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Why Al for Water Governance?
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Context & Challenges
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INTEGRATED ENVIRONMENTAL &
WATER MANAGEMENT SYSTEM

1. DATA ACQUISITION LAYER

Sensors, drones, satellites
loT devices

2. COMMUNICATION LAYER
4G/SG, NB-loT, LoRaWAN

Private industrial networks

3. DATA MANAGEMENT LAYER

Aggregation, cleaning, normalization
Time-series databases, Data Lake, ETL/ELT

4. Al & ANALYTICS LAYER

Prediction, optimization, classification
Machine learning, deep learning
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Integrated Environmental & Water
Management Ecosystem

1. Data Acquisition Layer
Real-World Environmental & Water Data Capture
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Soil & Weather Satellite Drone
sensors crop sensors stations imagery imagery

2. Communication & Connectivity Layer

loT & Network Communication

-

loT Cloud Data Security Data
network platform transfer protocols analytics

3. Data Management Layer
Data Storage & Processing
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Databases Data lake Data GIS & Real-time
integration  mapping  monitoring

Application, Governance & Users Layer
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Decision Web & Early warning Policy & Security &
dashboards mobile apps & alerts reporting governance
tools (IAM, compliance)

¥

Operational Control Layer

& Ha O

Smart pumps Reservoir & Closed-loop
systems RTU & valves treatment automation

plant control

Al & Analytics Layer

Predictive Optimization Anomaly & Digital Geo-Al
models engines leak detection Twin (linked to GIS)
(flood, drought,
demand)
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LoRaWAN / NB-loT
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Figure(1): The Sundial which used to distribute Omani falaj
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Omanis distributed the falaj into 48 shares. Each share is
called Athar, and each Athar is 30 minutes long, which means
we have 24 shares during the daytime and 24 shares at
nighttime. During the day, they used a sundial (a stick) to tell
the time which known locally as “Lamda”. The stick was placed
in the center and surrounded by stones, and they tracked the
shadow’s movement from one stone to another (Figure 1).
While at night, they relied on observing the stars.

When the sky is cloudy and with no sunlight or stars, Omanis
used two bowls which are known locally as “Tasah”, one of the
bowls is larger than the other one. So, they fill the large bowl
with water, while the smaller one was made with a hole on the
bottom; the hole has a specific measurement. If they put the
smaller bowl on the larger one, it will sink in 30 minutes
exactly -as shown in figure (2)- the process will be repeated to
count the shares.
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Global and Regional Benchmarks
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GCC & MENA
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Challenges and Policy Pathways



Challenges in Al Adoption
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Policy Pathways for Digital Sovereignty
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