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Hackathon Challenge: Real-Time Household Water Consumption Analysis & Control
Innovate for Household Water consumption Control

Background & Problem Statement

Water is the most valuable resource in the world, and it is a limited resource that we are
all guilty of taking for granted. With the increasing global population and the ongoing
impact of climate change on rainfall patterns, water scarcity has become an

escalating global concern. In response to this challenge, there is a need to manage all
the competing demands on water resources so that all of us have enough water

for our daily life.

Water conservation has emerged as a crucial strategy to ensure the availability of clean
water for us and for future generations.

*Water is a limited resource, and a significant amount is wasted in household use.

» Families lack understanding and actionable insight for water usage

control and management

 Existing solutions for household water monitoring are either expensive, complex to
use, or fail to provide real-time actionable insights for users.

Who is the Customer?

Urban households—families & individuals who want to:
e Reduce water bills
e Track and understand their consumption patterns
e Conserve water and contribute to sustainability efforts

What Would a Great Solution Look Like?

A real-time water monitoring & optimization system powered by loT & Al or behavioral
change or other that address one or more of the following:

Tracks water consumption in real-time

Provides actionable insights on usage per appliance & activity

Sends smart alerts to prevent leaks and excessive use

Integrates with smart home systems for automated efficiency

Encourages conservation for example, with gamification & usage goals

The Goal



Develop a user-friendly, real-time water monitoring solution that empowers households to
optimize their consumption, reduce costs, and promote sustainability.

Background on the Challenge — Water Scarcity in the Middle East

Water Scarcity: A Critical Issue in the Region

The Middle East and North Africa (MENA) region is one of the most water-stressed areas in the
world. Countries like Jordan, Morocco, Israel, the UAE (Dubai), Palestine and others face increasing
challenges due to climate change, population growth, and inefficient water management. These
nations must adopt innovative solutions to monitor and reduce water consumption in order to secure
their water future.

Water Scarcity Challenges in Key Countries

Jordan

+ One of the most water-scarce countries in the world.

» Heavy reliance on groundwater and external water agreements.

» Smart water monitoring is critical to optimize household consumption and reduce waste.
Israel

 Aleader in desalination and wastewater recycling, with over 80% of wastewater being reused.

» Advanced water monitoring technologies are already in use, but household-level awareness and
efficiency can still be improved.

Morocco
» Over 85% of water is used for agriculture, leaving cities with limited resources.
- Climate change is worsening desertification, making smart water use essential for sustainability.

United Arab Emirates (Dubai)



* One of the highest per capita water consumers in the world.

+ Desalination is the main water source, but it's energy-intensive and expensive.

+ Technological solutions for household conservation are a growing area of interest.
Palestine

- Limited access to natural freshwater resources and reliance on external water supplies.

« Aging infrastructure leads to high water loss due to leaks and inefficiencies.

Why This Hackathon Matters ?

This hackathon is an opportunity to:

e Develop real-world solutions that can improve household water efficiency.
e Leverage technology & innovation to make a measurable impact.
e Explore diverse water challenges across different countries and apply solutions that can be

adapted regionally.
e Connecting and Networking the Next Generation Across Nations.

Useful Resources
Research Articles & Reports

1. Consumption and Conservation Trends — Insights on global water consumption and conservation
strategies:

%/ hitps://www.sciencedirect.com- On the ScienceDirect website, you can find relevant articles on
global water consumption and conservation strategies. To locate these articles, use keywords such
as “global water consumption” and “water conservation strategies” in the site’s search field. After


https://www.sciencedirect.com/

searching, you can filter the results by field, article type, publication year, and more to find the most
suitable articles for your needs.

2. Smart Water Management: Case Studies — Research on smart water monitoring systems:

%/ https://www.mdpi.com/journal/water

On the MDPI website, in the Water journal, you can find research articles on smart water monitoring
systems and relevant case studies. To find articles suitable for the hackathon, follow these steps:

1. Access the “Water” Journal:

% https://www.mdpi.com/journal/water
2. Use the Search Field:

Enter relevant keywords such as:

+ “smart water monitoring systems”

- “water management case studies”

» “loT in water conservation”

3. Filter Search Results:

After retrieving the results, use the filters on the side of the page to refine your search:
« Article Type: Select “Article” to get full research papers.

« Publication Year: Choose recent years to access up-to-date information.

« Topics: Select subcategories like “Water Resources Management” or “Hydrology”.
4. Review Selected Articles:

Click on the article title to read the abstract. If the article is relevant, you can download the full
version in PDF format.

Examples of Relevant Articles:
“The Scientific Landscape of Smart Water Meters”

“Smart Technologies for Water Resource Management”


https://www.mdpi.com/journal/water
https://www.mdpi.com/journal/water

“Smart Water Resource Management Using Artificial Intelligence Techniques”

3. Effective Water-Saving Strategies — EPA recommendations for household water conservation:

%/ https://www. .gov/watersen

Videos & Inspiration

smart water metering and water-saving innovations:
1. Smart Water Meter: How It Works

This video explains how smart water meters function.
& Watch the video

2. Water-Saving Devices — Be Smart with Water

This video presents various devices for water conservation and ways to use water more efficiently.

& Watch the video

APls & Development Tools
» Open Water Data APl — Access to real-time water consumption data:

%/ hittps://www.openwaterdata.org

The Open Water Data API provides access to real-time water consumption data, enabling
developers and researchers to integrate this information into their applications or analyses. To
effectively utilize this tool, students can follow these steps:

1. Explore Available Data Sources:
. Visit the Open Water Data website to identify the datasets available for consumption.

2. Understand the APl Documentation:


https://www.epa.gov/watersense
https://www.youtube.com/watch?v=kA4YaO3V4Ew
https://www.youtube.com/watch?v=J7p3-hfreXA
https://www.openwaterdata.org/

Review the APl documentation to comprehend the structure, endpoints, and parameters
required to fetch data.

3. Set Up API Access:

. Determine if an API key or authentication is necessary to access the data. Follow the provided
instructions to obtain the required credentials.

4. Make API Requests:

. Utilize tools like cURL, Postman, or programming libraries (e.g., requests in Python) to send
HTTP requests to the APl endpoints.

. For example, to retrieve water consumption data for a specific location, construct a GET
request with the appropriate parameters as outlined in the documentation.

5. Process and Analyze Data:
. Once data is retrieved, parse the JSON or CSV responses to extract relevant information.

. Employ data analysis tools or programming languages (such as Python or R) to analyze and
visualize the water consumption patterns.

6. Integrate Data into Applications:

Incorporate the processed data into your applications, dashboards, or reports to provide
real-time insights into water usage.

Note: Always adhere to the terms of use and data privacy policies associated with the API to ensure
ethical and legal usage of the data.

» Google Cloud Al for Smart Consumption — Tools for data analysis and Al-powered
recommendations:

%/ https://cloud.google.com/solutions



https://cloud.google.com/solutions




