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Figure 1- The position of the meteorological stations studied in the country
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Table 1- Comparison of the main criteria for determining areas susceptible to grapevine cultivation
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Table 2- Comparison of the pair of matrices under climatic criteria for grapevine cultivation
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Table 3- Comparison of paired cumulative accumulation for grapevine
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Table 4- Status of the Cold Storage Layer in Iran
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2 1200-800 "‘“"t‘_ 0.076 447202109.3
Appropriate
Coawlials
3 800-400 i . 0.029 31246411
Inappropriate
Cawliols
4 0-400 i 0.014 33492821.16

Inappropriate
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Table 5- Comparison of the temperature of the period of recession
(November to March) or sleep for the grapevine

0-3 3-6 6-9 9-12 ©%

Weight
0-3 1 1 2 4 0.587
36 - 1 1 4 0.356
6-9 - = 1 5 0.298
9-12 - - - 1 0.117

(= ¥) st g5
Compatibility rate (0.03)
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Table 6- Specification of the average temperature of the period of recession
(November to March) for the grapevine

by W Candg Jly 039 () colino
Row Class  Condition  Normal weight Area/ha
1 0-3 *“”L‘”_ 0.131 50937995.64
Appropriate
2 - *““L‘”_ 0.079 547202109.3
Appropriate
3 69 g 0.066 29246411
Weak
Cuwlial
4 9-12 ~ 0.026 26492821.16

Inappropriate
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Table 7- Comparison of the pair under climate criterion. Growth temperature for grapevine

2526 24-25 23-24 2223  ©99

Weight

2526 1 1
2425 - 1
2324 - E
223 - E

0.455
0.263

0.141
0.141

2
2
1

P N W w

(=) Bt gy
Compatibility rate (0.01)
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Table 8- Characteristics of the layer under the criterion of the criterion of the
temperature of growth of grapes in the country

o3, W Cundy Jbioiy () coluw
Row Class Condition Normal weight Area/ha
1 25-26 “’“t‘_ 0.034 48937995.6489
Appropriate
2 24-25 “’“t‘_ 0.019 43202109.3
Appropriate
3 23-24 fon 0.010 33246411
Weak
cuwliel
4 22-23 i 0.010 39492821.16

Inappropriate
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Table 9- Comparison of minimum temperature for grape tree

0--10)  (-10)—(-20)

(-20)— (-30) (-30)— (-40) _ ©%

Weight
0-(-10) 1 2 3 5 0.483
(-10) — (-20) - 1 2 3 0.272
(-20) — (-30) - - 1 2 0.157
(-30) — (-40) - - - 1 0.058
() )3kl &5

Compatibility rate (0.01)
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Table 10- Specifications for the minimum absolute temperature layer in the country

3y W Cyrdy Jopojy () colue
Row Class Condition Normal weight Area/ha
1 0-(-10) relie 0.014 42937995.6489
Appropriate
2 (-10)—(-20) relie 0.008 52202109.3
Appropriate
Cawliol
3 (-20) — (-30) i . 0.004 28246411
Inappropriate
celials

4 (-30) - (-40) 0.001 39492821.16

Inappropriate
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Table 11- Paired comparison under the climate criterion of over-temperature absolute temperature

35-40 40-45 4550 >50 O

3540 1 4
40-45 - 1
4550 - -
>50 - -

Weight
5 9 0.666
2 6 0.175
1 6 0.116
- 1 0.043

(V) )3kl &5
Compatibility rate (0.07)
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Table 12- Specifications for the maximum air temperature in the country

;W Cendy Jbpoi () colw
Row Class  Condition  Normal weight Area/ha
1 35-40 eslie 0.037 41937995.6489
Appropriate
2 40-45 ]“”9” 0.009 397202109.3
Medium
Cowlinl
3 45-50 i . 0.006 40246411
Inappropriate
Culiol
4 >50 i 0.002 38492821.16

Inappropriate
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Table 13- Comparison of paired sub-climatic precipitation

>700 500-700 300-500 <300  ©%

Weight
>700 1 6 7 9 0.594
500-700 - 1 4 4 0.248
300-500 = = 1 5 0.122
<300 - - - 1 0.035

(++%) b 2
Compatibility rate (0.09)
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Table 14- Specification of Iran precipitation layer

Qo> WS Cardg Jbos 039 (Hts2) Colune
Row  Class Condition Normal weight Area/ha
1 >700 rewlie 0.013 5142142.42
Appropriate
2 500-700 "‘“"t‘, 0.005 37181178.321
Appropriate
Caunlials
3 300-500 i . 0.002 73465617.16
Inappropriate
Caunlials
4 <300 j 0.0007 45123214.44

Inappropriate
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Table 15- Relative humidity pair comparison

>50 40-50 35-40 <35  ©39

Weight
>50 1 3 4 6 0.572
40-50 - 1 3 4 0.240
35-40 - = 1 4 0.127
<35 - - - 1 0.062

(++A) 5t 2
Compatibility rate (0.08)
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Table 16 - Specifications and capabilities of the relative humidity layer

dd; W Camdy Jbpoiy  (US») colus
Row Class  Condition Normal weight Area/ha
1 >50 sk 0.009 7591914.382
Appropriate
2 40-50 “‘“’t"_ 0.003 18034235.92
Appropriate
3 35-40 Wt‘_ 0.002 57071598.48
Appropriate
Culiol
4 <35 i 0.001 78542113.52

Inappropriate
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Table 17- Paired comparison below sunny climatic criteria

2500-3000 2000-2500

1500-2000 1000-1500  ©3?

Weight
2500-3000 1 1 2 3 0.495
2000-2500 - 1 2 3 0.232
1500-2000 = = 1 3 0.136
1000-1500 - - - 1 0.023

(+A) @5kl &5
Compatibility rate (0.08)
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Table 18- Comparison of the pair of topographic or geographic subcategories

e, Canw 039
Height Slope Weight
ge) 1 0.665
Height
e - 0.441
Slope

(+57) )3kl &5
Compatibility rate (0.06)
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Table 19- Comparison of the pair below the geographic level of the altitude

1000-1400 600-1000 200-600 <200 099
Weight
1000-1400 1 2 4 6 0.607
600-1000 - 1 3 6 0.228
200-600 = = 1 4 0.119
<200 - - - 1 0.066

(+00) 5,85t
Compatibility rate (0.05)
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Table 20- Elevation profile of the country

3, oo Cundy Jby o
Row Class Condition Normal weight
1 1000-1400 0.080 *“”““’_
Appropriate
2 600-1000 0.030 *“”""_
Appropriate
3 200-600 0.015 relie
Appropriate
4 <200 0.008 (relicl

Inappropriate
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Table 21- Comparison of the pair under the gravity geographic scale in percent

40-60 20-40 0-20 0 059

Weight
40-60 1 1 2 3 0.426
20-40 - 1 1 2 0.231
0-20 - - 1 2 0.195
0 - - - 1 0.148

(+¥) st g5
Compatibility rate (0.02)
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Table 22- Tilting Layer Status as a sub geographic criterion

Gy, oS Curdy Jby 39
Row Class Condition Normal weight
1 15-20 0.029 rewlia
Appropriate
2 10.15 0.015 s
Appropriate
wl.i.n
3 5-10 0.013 T
Appropriate
wl.i.n
4 0-5 0.010 T
Appropriate
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Figure 3- Spatial distribution of climate sub-criteria and areas susceptible to grapevine cultivation in Iran
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Introduction: In order to choose the best forms for each region and invest, the climatic conditions should be
considered. Among the climatic elements, thermal indexes are effective factors in the production cycle, and the
quality and quantity of grapes. Given the lack of water resources and the threat of climate change, there is a need
for potentiometry and clustering of different regions.

Materials and Methods: According to the content and purpose of statistics and information, the hourly and
daily climatic data of 200 climate stations were used. In order to compute the required chilling, the CH model
was prepared and implemented. According to daily and monthly statistics, climate parameters were refined and
investigated. We used a weighting method based on hierarchical approach for accurate decision making and
identifying the relative importance of climatic criteria for grape cultivation. For the following climatic criteria,
the information layer was arranged through a database of 200 meteorological stations of the Iranian
Meteorological Organization. For the following geographic criteria, layers were used in the country. In order to
determine the suitable areas for planting grapevine, using the Analytical Hierarchy Process (AHP) method in the
Epert choicell software environment, the criteria and sub criteria were weighted. Then, using the Geographical
Information System, the layers were overlapped based on their weight and the final land suitability map for
planting grapevine in Iran was obtained based on climatic conditions.

Results and Discussion: Pairwise comparison of criteria and sub-criteria based on hierarchical analysis
showed that the criterion of climatic conditions with a weight of 0.63 was considered as the most important
criterion in determining suitable areas for grapevine cultivation. Pairwise comparison of the climatic conditions
criterion indicated that the sub-criteria of 451 were the highest among the sub-criteria in the grape trees.
Temperature sub-criteria exhibited the greatest weight during the slump and growth period. Paired comparison
and spatial distribution of the climate-chilling showed that a large part of the country does not supply winter
creeps or cold storage for grapevine trees. The southern half of Iran is entirely unsuitable due to the existence of
mild winters for commercial cultivation of creeping trees such as grapes. Paired comparison and spatial
distribution under the climatic criterion of the slump period demonstrated that largest spatial distribution is
allocated to the middle class in the margin of highlands and high latitudes regions. Paired comparison and spatial
distributions under the scale of the growth period illustrated that the spatial pattern in this sub-criteria is highly
dependent on the altitude and latitude. From the north to the south and from the west to the east, the suitability
for growing grapevine decreases. Paired comparison and spatial distributions under the climatic criteria of
absolute minimum temperature revealed that in terms of absolute minimum temperature, there is a limitation on
grapevine for some regions of Iran. These areas are mainly mountainous belts of the Zagros mountain, the
northwest cold region and northeastern Iran. Paired comparison and spatial distribution under the climate criteria
of maximum air temperature showed that temperatures above the threshold of 40 degrees Celsius adversely
influence the quality and yield of grapevine. In fact, in terms of absolute maximum temperatures, more than half
of the country's surface area is unsuitable. Paired comparison and spatial distributions under the geographic scale
elevation above sea level showed that suitable altitude areas are limited to the high and mountainous regions of
the northwestern, northern, and northeastern Iran. Paired comparison and spatial distributions under the relative
climate of relative humidity indicated that due to the relative humidity of the grape vine compared to many fruit
trees, the relative humidity in Iran is high for the grapevine tree. Paired comparison and spatial distributions
under the climatic criteria of sunshine hours illustrated that the distribution of sunshine hours affects the latitude
factor causing an increase in sunshine hours from north to south. A wide range of growing fruit trees in terms of
sunshine days can be found in Iran. Therefore, most regions in the country provide unlimited solar radiation for
grapevine growth. Paired comparison and spatial distributions under the geographic scale elevation above sea
level showed that altitude plays an important role for locating vineyards. Suitable high-altitude areas are limited
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to the high and mountainous regions of the northwestern, northern, and northeastern Iran. Paired comparison and
spatial distribution below the gradient geographic scale showed that planting fruit trees, especially grapes, is
more cost-effective in steep slopes. Considering the high adaptability and physiological conditions of the
grapevine, almost all regions of Iran, except very high and mountainous regions, are suitable for planting grapes.
Suitable vineyard cultivars are adapted to the slopes of mountainous and relatively high mountainous regions in
the mid-west, northwest, northeast, and scattered areas of the center, east and south east of the country. The
range of cultivating grapevine trees is 42% of the country's surface area.

Conclusion: The results revealed that the climate criterion has a pivotal role for determining land suitability
for grapevine trees. The suitable vineyard cultivars are located in the mountainous and relatively hilly mountains
in the northwest, northwest, northeast, and dispersed areas of the center, east and south east of Iran. These
findings are important for land use planning and spatial planning with emphasis on climatic and geographic
capabilities for efficient use of natural resources.

Keywords: Climatic condition, Grapevine, Land suitability



