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Abstract

One of the long-term goals of nation-wide strategic
management at the country is the balance between water
supply and demand at the lowest cost. Water supply and
demand management is one of the tools to achieve the efficient
allocation of water resources and in this regard dynamic water
pricing is a very effective tool for managing demand. Since
environmental conditions (economic, cultural, social, and
political) are sometimes contradictory and complex, water
pricing is a complex issue. In the current study, the issue of
dynamic water pricing is investigated with the aim of
balancing supply and demand in villages using the dynamics
of the simulation system. The simulation accuracy is examined
using validation tests for a case study. In different scenarios in
ten years from 2020 to 2029, the future status of water
resources and balance between supply and demand are
examined. The use of dynamic pricing and revenue from it,
culture building and infrastructure reform was the prevailing
scenario. Based on this scenario, no additional resources or
rationing would be required until 2029 in the village of
Akramabad.

Keywords: Sustainable Water Resources, System Dynamics,
Supply And Demand Balance, Simulation, Dynamic Pricing,
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Fig. 1- Water pricing modeling using system dynamics
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Water Distribution Network of Akramabad Village
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Tablel- Problem flow variables
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CRITERIA VALUE

Price
*Price* Change Consumption

Infrastructure 0.05 x Payment

reform

IncreaseWaste 0.05 * Demand
DecreaseWaste InfrastructureReform
ReformCost

Supply Capacity

Demand Population * AverageConsumption +
WasteWater

Resource TransitionalWater + Dam + Qanat +
Well + Fountain

Capacity WaterResource * PercentWithdrawal +
Evaporation

Recived DevelopmentBudget +
DrinkingWaterPrice * Demand

Payment Income

Changeconsumption | (Culture)/CaltureCost <
WaterPrice[last]/DrinkingWaterPrice[l
ast-1]

DESCRIPTION

Balance Of Supply And Demand The price was calculated based on the research method of

monitoring and evaluation. The determinants of price,
supply and demand balance, and the rate of consumption
change.

Structural reforms is equal to 5% of company revenues per
month

The water pipes are about 20 years old and therefore about
5% of consumption is added annually to the wastewater.
Network modification investment divided by cost of
network modification.

Supply is equal to the resources capacity.

Demand is equal to the population multiplied by the
average consumption plus the wasted water.

The amount of water obtained from various sources such
as wells, ganats, springs, flowing waters, recumbent dam
and wastewater

Resource Capacity is the percentage of resource extraction
plus evaporation from resources.

Income received is the state budget allocated by the
government and the amount of income from sales of water
(price multiplied by demand)

The amount of payment is equal to the amount of income

The impact of culture (the division of capitalization capital
on the cost of culture) multiplied by the percentage change
in price
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Table 2- Problem stock variables
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Criteria Initial Value
Value
Balance Of 0.5 Demand/ supply
Supply And
Demand
Population 20000 Birth — Death
+ IncomingMigration
— OutcomingMigration
WasteWater 3000 m® IncreaseWaste — DecreaseWaste
Income 1000 Recived — Payment
mRials
WaterResource 30000 m®  Resources-Capacity
AverageConsum | 200 ChangeConsumption
ption m®/mounth

Description

The supply and demand balance is
equal to the demand divided by the
supply.

The population is equal to the birth rate
minus the number of deaths plus the
immigration to the place minus the
immigration from the place.

The amount of wasted water is equal to
the amount of increase in waste minus
the decreases of waste.

Income is equal to income minus the
amount of payments.

The capacity of water resources is
extracted water from different
resources minus the consumption.
Average consumption is equal to the
average changes from on stage to the
other.
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== Dynamic pricing
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Fig. 5- Akramabad consumption in current situation and with dynamic pricing
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Fig. 6- Supply and demand and water income in the year 1395 in case of dynamic pricing
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Fig. 7- Supply and demand and water revenues forecasting for 1404
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Table 3- Model behavior in extreme conditions
S Bl )3 Joo ,U8, Y Jgu
YEAR1404 AKRAMABAD TRANSFER SUPPLY CONSUMPTION WATER DEMAND BALANCE PRICE
WELL LINE RATE (M3/D) WITHOUT  (M%D) SUPPLY COEFFICIENT
CAPACITY CAPACITY (M3/D) INCOME AND
(M3/D) (M3/D) (M?/D) DEMAND
FIRST 80000 40000 120000 91628 30000 121628 1.01 1.01
SECOND | 35000 40000 75000 86769 18750 105519 141 141
THIRD 25000 40000 65000 124716 16250 140966  2.17 2.00
FOURTH | 30000 40000 70000 89364 17500 106864  1.53 1.53
FIFTH 45000 40000 85000 72018 21250 93268 1.10 1.10
SIXTH 65000 40000 105000 58733 26250 84983 0.81 0.81
Table 4- Model behavior in irregular conditions
(bie it bl 3 Joso 68 (9031 ¥ Jgua
IRRATI AKRAMABAD TRANSFER SUPPLY CONSUMPTION  WATER DEMAND BALANCE PRICE BASE
ONAL WELL LINE RATE (M3/D) WITHOUT (M3/D) SUPPLY COEFF PRICE
CONDI  CAPACITY CAPACITY  (M¥D) INCOME AND ICIENT  (RIAL)
TIONS  (M¥D) (M¥/D) (M¥/D) DEMAND
1 0 40000 40000 91628 30000 121628 3.4 2 954
2 80000 0 80000 91628 18750 110378 1.3 1.37 954
3 200000 40000 240000 91628 16250 107878 0.44 0.5 954
4 80000 40000 120000 91628 17500 109128 0.90 0.90 3123
5 80000 40000 120000 91628 51000 142628 1.18 1.18 954
6 80000 40000 120000 212323 26250 238573  1.98 1.98 954
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Fig. 8- Results of different scenarios
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