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Fig. 1. Kurdistan province and its cities location
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Fig. 2. The locations of meteorological stations in Kurdistan, Iran
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Table 2. Orchards grouping (Farshi et al., 1997)

Grouping Fruit type

Group 1 apple, cherry, walnut

Group 2 almond, peach, mulberry, pear, apricot, sloe,
Others fig, grape, pomegranate
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Table 3. Effective rainfall (mm) for Kurdistan cities and climatic regions (1973 -2008)

- 3 . &
Month\ Fruit limate type\ci [ E g e =z 2 3 = £ E
on rui climate type\city g 2. s E = 2 % 5 % 3
& Z
Group 1,2 4.2 0.72 325 0.1 0.0 0.0 0.1 04 - 109.0
humid
Fig, grape pomegranate 42 0.72 325 01 00 00 0.1 3.9 44.0 157.0
Group 1,2 ) 2.3 38.0 22.0 0.1 0.0 0.0 0.1 0.3 - 63.0
Mediterranean
Grape 2.3 38.0 22.0 0.1 0.0 0.0 0.1 3.8 28.2 95.0
Group 1,2 o 15 28.0 175 0.1 0.0 0.0 0.0 0.0 - 47.0
semi-arid
Grape 15 28.0 175 0.1 0.0 0.0 0.0 0.1 16.1 63.0
Group 1,2 . 2.0 30.5 20.5 0.1 0.0 0.0 0.0 0.0 - 53.0
Sanandaj
Grape 2.0 30.5 20.5 0.1 0.0 0.0 0.0 0.1 23.8 77.0
Group 1,2 Sagh 2.1 31.2 24.9 0.1 0.0 0.0 0.1 0.1 - 59.0
Grape aghez 214 312 249 01 00 00 01 10 217 810
Group 1,2 2.3 38.3 28.8 9.9 0.1 0.0 0.1 6.5 - 86.0
Ghorve
Grape 2.3 38.3 28.8 9.9 0.1 0.0 0.1 11.7 23.2 114.0
Group 1,2 Bijar 1.2 21.3 235 0.1 0.0 0.0 0.0 0.0 46.0
Grape 1.2 21.3 23.5 0.1 0.0 0.0 0.0 0.1 10.6 57.0
Group 1,2 6.3 93.9 62.6 5.2 0.1 0.0 0.1 2.9 - 171.0
Marivan

Fig, Grape Pomegranate,

6.3 93.9 62.6 5.2 0.1 0.0 0.1 9.4 57.0 235.0
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Fig. 4. Isoclimate map and the Kurdistan cities location in each climate
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Fig. 5. The percentage of existing climates area in Sanandaj, Marivan and Saghez
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Table 1. Calculated values for potential evapotranspiration by Penman — Monteith method for cities and climate
zones (mm/day)

S S —
[<5) — <) @ > (<]
. _ k7 o
Climate = > e > = £ 2 § E § g '::86 g
Type\City < = = = 3 =4 E 3 3 3 2 s %
» z o - =
Climate

. 3.15 4.10 5.49 6.08 5.74 4,59 3.06 1.69 1.09 0.97 1.20 1.96 3.26
Mediterranean

Semi_arid 3.50 4.76 5.83 6.43 6.26 494 3.15 1.75 1.11 0.97 1.27 2.25 3.52

Humid
275 3.64 5.08 590 595 484 3.36 1.79 099 0.82 1.00 168 3.15

Cities

Sanandaj 301 389 514 5.82 566 4.46 2.98 1.67 1.06 0.89 1.10 1.88 3.13
Saghez 2.54 3.36 4.42 5.02 5.04 410 2.75 1.55 0.91 0.73 0.86 1.46 2.73
Marivan 2.84 3.82 5.40 6.30 6.32 5.15 3.55 1.86 1.05 0.85 1.03 1.71 3.32
Ghorve 4.42 5.98 6.87 7.06 6.28 457 2.56 1.49 0.97 0.95 1.67 3.12 3.83
Bijar 452 6.22 7.05 7.18 5.99 455 2.62 1.43 0.90 0.89 1.60 3.13 3.84
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Table 4. Annual orchards net irrigation requirement of various climate zones in Kurdistan, Iran

Fruit Type Climate Type Net Irrigation Requirement Fruit Type Climate Type Net Irrigation Requirement
(mm) (mm)
Group 1 semi-arid 958 group 1 humid 769
Group 2 semi-arid 860 group 2 humid 691
Grape semi-arid 733 grape humid 570
Group 1 Mediterranean 783 fig humid 519
Group 2 Mediterranean 717 pomegranate humid 535
Grape Mediterranean 605 - - -
Ol glalliw g 53 (Bl Y gaze sVl 5la] Al 5L -0d g
Kurdistan, Iran Table 5. Annual orchards net irrigation requirement of cities in
n A Net Irrigation - - Net Irrigation
AT Sl Requirement (mm) RLETHES iy Requirement (mm)
Group 1 Sanandaj 749 Group 1 Bijar 983
Group 2 Sanandaj 685 Group 2 Bijar 857
Grape Sanandaj 585 Grape Bijar 751
Group 1 Saghez 672 Group 1 Marivan 813
Group 2 Saghez 605 Group 2 Marivan 730
Grape Saghez 504 Grape Marivan 589
Group 1 Ghorve 916 Fig Marivan 549
Group 2 Ghorve 818 Pomegranate Marivan 562
Grape Ghorve 683 - - -
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Fig. 7. The comparison of calculated net irrigation requirement with National Docs (Netwat) for apple and grape
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Fig. 8. The comparison of calculated net irrigation requirement with Soli and Water Research Institute for walnut of
Group 1 and Group 2
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ABSTRACT The current study was conducted to estimate of orchards water requirements based on
various climate zones in Kurdistan province, Iran and to compare those requirements of the same crops
based the province cities. Basic information and essential data such as meteorological and vegetation data
were extracted from reports and available maps. The Kurdistan climate was derived using De Martonne
method and the water requirements in each climate were determined using CROPWATS8.0 model. Cities
water orchards requirements having synoptic station were estimated using this model. Recognizing of
various climates in a city level revealed that water requirement estimation studies based on climates give
better results than those were conducted based on the cities in the province. As the calculated water
requirements values based on city’s border can be trusted while the whole city located in a climate zone
such as the Ghorve and Bijar. The findings of the research indicated a significant difference between the
calculated water requirements based on cities and those derived considering the climate zones
distinguished in the same city, such as Sanandaj, Saghez and Marivan. The most visible differences in
calculated water requirement based on climate zone revealed in group 1lof orchards in semi-arid climates
for Sanandaj which were increased as 22% more than that estimated

based on the city’s border. In addition, the 0.9% increments in water ~ Keywords:

requirements in group 2 for humid zone in Sanandaj were the slightest ~ © \é\:)ar:;rjrfsgg:]csnsana ement
changes obtained in this research due to altering of the calculation 2 climatep g
based on city’s border to climate zone. The results would be of  _ orchards

interest of researchers and those who are involving in agriculture and o CROPWAT Model
water resources management fields through the allocation of limited o consumption pattern

water resources based on the climatic conditions.
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