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Throughout history, engineers from various disciplines have 
approached complex water issues through multidisciplinary strategies, 
applying scientific knowledge to develop innovative solutions. 

STI-Engineering Partnerships Case Ⅰ: AI and Big Data for Water Security

1. Scientific Research and innovation
2. Water education in the Fourth Industrial Revolution 
3. Bridging the data-knowledge gap
4. Integrated water management under conditions of 

global change
5. Water governance based on science for mitigation, 

adaptation, and resilience                                              

----The IHP-IX Priority Areas   
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• AI technology could increase the accuracy of rainfall forecasting as well

as inundation forecasting and provide longer lead-time for warning.

• AI facilitated forecasting could help in better management of

infrastructure and reduce the cost of disaster.

Average percentage of pipe failures per month
(Kakoudakis , et al. 2019.

Both climate change induced cold

wave and heat wave may increase

the pipe failure substantially.



Total Digitization Managing the entire workflow:
The World’s First Fully Integrated smart factory built on an 
Industrial Internet, with over 35,000 digital equipment and more 
than 240,000 data points, supporting over 400 digital roles, 
reduced 20% Cost of Power Medium per Ton of Steel, enhanced 
annual labour productivity reaching 1800+ tons per capita, and 
reduced 800,000 tons CO2 emission per year.

单位报废成本（年均降低15%）单位报废成本（年均降低15%）

3D printing

Process optimization

Data analysis

Data acquisition

Digital tools

Knowledge base

Computer vision

..
A global corporate producing mechanical and 
electronic components and devices.



With help of Big data and AI, the implementation of Smart City 
can cut down on traffic congestion and accidents, increase 
nature-based solutions to adapt for climate change, address 
pollution and other health and safety risks.

From top 4th to 57th by city brain

Smart City 



PURPOSE and GOALS

Sustainability & Resilience
• Identifies deficiencies 

across infrastructure 
categories

• Promotes building 
standards and practices 
for stronger facilities

Tools
• Informs other ASCE 

resources across 
engineering profession

Advocacy & Policy Priorities
• Educates stakeholders on 

status of the nation’s 
infrastructure



ASCE 73-23: 
Standard Practice for 

Sustainable Infrastructure 

“The Standard addresses development and 
implementation sustainable infrastructure solutions 
through the entire infrastructure life cycle” 

Chapter 1 – General 

Chapter 2 – Sustainability Leadership 

Chapter 3 – Quality of Life 

Chapter 4 – Resource Allocation 

Chapter 5 – Natural World 

Chapter 6 – Greenhouse Gas Emissions 

Chapter 7 – Resilience 

Chapter 8 – Life Cycle Cost Analysis 



On the 1st “UNESCO World Engineering Day for
Sustainable Development” in 2021, the UN
Secretary General António Guterres tweeted “I
am passionate about the potential of
engineering to help solve the most pressing
challenges facing our world”.

Engineering is about using 
Science and Technology to 

Innovation for solving 
problems facing humankind 

under specific Social, 
Economical and Environmental

conditions. 

For enhancing STI for SDGs, more 
attention should be paid to engineering 
development and engineering capacity 
building.



WFEO looks forward to working with all of you

to promote sustainable development.

Thanks for your kind attention
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