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ABSTRACT

Creating water market as an economic solution on one hand, and
simultaneously using modern irrigation techniques as a technical solution, in
addition to adapting to the existing dehydration conditions, can optimize the
pattern of farming and sale of water saved in the market and ultimately lead to
increased farm income Gets The results showed that due to the launch of the
water market in the region and the increase in the price of irrigation water from
10 to 100 percent, the level of all of the Hashtgerd plain is lower than the base
year, and the changes in the pattern of cultivation after the simulation The
acceptance of Hashtgerd plain farmers is different in applying the water price
increase scenarios for different products. Also, despite the water market and the
increase in the price of irrigation water from 10 to 100 percent, it reduces water
consumption in the fields of selected products of Hashtgerd plain. By increasing
the price of irrigation water, the volume of water consumed for all products of
the pattern decreases. The results showed that, following the launch of the water
market and rising water prices, at levels of this increase, farmers are moving
toward improving irrigation technology and reducing their yields and incomes.
However, to some extent, rising water prices, improving irrigation technology
with considering the high cost of investing in such systems, they will not justify
them, and in this area they resist the change in irrigation system and do the
traditional irrigation, but in the range of rising water prices, the tendency
towards changing the irrigation method is more modern and the traditional
irrigation decreases. The limited water resources will not increase. Overall, the
results showed that the effect of the increase in water prices in the conditions of
the launch of the water market in 7 scenarios(10,20,30,40,60,80 and 100%), as
well as the effect of improving the technology of irrigation method in two
scenarios (20% of new methods And 80% of the traditional irrigation method
(40% of the new methods and 60% of the traditional irrigation method), and
after a combined assessment in 56 states, at best, an increase of revenue of
194.14 million rials will be achieved in the region.
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Introduction

Among all natural resources, freshwater is one of the main sources that should be given special
attention. In general, the water crisis has been seriously underestimated for less than five years, and
in this short period there have been many efforts to find ways to cope with the problem in the near
future, demonstrating the importance of the issue globally. (Nikoei & Najafi, 2009)

Water resources in Iran are also one of the main factors limiting the development of economic
activity in the coming decades. Markets are among the tools that have been overlooked by
policymakers and planners in the area of water resources allocation, despite their longstanding role
in allocating resources and goods. However, the recent escalation of water scarcity in most parts of
the world has led to the application of this policy tool. Therefore, due to the importance of this
issue, this paper investigates the impact of water market creation on water resource allocation and
crop pattern optimization as well as the impact of these changes and the use of new irrigation
methods on farmers' interests in Hashtgerd plain of Alborz province.

Research Methodology

In this paper, we have adapted to the mathematical modeling of watermarks using a
mathematical programming method to estimate the water function.

For the purposes of the research, the data required for this study include the major crops in the
region, including wheat, barley, alfalfa, forage maize, cucumber, and tomato, for the 2016-17 crop
year, which included crop vyields, three-fold water. Water resources are available, below 1, cold,
water requirement and 1 product medium. The statistical population of the study consisted of
Hashtgerd plain farmers in Alborz province by stratified sampling method and were classified
according to farmers' cultivation area. The required data of this research were interviewed and used
by farmers and water and agriculture managers through a descriptive study. He was a senior official
at the Jihad Agricultural Organization and the Alborz Regional Water Company. The GAMS
software package was also used to estimate and analyze the results.

Results and discussion

In this section, the results of water resource management policies (water market and
improvement of irrigation technology) and their effects on selected crop pattern, amount of
agricultural production, water resources available to farmers and gross return on crop pattern.
Selected crops were analyzed and evaluated. In Hashtgerd plain, crop cultivation area was 10,452
hectares in 2016-17. Wheat, barley, chickpea, beans, onions, tomatoes, vegetables, cucumbers,
alfalfa, and forage crops are planted in the area, accounting for more than 91 percent of the area's
cultivated land per year. Barley, tomatoes, cucumbers, alfalfa, chickpeas and corn. Therefore, in the
present study, these products have been investigated.

The results of the income effects from the launch of the water market and the improvement of
irrigation methods for the Hashtgerd plain as well as the changes in gross profit of the plain
agricultural sector in different scenarios of rising water prices in the market and the irrigation
method scenarios are presented in Tables (6) and (7).
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Table 6: Income effects of water market launch and improvement of irrigation in Hashtgerd
plain simultaneously in different scenarios
(Figures in million rials)

Income impacts of improved technology of irrigation in Hashtgerd The income effects of the launch of the water market  Description
plain and the rise in hashtag prices

60% of traditional 7+% 80% of the area under traditional
cultivation and 40% modern cultivation and 20% modern

12 9 7 3 12 9 7 3 100 80 60 40 30 20 10 Price
growth
percentage
86796 84689 83337 80352 | 74043 72853 72029 70130 | 5158 4385 3519 2531 1980 1382 724 Losses
caused

by

changing

the
cultivation

pattern

8326 6644 5088 3627 2829 2164 1327 Revenue
from the

sale of

water

saved

86796 84689 83337 89352 | 74043 72853 72029 70130 | 3168 2259 1569 1096 849 782 603 ey

References: Research findings

According to Table 6, with the 100% increase in the price of water in the Hashtgerd Plain, ultimately the
revenue from the sale of saved water will also increase to 3168 million Rials. In addition, irrigation
technology improvement scenarios will increase farmers' income in both cases.

Table (7) Summary of Hashtgerd Plain Agricultural Gross Profit Changes in Different
Situations of Market Price Increase and Irrigation Scenarios
(Figures in Million Rials)

60% of the area under traditional 80% of the area under traditional Combine
cultivation and 40% modern cultivation and 20% modern irrigation
method
12 9 7 3 12 9 7 3 Water
quality
growth
percentage
11629 9522 8170 5185 (1124) (2314) (3138) (5037) 10
11808 9701 8349 5364 (945) (2135) (2959) (4858) 20
11875 9768 8416 5431 (878) (2068) (2892) (4791) 30
12122 10015 8663 5678 (631) (1821) (2645) (4544) 40
12595 10488 9136 6151 (158) (1348) (2172) (4071) 60
13285 11178 9826 6841 532 (658) (1482) (3381) 80
14194 12087 10735 7750 1441 251 (573)  (2472) 100

References: Research findings

Conclusions and Suggestions

As shown in Table 7, in the second combination of irrigation methods (60% traditional and 40%
modern), the gross profit will increase at a price when the farmer saves water and sells it in the
water market, but in the first case the combined method Irrigation, only in three scenarios, will
increase the gross profit of the farmer in the case of water prices, which will lead to losses, not
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enter market conditions and have no incentive to save water to sell it in the water market and would
prefer to farm with all the water available.

In general, based on the results of the planning model presented in this research, the following
suggestions are presented:

1. The results showed that the launch of the water market leads to water reallocation and
optimization of the existing cropping pattern in the region, so it is recommended that this policy be
used as an effective tool for sustainability of water resources in the hashtag plain.

2 - Integrated agricultural policies will have a more effective impact on water consumption, so it
is recommended that launching a water market in one area does not lead to reduced yields in that
area, while conditions for improved irrigation technology are integrated. Provided in the study area.
The one-time policy of launching a water market may reduce the tendency of farmers to cultivate
crops in the region.

3. Since the volume of water to be harvested is constant in accordance with the permit for
operation of underground water wells, therefore, it is recommended to launch water market in each
region before preventing water overload due to its increasing market price. All water wells shall be
required to install smart water meters in accordance with Article 12 of the Fair Water Distribution
Act.

4. The most important results obtained in this study were the reduction of gross yields of
Hashtgerd plain farmers due to rising water prices in the market and the increase of gross yields
with improved irrigation technology. Therefore, the use of grants and low-interest or unprofitable
grants by agricultural authorities and managers to support hectare farmers in implementing these
policies can help sustain the cultivation of selected crops and the dynamics of agricultural activities
in the Hashtgerd area. Therefore, technology improvement policies will offset the reduction in
revenue from rising irrigation prices.

5. The results of the present study showed that the launch of the water market and the
improvement of irrigation technology led to a decrease in alfalfa hay cultivation in the selected
Hashtgerd plain agronomic pattern. Given the high potential of the Hashtgerd area for light and
heavy cattle production and the need for forage for livestock breeders, it is recommended to include
a suitable substitute for this crop due to the significant reduction of alfalfa cultivation area in the
region under policy conditions. Promoting the cultivation of crops such as barley or clover that are
less sensitive to the policies of the sustainable water management sector is recommended.
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