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Introduction

Geography

 South-eastern corner of the Arabian 
Peninsula and has a total area of 309,500 
km2

Climate

Arid and semi-arid

Water Resources Management

 In many areas of the Sultanate, demand 
for water far exceeds its availability



 A’Sharqiyah governorates

 Topographical features (189 km2)

 Population of Study Area  (327,371)

 Rainfall 1,136 Mm3/yr

 Evaporation losses = 933 Mm3/yr

 Deficit = 54,6 Mm3/yr

Case Study Location
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The Sultanate of Oman experience water shortages and a water deficit

 it is expected to continue in the future years

Problem Statement

efficiently managed water 
resources to continue to serve the 
sustainable development goals of 
the Sultanate

Reduction of water deficit and 
subsequently costs 

 Inform decision-makers on the 
effectiveness of management 
alternatives



Research Objectives                                    Research Questions
 Evaluating the current efficiency of water 

resources management in the Sultanate of 
Oman.

 Identifying the best future scenarios for 
managing water resources that are in line with 
Oman Vision 2040.

 Make appropriate recommendation for 
sustainable water management in the 
Sultanate of Oman.

 What is the current status of water resources 
management in the Sultanate of Oman?

 What are the best future scenarios for 
managing water resources in the Sultanate of 
Oman?

 What are the appropriate recommendation for 
sustainable water management system in the 
Sultanate of Oman?



 Evaluation of the current water resources management in the 
sultanate of Oman will be made using the following steps:

 Develop a dynamic mathematical model for the Al-Batha basin 
using WEAP (collecting data, inputting data, verification of model)

 Running model for future scenarios under the business as usual 
(using the same management approach and policies)
calculating/observing performance indicators).

 Identifying best future scenarios 

 Running model under various potential management 
interventions and calculating performance indicators

 Comparing the performance indicators of the potential 
management scenarios with the business as usual performance 
indicators  

 Make appropriate recommendations for the effective balancing 
between supply and demand on long-term basis.

Research Methodology



Data



Modeling the water resources system 
in the Al-Batha basin

Scenarios questions 

 What is the impact of the population growth on water 
resources in Al-Batha basin over the next 20 years?

 What is the impact of the reuse of treated wastewater in 
the agricultural sector in reducing the deficit and 
enhancing the sustainability of the water system?

 What is the impact of increasing irrigation efficiency 
(through the use of modern irrigation system or other 
demand management means) in reducing groundwater 
deficit?

 What is the effect of introducing crops that are 
economically feasible and consume less water?

 What is the impact of changing per capita water 
consumption on the municipal water demands and in 
reducing the costs of desalination?

Reference Scenario



Results
Municipal water demand

Agriculture sector demand

Industry sector demand



Wastewater Treatment Plant Inflows and Outflows

Scenario: Reference,  All Wastewater Treatment Plants (1)
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Strategic options for managing water resources in the Al-Batha Basin
 Administrative options scenarios

 The future scenarios that have been developed and 
simulated in a WEAP are:

Reducing leakages in the water 

network in the municipal sector.

Transmission Link Flow

All Transmission Links (6)
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Transmission Link Flow

All years (1) All Years (21)
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Increasing wastewater collection and reuse in the 

agricultural sector.

Transmission Link Flow

All Transmission Links (6)
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Wasteatwer Collection 

Transmission Link Inflows and Outflows

Scenario: Wasteatwer Collection,  All Transmission Links (6)

20
20

20
21

20
22

20
23

20
24

20
25

20
26

20
27

20
28

20
29

20
30

20
31

20
32

20
33

20
34

20
35

20
36

20
37

20
38

20
39

20
40

T
h
o
u
s
a
n
d

 C
u
b
ic

 M
e
te

r

65,000

60,000

55,000

50,000

45,000

40,000

35,000

30,000

25,000

20,000

15,000

10,000

5,000

0

-5,000

-10,000

Inflow from DES       

Inflow from WWTP      

Inflow water quantity From WWTP (2021 -2040).

Wastewater collection comparing with reference scenario
(2021 -2040).

Comparison of municipal water supply quantities between the leakage 
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Increasing the efficiency of irrigation systems.

Comparing the irrigation efficiency scenario 

with the reference scenario on the demand 

for water used in agriculture (2021-2040)

Supply Requirement (including loss, reuse and DSM)

All years (1) All Years (21)
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All options together
Groundwater Storage

Aquifer: GW
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Comparison between the 
quantities of water in the aquifer 
in the reference scenario and the 
quantity after 20 years.

Comparison between the quantities 
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scenario after 20 years



Conclusion

 The water deficit of the Al-Batha basin is estimated at about 54.6 Mm3/yr (about 17% of 
the Sultanate deficit)

 Municipal water demands 317 Mm3 294 Mm3 Increasing Population growth               
water demand.

 Current water recourses management      excessive pumping of water from GW.

 The aquifer storage will decrease from 24.84 Mm3/yr to 23.29 Mm3/yr.

 Collected quantity wastewater 270,779 m3 in 2020                316,866 m3 in 2040 in the 
reference scenario compared to the amount of 318,744 m3 in 2040, as the amount of 
increase It will be 1,878 m3.

 Agricultural sector reduced from 236. 6 Mm3 118.3 Mm3 irrigation efficiency 
measures are implemented, (35% to 70%).



Recommendations  

 Wastewater should be collected as much as possible to be used in agriculture

 Farmers should be encouraged and educated about the use of wastewater after studies 

have proven that there are no obstacles from using wastewater in agriculture

 Work must be done during the coming period to reduce the general network leaks

 In the Al-Batha basin, most of the farms are irrigated with traditional irrigation, so work 

must be done to raise the efficiency of irrigation through modern irrigation
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