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Ardabil Province is located in northwestern Iran 
and covers 17,953 km² in total. The Baliqlu Chay 
river basin has an approximate surface area of the head of the Baliqlu Chay River and its 



 

terminus located in Ardabil City is about 65 km. 
The Yamchi dam, situated in the eastern part of 
Ardabil Province, has been constructed on the 
Baliqlu Chay river within the Aras sub-basin. The 

has a storage capacity of 80 million m³ (Raoof 
and Alioghli, 2020). The management and 
assessment of water resources in the Baliqlu 
Chay river basin are of great importance due to 
its diverse land uses (agriculture, forest, 
rangeland, industrial, and residential), the 
substantial volume of surface and groundwater 
resources, and the presence of the agriculturally 
significant Ardabil plain within the basin. 
 

 

 

 

Region Crop 
Cultivated 
area (ha) 

Share of 
cultivated area 

(%) 

Yield (t 
 

Crop price 
(thousand IRR 

 

Water 
requirement (m³ 

 

Labor requirement 
(person-  

Ardabil 

Potato 14455.19 23.92 30.17 90740 6030 32.0 
Wheat 22502.71 37.24 4.92 149950 2560 1.20 
Barley 11119.30 18.40 3.01 100855 1860 0.80 
Alfalfa 2565.59 4.25 6.00 47479 5540 0.00* 
Canola 235.80 0.39 1.42 310462 3500 2.60 

Nir 

Potato 238.95 0.40 35.00 90740 6030 0.00 
Wheat 2291.85 3.79 4.19 149950 2560 1.90 
Barley 765.25 1.27 3.65 100855 1860 0.10 
Alfalfa 47.00 0.08 9.50 47479 5540 0.60 

Sareyn 

Potato 54.20 0.09 32.00 90740 6030 15.00 
Wheat 2740.00 4.53 2.73 149950 2560 2.10 
Barley 2023.90 3.35 2.46 100855 1860 2.80 
Alfalfa 1331.30 2.20 10.00 47479 5540 6.10 
Canola 56.00 0.09 1.00 310462 3500 2.10 

 
 
 



 

 
Table 2 presents the economic indicators and 
formulas used to evaluate the profitability of the 
current cropping pattern.

 
 

 
 

  

   

 

  
 

 

   

 

  
 

 

 
 

 

 
 

 

 
 

 
Note: Water-use efficiency is quantified here using water 

  
 

 



 

 
 

  

 
 

Region Crop 
Gross revenue 

(GR ) 
Irrigation 
water cost 

Labor cost 
(LC ) 

Input cost 
(IC ) 

Net profit per 
hectare 

Total net 
profit (NP ) 

Ardabil 

Potato 39572.90 34.87 4625.66 4491.95 2.10 30420.42 
Wheat 16601.46 332.03 675.08 1113.33 0.64 14481.02 
Barley 3375.53 67.51 277.98 332.64 0.24 2697.40 
Alfalfa 730.87 14.62 0.00 168.10 0.21 548.15 
Canola 103.95 0.33 6.13 9.33 0.37 88.16 

Nir 

Potato 758.88 0.58 0 1.23 3.17 757.08 
Wheat 1439.95 2.35 43.55 90.44 0.57 1303.61 
Barley 281.70 0.57 11.48 1.58 0.35 268.08 
Alfalfa 21.20 0.10 0.28 0.06 0.44 20.76 

Sareyn 

Potato 157.38 0.13 8.13 0.06 2.75 149.06 
Wheat 1121.66 11.22 57.54 123.08 0.34 929.82 
Barley 502.14 5.02 56.67 58.73 0.19 381.72 
Alfalfa 632.09 6.32 81.21 45.26 0.38 499.29 
Canola 17.39 0.08 1.18 0.53 0.28 15.61 

These parameters will form the basis for 
comparing economic performance and the role of 
production factors in the productivity of water 
and labor in different parts of the basin. In 
general, potato shows the net profit (per hectare) 
in all three counties. The total net profit of 
potatoes in Ardabil County reaches about 30,420 
billion IRR, several times higher than that of 
other crops. This crop shows the highest 
economic return per unit area, with a net profit of 

cost is the highest among all crops, estimated at 
about 34.87 billion IRR, and the input cost is 
4,491.95 billion IRR. Nir County had a very 
similar economic performance to that of Ardabil 
County. Its net profit reached 3.17 billion IRR 

and thus indicates that potato production in this 
region is very efficient in terms of managing 
inputs and production costs. Potatoes in Sareyn 
County generate an acceptable net profit of 

smaller scale of production, indicating a 
significant potential for the region. Although 
wheat crop profitability is less than potato for all 
three counties, it is still important in regard to 
sustainability and the management of economic 
risk. With regard to Ardabil County, the net profit 

of wheat is 0.64 billion IRR per hectare with a 
total net profit estimate of approximately 14,481 
billion IRR. The estimated net profit per hectare 
in Nir County is 0.57 billion IRR per hectare; 
however, because of the relatively low labor 
(43.55 billion IRR) and irrigation (2.35 billion 
IRR) costs in Nir County, it indicates that Nir 
County's wheat production has been 
comparatively financially efficient in terms of the 
low availability of water within that region. In 
Seryan County, even though both the water and 
input costs are considerably higher, the net profit 
per hectare is 0.34 billion IRR, suggesting that the 
relatively stable level of profitability associated 
with wheat production. 
Barley and alfalfa rank lower in economic terms 
across all areas. The net profit per hectare of 
barley varies from 0.19 to 0.35 billion IRR, and 
its total net profit accounts for only a small 
fraction of the value produced by potato or wheat. 
However, due to their low water and input 
requirements, these crops can play a supportive 
role in maintaining the resilience of the cropping 
pattern under water-stress conditions. 
Although the net profit of alfalfa cultivation in 
Nir is relatively acceptable, amounting to 0.44 

other regions, oscillating between 0.21 and 0.38 



 

standpoint, the cultivation of alfalfa is justified in 
high-livestock-carrying capacity areas, while in 
an entirely economic view, it will be of secondary 
priority. Canola also records the lowest net profit 
among the studied crops, hovering at 
approximately 0.28-
is most likely due to its high input prices and 
relatively modest yields. 

 

 
Table 4 summarizes physical water productivity 
(PWP), gross economic water productivity 
(GEWP), and net economic water productivity 
(NEWP) for the major crops in each county. 

 
 

Region Crop 
WR (m³ 

 
Yield (t 

 
GR (billion IRR 

 
PWP (kg 

 
GEWP (thousand IRR 

 
NEWP (thousand IRR 

 

Ardabil 

Potato 6030 30.17 2.738 5.003 454.0 348.3 
Wheat 2560 4.92 0.738 1.922 288.2 250.0 
Barley 1860 3.01 0.304 1.618 163.2 129.0 
Alfalfa 5540 6.00 0.285 1.083 51.4 37.9 
Canola 3500 1.42 0.441 0.406 126.0 105.7 

Nir 

Potato 6030 35.00 3.176 5.804 526.7 525.7 
Wheat 2560 4.19 0.628 1.637 245.4 222.7 
Barley 1860 3.65 0.368 1.962 197.9 188.2 
Alfalfa 5540 9.50 0.451 1.715 81.4 79.4 

Sareyn 

Potato 6030 32.00 2.904 5.307 481.5 456.1 
Wheat 2560 2.73 0.409 1.066 159.9 132.8 
Barley 1860 2.46 0.248 1.323 133.4 102.2 
Alfalfa 5540 10.00 0.475 1.805 85.7 68.6 
Canola 3500 1.00 0.310 0.286 88.7 80.0 

Note: Economic water productivity values are reported as thousand IRR per m³ for readability 
 
PWP indicates the amount of crop produced per 
unit of water (80 kg/m3), while GEWP and 
NEWP represent gross revenue and net profit 
generated per unit of water consumed (IRR/m3). 
These indicators quantify water-use efficiency 
within the existing cropping pattern and enable 

comparison of economic returns against water 
demand. 
Figure 2 shows the highest physical water 
productivity across counties (about 5.00-5.80 
kg/m3) and also the highest NEWP, particularly 
in Nir (approximately 526 thousand IRR/m3). 
 

 
 

 



 
 

 

 
Share of net income by county and crop 

 

 

 
 

 

 



 

 

 
3.3. Economic hydrological comparison of 
major crops 

  

 
 

 

Alfalfa and canola, by contrast, 
combine low net profits with relatively high 
water requirements (about 5,000-

placing them lower in the optimal cropping 
pattern from a joint economic hydrological point 
of view, except in cases where additional co-
benefits (such as government support, soil-
improvement functions, or livestock feeding 
value) favor their inclusion. 

 

 
Figure 5 shows the net income for different crops 
in the three counties: Ardabil, Nir, and Sareyn. 
The bar charts show the net income earned (in 
Iranian Billion Rials) from each crop: Alfalfa, 
Barley, Canola, Potato, and Wheat, in the 
respective regions, which expresses the vast 
variability in the income earned from each crop 
per county.  



 

 
 

 
The results show that potatoes in the Ardabil 
region have the highest net profit among the crops 
studied. This indicates that potato production is a 
high-value activity with strong potential for job 
creation and significant economic returns. The 
larger cultivated area of potatoes in Ardabil likely 
contributes to their higher net profit; however, 
our analysis shows that this high profitability is 
not solely due to the cultivated area but also to 
higher water-use efficiency. The combination of 

strong economic performance and high-water 
productivity makes potatoes a high-value crop in 
the region. 
Figure 6 below shows the labor days required by 
various crops in each county. It is evident from 
these bar graph representations that each crop has 
varying labor days as far as Nir, Ardabil, and 
Sareyn are concerned, with Potato taking the 
highest number of labor days in each case. 
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