positionin the
Golestanprovinceandcountry (Based on the UTM coordinate system, Zone 40 NWGS 1984)
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Table 1. Statistical results of studied climatic variables in Azadshahr Township
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Table 2. Results of interpolation analysis for estimation of rainfall (mm) in the reproductive period, growth period and annual form in Azadshahr township.

53 sl soges 3 loliw! Bl il S S gyl
b a0l yleil Joaw RMSE GSD Ranking
) & . & . & .
Method Model/ FEN[ lj 99 g 0398 PO ity 099 gy 0398 syl =l i) 0538
Power/Degree Reproductive g Reproductive i Reproductive ;
Annual - Growth period Annual ; Growth period Annual . Growth period
period period period
Vol 133.89 17.50 120.78 0.97 0.307 2.118 10 5 5
SP20)9 Powerl
lold ugSns Y oly 127.78 16.93 12153 0.92 0.297 2.132 8 7 6
Inverse Distance Power2
Weighted v oy 127,55 16.85 125.25 0.93 0.295 2.197 7 6 8
Power3
Vez)o 116.95 - 110.50 0.85 - 1.938 6 - 4
. Degreel
Local Polynom|al D 13011 - 12290 094 - 2156 9 - 7
- egree2
Interpolation v
= 147.16 - 125.44 1.07 - 2.200 11 - 9
Degree3
slonls 111.53 14.08 106.65 1.01 0.306 2.318 3 1 1
Circular
65; 109.39 15.23 107.24 0.99 0.331 2.331 2 2 2
Spherical
Soore Sipm S wles
. - - 108.38 15.24 109.27 0.98 0.331 2.375 1 3 3
Ordinary Kriging Exponential
6“‘9_5 112.16 16.84 B 1.01 0.336 B 4 4 B
Gaussian
=L 11221 16.84 - 1.02 0.336 - 5 4 -

Stable
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(Jafarbiglou & Mobaraki, 2008

Table 3. Zoning of annual rainfall in Azadshahr township for saffron planting (Kafi et al., 2001; Jafarbiglou

& Mobaraki, 2008)

(3059) JS & Comudi ity 2 e (bS2) Coluwe b Ol
Gg..s oo Zohe area to total area (%) : Area (ha) . (o ces)
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Table 4. Zoning of reproductive period rainfall in Azadshahr township for saffron

planting
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planting
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Table 5. Results of interpolation analysis for maximum temperatures in the reproductive, growth periods and annual in Azadshahr Township

51 gl o090 3lobowl Bl il G < ol
9y 4z 50l olg5] Jo RMSE GSD Ranking
Method Model/ Power/Degree 9) sl &Yle 9 sl &Yl ) sl AYlw
Growth Reproductive Annual Growth  Reproductive  Annual  Growth  Reproductive  Annual
b oly 0.98 - 0.696 0.075 - 0.053 5 - 9
B3053 Power 1
alols (usSae Yol 0.93 - 0.631 0.071 - 0.048 4 - 6
Inverse Distance Power 2
Weighted s
g ¥ ol 0.90 - 0.595 0.069 - 0.045 3 - 5
Power3
Ve 1.31 1.89 0.779 0.100 0.145 0.059 9 5 10
Degree 1
oy Slakerais Y oam s
Local Polynomial b r‘ J ) 1.73 2.55 0.976 0.133 0.196 0.075 10 6 11
Interpolation egree
¥z 1.26 5.93 0.325 0.096 0.456 0.025 8 7 1
Degree 3
slonls 0.69 1.57 0.516 0.069 0.157 0.051 2 3 2
Circular
‘5’{5 0.57 1.55 0.524 0.057 0.155 0.052 1 2 3
Spherical
f~ > .
519.“” - ’5 el ) 0.69 1.37 0.557 0.069 0.137 0.055 2 1 4
Ordinary Kriging Exponential
5‘“’5 1.21 1.62 0.640 0.121 0.162 0.064 6 4 8
Gaussian
b 1.23 1.37 0.637 0.123 0.137 0.063 7 1 7

Stable
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Table 6. Results of interpolation analysis for minimum temperatures in the reproductive, growth and dormancy periods in Azadshahr Township

A 391 3 o o9 3 ,loliw! Byl S ol
o) w2l glyldas RMSE GSD Ranking
Model/ 1. e R (e .
Method Power/Degree =l 9) 9955 0,99 3 9) 9955 0,99 el 9) 3955 6,98
Reproductive Growth Dormancy Reproductive Growth Dormancy Reproductive Growth Dormancy
' oy - 115 0.92 - 0.088 0.070 - 6 ¥
Powerl
abols LugSas (230339 s
Inverse Distance P:)VLV);’Q - 0.95 0.90 - 0.073 0.069 - 4 3
Weighted
e
v ol - 0.82 0.89 - 0.063 0.068 - 2 2
Power3
Yoz 0.82 0.77 0.90 0.063 0.059 0.069 1 1 3
Degreel
oy laboraiy Yo 113 121 0.70 0.086 0.093 0.053 5 7 1
Local Polynomial Degree2
Interpolation v
0 4.25 3.56 24 0.326 0.273 0.184 8 9 6
Degree3
‘_5l°ﬁ"° 0.91 0.94 1.24 0.091 0.094 0.124 3 3 5
Circular
‘55’_5 0.88 0.98 1.24 0.088 0.095 0.124 2 4 5
Spherical
6’9_‘*" S ;”"{5 e ) 1.00 1.12 1.24 0.1 0.112 0.124 4 5 5
Ordinary Kriging Exponential
6“55 1.93 1.26 1.24 0.193 0.126 0.124 6 8 5
Gaussian
= 1.94 1.26 1.24 0.194 0.126 0.124 7 8 5

Stable
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Table 7. Zoning of sunshine hours in Azadshahr Township for saffron planting
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Abstract

In Iran, saffron is important in many aspects such as high water productivity, low inputs agricultural system,
employment and income generation of villages also in terms of developing non-oil exports. In order to
investigation of climatic factors in AzadshahrTownship (Golestan province) for development of saffron cropping,
spatial analysis of Geographic Information System (GIS) was used. At first, thematic maps of climatic variables
included annual rainfall, rainfall of reproductive and growth periods, annual average temperature, maximum
temperature of reproductive and growth periods, minimum temperature of reproductive, growth and minimum
dormancy periods, sunshine hours, relative humidity and frost daysnumber were provided. In this research,
climatic data from 137 synoptic, climatology and rain-gauge stations were used. For estimation of these
variables, geostatistical and classic interpolation methods included Kriging, Inverse Distance Weighting (IDW)
and Local Polynomial Interpolation (LPI) techniques were used and the best method was selected according to
RMSE in ArcGIS media. The results showed that total boundary was classified based on annual rainfall in three
classes included high suitable, suitable, and semi-suitable zones for saffron planting. Also, in the viewpoint of
rainfall in reproductive phase about 74.48% of agricultural lands in central and north of this township was
located in non-suitable zone. But, some variables such as rainfall of growth period, annual average temperature,
maximum temperature of reproductive period, minimum temperature of reproductive period, minimum
temperature of growth period, minimum temperature of dormancy, sunshine hours and frost daysnumber had not
the limitation for development of saffron cropping. Assessment of obtained results by field survey from current
saffron fields were determined that the all sampling points located in high suitable and suitable zones of climatic
maps. In general, development of saffron cultivation according toclimatic variablesis possible in south area of
AzadshahrTownship.
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