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Accepted: despite the variety of types of risk, kinds of insurance which used in Iran are
October 17, 2022 very limited. One of the agricultural insurance is irrigation insurance which
Available online: insured farmer from the origin of the random factor (river flow as an inputs)
April 18, 2023 not the result of random factors (reduced production). In this type of insurance
contract is based on the index of insurance, and compensation is based on
forecasts not the happened problem. In this study, irrigation insurance was
determined for two regions of Sistan (Chahnimeh and Zahak and Myankngy)
for different crop seasons. For this, first water flow of next year using
Keywords: exponential smoothing predicted, and then the critical value of water was
Risk, insurance, found. Finally, using the relationship between production and water flow in
Compensation, different regions the amount of compensation was determined. Amount of
Exponential smoothing compensation that insurance fund should pay orderly to farmers of Myankngy
for autumn output and Chahnimeh and Zahak is 143 and 176 million rials and
according to the river flow for spring products of Myankngy is more than
critical value any compensation will not pay. As a result this kind of insurance
reduced farmer’s risk, increase efficiency of water usage and insurance fund
will not lose. These equations can also be used for any amount of flow and any
price of agricultural products and according to the managers' forecast, the

amount of compensation for the next year can be determined.

1. Introduction

Irrigation insurance is one of the types of insurance that has not been applied in the country so far and
has not been studied, but if it is used, the risk of agricultural production and thus income can be reduced.
This type of insurance, like other types of insurance, gives a certain amount of compensation to farmers
to prevent their income from decreasing, but unlike other insurances, it insures the farmer against the
source of the accidental factor (river flow as one of the inputs),not from the result of a random factor
(reduced product production). In this type of insurance, the contract is adjusted based on the insurance
index and the compensation is based on the forecast and not on what happened. Irrigation insurance
reduces the administrative costs and mental risks of farmers, but because it is based on forecasting and
simulation, the farmer may receive insurance without losing water, and the other farmer despite the
loss. Water does not receive compensation. Therefore, strong forecasting will reduce error and thus
reduce farmers' risk and increase their income (Leiva& Skees, 2008).

2. Materials and Methods
In order to determine the amount of irrigation insurance for farmers in Sistan region, three steps are
taken. These steps are:
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I.  River flow prediction: Because the inlet water used is random and dynamic, the data will be
predicted using the appropriate method.
Il. Investigating the factors affecting the amount of production and area under cultivation: In
addition to random changes, factors such as water release method, distance from water channels and
farmer information affect the amount of water consumed and ultimately the amount of production.
Because it is assumed that production and area under cultivation in a region are completely related to
irrigation (meaning that the area under cultivation is equal to the area irrigated and the amount of
production) by estimating the appropriate function between water consumption and production in crop
seasons. The level of cultivation can be predicted and thus the income of farmers can be determined.
I1l. Contract design: Finally, different contracts are designed using existing relationships and
information from the previous cases.
In this study, ES (exponential smoothing) method will be used to predict river flow data. In order to
determine the irrigation insurance of Sistan canals, data from the years 1988-2018 have been used,
which have been collected from Zabol Agricultural Jihad and Zabol Research Center and Sistan
Regional Water.

3. Results

In this study, two cropping seasons were considered for the agricultural products of the region. Crop
growing seasons in Zabol are for spring crops from May to October (first season) and for autumn crops
from November to April (second season). In this study, premiums were determined separately for Zahak
and Chahnimeh regions (irrigation is through Sistan and Chahnimeh rivers) and Miankangi (Parian
Border River is used for irrigation of crops in the region). The main crops and horticultural products of
the region (more than 90%) are wheat, barley, alfalfa, watermelon, melon and grapes. (Sistan
Agriculture Jihad of Sistan, 2019). Because grapes, watermelons, and melons are spring crops and other
fall crops, planting seasons were considered for each region according to the type of crop produced. It
should be noted that although grapes are one of the most important crops, they were excluded from the
study due to lack of information related to their production, and as a result, no semi-studies were
conducted for spring crops in drainage and well areas. In this study, the following equation is used to
predict:

Yin =a-+bk @ Where a is intercept,
k is the trend and b is the trend coefficient, and the variable is intended to predict. The above two
variables are defined as follows:

a(t) = ay, + (1-a)(@a(t-1) +b(t-1)) 2
b(t) = Ay (a(t) —a(t-1))+1-pb(t-1) ) Where the

<a,f< Mfactors are adjusted and it is suggested to have values around 0.01 to 0.03 so that the model
has the least error. The forecast results do not differ much from the actual data. The forecast results do
not differ much from the actual data. Therefore, it can be said that the data forecast is appropriate and
can be used to design a contract in 1400. Production is completely related to the amount of irrigation
and the area under cultivation. The relationship between river flow and the amount of production of
each crop in different seasons and regions was examined to determine the amount of farmers' income
generated by river flow and premiums based on it become clear. Based on this, the following equations
were estimated for two regions and two cropping seasons separately.

Y =32459/72+ 227/ 41 4
1/2) 2/2)
Y =125457/09+548/28W, , (5)
/3 @11
Y = 4030/54+1249/ 94N (6)
(0/9) (6/2) Equations 4 and 5

are related to autumn and spring crops of Miankangi, respectively. As can be seen, the amount of
production in autumn is related to the river flow in the same year and in spring crops is related to the
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river flow in the previous year. Also, in both cases, if the river water is zero, it will not be produced due
to the lack of width from the origin.

In order to design the contract using the previous data, critical values for the incoming water are
considered. The critical amount is determined by the insurance company. This will be considered as a
critical value after plotting the cumulative distribution function (CDF) of incoming water to the area
over the past years and determining its percentage. In this study, the volume of water was considered
to have occurred in 60% of cases for the Sistan River and it is 210.13 million cubic meters. If the amount
(projected flow) is more than the critical amount, the insurance will not pay the farmer, but if it is less
than the critical amount of insurance, he is required to pay the premium as much as the difference in
flow in the above calculated income (TIC).

4.  Discussion and Conclusion

In Miankangi region and for spring crops, water forecast in 2021 is 263.36 million cubic meters.
Therefore, in this area, the insurance fund should not pay compensation. However, for autumn crops,
the forecast amount is 22.45, which is 187.687 million cubic meters less than the critical amount of
water, and insurance should compensate farmers, but according to Equation 5, the money paid is related
to the previous year's incoming water. As a result, the amount of insurance should pay about 650 million
Rials according to the input of 19.76 million cubic meters in 2020 and considering that the average
price of products in 1400 will be about 60,000 Rials. According to the forecast, the amount of water
entering agriculture in Zahak and Chah Nimeh wells in 2021 will be 58.16 million cubic meters, which
is less than the critical amount of 151.97 million cubic meters. As a result, the insurance must
compensate the farmers' production losses, in terms of the current price. Therefore, the insurance fund
must pay about 11 billion rials in insurance to farmers in this area.
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Determining the Irrigation Insurance of Sistan Water Supply Canals
in Order to Use Water Optimally

Hajar Esnaashari!, Mohsen Adeli?

Abstract

despite the variety of types of risk, kinds of insurance which used in Iran are very limited. One of the
agricultural insurances is irrigation insurance which insured farmer from the origin of the random
factor (river flow as an inputs) not the result of random factors (reduced production). In this type of
insurance contract is based on the index of insurance, and compensation is based on forecasts not the
happened problem. In this study, irrigation insurance was determined for two regions of Sistan
(Chahnimeh and Zahak and Myankngy) for different crop seasons. For this, first water flow of next
year using exponential smoothing predicted, and then the critical value of water was found. Finally,
using the relationship between production and water flow in different regions the amount of
compensation was determined. Amount of compensation that insurance fund should pay orderly to
farmers of Myankngy for autumn output and Chahnimeh and Zahak is 143 and 176 million rials and
according to the river flow for spring products of Myankngy is more than critical value any
compensation will not pay. As a result, this kind of insurance reduced farmer’s risk, increase
efficiency of water usage and insurance fund will not lose. These equations can also be used for any
amount of flow and any price of agricultural products and according to the managers' forecast, the
amount of compensation for the next year can be determined.
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