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Going Digital to Advance the
2030 Sustainable Development Agenda
迈向数字化助力2030年可持续发展议程
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Bentley’s mission is to provide innovative software and services for the enterprises and professionals 

who design, build, and operate the world’s infrastructure – sustaining the global economy and 

environment for improved quality of life.

Bentley的使命是致力于向全球可持续发展基础设施领域的设计师、建造者
及运营管理人员提供创新性的软件和服务，以提高他们的工作质量和效率。
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2030 Sustainable Development Agenda 《2030年可持续发展议程》

• It was officially launched in January 1, 2016. The New Agenda calls on all countries to act now to 
achieve 17 sustainable development goals over the next 15 years.

• It was adopted at the seventieth session of the United Nations General Assembly in 2016.
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The Construction Industry is Among the Least Digitized

• McKinsey Global Institute 
industry digitization index; 
2015 or latest available data
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Data comes from many sources
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Some of the Challenges

• Data Overload

• Finding the right data

• Data Completeness / Quality

• Getting access is not always 
easy (IP, terms of use)

• Government agencies are not 
always the first to implement 
novel solutions

• Security Concerns

• ‘Silo’ mentality

• 数据过载
• 寻找正确的数据
• 数据完整性/质量

• 获取访问并不总是容易的
（IP，使用条款）

• 政府机构并不总是第一个实
施新解决方案的机构。

• 安全问题
• “孤岛”思维
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Going Digital Use Cases
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Goal 6
Ensure access to water and sanitation for all
@ABCDEFGHIJKLMNOPQRSTU

Selected Targets
• By 2030, achieve access to adequate and 

equitable sanitation and hygiene for all and 
end open defecation, paying special 
attention to the needs of women and girls 
and those in vulnerable situations
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• By 2030, improve water quality by
reducing pollution, eliminating dumping and 
minimizing release of hazardous chemicals 
and materials, halving the proportion of 
untreated wastewater and substantially 
increasing recycling and safe reuse globally
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Prolagos AEGEA
Sewerage Master Plan 2041

Problem

• Only 76% of residents have access to 
sewage collection and treatmentíî
îïðñòóôõ76%ö÷ø

• Decontamination of the Araruama
lagoon ùúûüýþöÿ

Master Plan Results

• Reduction of 60% investment from 
previous studies���ö����
60%ö
�

• Reduced energy consumption due to 
35% decrease in volume treated in 
wastewater plants and 20% efficiency 
gains of pumping systems

• ���îï��	�����35%%
20%&���ö��,,�.�õ��

• Untreated discharges reduced by 6 
million cubic meters

• ��6002�������öîï� 

Technology Utilized

• GIS

• Water and Sewer Numerical Models
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“Geospatial modeling technology 
can really make a difference in the 
optimization of investments bridging the 
existing gap in sewage infrastructure, thus 
promoting social inclusion and increasing 
people’s living standards.” 

基于地理信息的建模技术在优化投
资方面确实能够发挥作用，弥补现
有污水基础设施的差距，从而促进
社会融合，提高人们的生活水平。

- Wagner Oliveira de Carvalho, Senior Project 
Manager, Prolagos

Prolagos AEGEA Sewerage Master Plan 2041
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Goal 7
Ensure access to affordable, reliable, 
sustainable and modern energy for all
c!��"#$'#(£Äj)¡j*+£�
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Selected Target
• By 2030, increase substantially the 

share of renewable energy in the 
global energy mix
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Distributed Energy Resources
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Goal 9
Build resilient infrastructure, promote 
sustainable industrialization and foster 
innovation
013456789:;<=>?@AB
3CDEF;GHIJKL@MNOP

Selected Targets
• Develop quality, reliable, sustainable and 

resilient infrastructure, including regional 
and transborder infrastructure, to support 
economic development and human well-
being, with a focus on affordable and 
equitable access for all
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KVMRT Sungai Buloh-
Serdang-Putrajaya (SSP) Line 

Problem

• Achieve BIM Level 2 mandate

• Leverage PAS 1192 workflows

• Deliver digital as-built information to 
operations 

Outcomes

• Increased trust and acceptance of data

• Reduced rework and improved 
collaboration

• Central model for all stored in cloud 
provisioned Common Data Environment

Technology Utilized

• Information Modeling and Visualization

• Engineering Collaboration Platform

• Asset Lifecycle Information Management

• Reality Modeling

• Structural Numerical Models
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‘The [common data environment] provides a 
seamless solution for MRT Corporation in our 
BIM workflow and sharing of projection 
information through the entire project 
lifecycle.’

Poh Seng Tiok
Director, Planning & Design
MRT Corporation Sdn Bhd

KVMRT Sungai Buloh-Serdang-Putrajaya (SSP) Line 
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Goal 11
Make cities inclusive, safe, resilient and 
sustainable
0>DE����C56789:�GH
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Selected Targets
• By 2030, significantly reduce the number 

of deaths and the number of people 
affected and substantially decrease the 
direct economic losses relative to 
global gross domestic product caused by 
disasters, including water-related 
disasters, with a focus on protecting the 
poor and people in vulnerable situations½
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iModelHub

OpenCities

Connected Data Environment
RealityMesh Agency9 ProjectWise AssetWise

Transportation Energy Water Buildings

ITOT

GIS CAD Standards

ET

SCADA
Live

Feed

Video Sensors

OpenCities Connected Data Environment (CDE)

Plan OperateDesign Build
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Technology Innovations for Digital Cities
Reality Modeling & OpenFlows FLOOD
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Manila Water Natural Calamity Risk 
Resiliency and Mitigation Master Plan
马尼拉水务自然灾害风险防灾减灾总体规划

• Problem: 

• 6 million customers 6002¼½

• High Risk West Valley Fault System

• Twenty typhoons per year

• Outcomes:

• Critical assets requiring resiliency and contingency 
measures identified and prioritized

• Expected damages of USD 520 million reduced to USD 
380 million the event of a calamity 

• Savings of USD 30 million on insurance

• Technology Used

• GIS

• Water Numerical Models
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“… [technology] helped Manila Water 
minimize the amount of its investment
while maximizing the resiliency and 
contingency of its facilities, both being 
highly beneficial to the customers it 
serves.”

这项技术帮助马尼拉水务最大限度
地减少投资，同时最大限度地提高
其设施的弹性和应急性，这对它所
服务的客户都是非常有益的

- Diogenes Adelbert Voltaire B. Evangelista, 
Water System Analysis and Planning Engineer, 
Manila Water Company

Manila Water Natural Calamity Risk Resiliency and Mitigation 
Master Plan
马尼拉水务自然灾害风险防灾减灾总体规划

24 |   WWW.BENTLEY.COM    |    ©  2018 Bentley Systems, Incorporated

Reality Modeling & OpenFlows FLOOD
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• Floods are one of the most destructive 
natural hazard

• 洪水是最具破坏性的自然灾害之一

• Global Floods affect approximately 
250 million people and caused USD 
40 billion in losses (OECD 2016)

• 全球洪灾影响约2亿5000万人，造成损
失400亿美元

• Global Floods are 4 times higher than 
in the 80’s (EASAC 2013)

• 全球洪水比80年代高出4倍

Context
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Context

• Reality Modeling -> Real-world 
imagery for infrastructure 
projects.

• OpenFlows FLOOD -> Flood 
Risk Assessment and Mitigation

• 洪水风险评估和减灾

• Reality Modeling with 
OpenFlows FLOOD is an 
innovative approach for Flood 
Risk Assessment and Mitigation
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Content

• Context – Floods and Reality Modeling

• OpenFlows FLOOD – How it Works

• OpenFlows FLOOD – Flood Risk Assessment洪水风险评估

• OpenFlows FLOOD – Flood Risk Mitigation洪水风险减灾

• Outlook
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OpenFlows FLOOD Example – Coastal Flooding

• Coming Soon
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Content

• Context – Floods and Reality Modeling

• OpenFlows FLOOD – How it Works

• OpenFlows FLOOD – Flood Risk Assessment

• OpenFlows FLOOD – Flood Risk Mitigation

• Outlook
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OpenFlows FLOOD – How it Works

Flood Extent &  

Flood Hazard

Run the 

simulation 

engine

Input Data

(DTM, Boundary 

Conditions)

Flood Risk

Reality Modeling / Digital Cities
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OpenFlows FLOOD – ContextCapture to Flood Model

• Import Data from 
ContextCapture将实景模型导
入进OF中
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OpenFlows FLOOD – ContextCapture to Flood Model

• Import Data from 
ContextCapture

• Create Computational Grid建
立计算网格
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OpenFlows FLOOD – ContextCapture to Flood Model

• Import Data from 
ContextCapture

• Create Computational Grid

• Create Digital Terrain Model创
建地形模型
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OpenFlows FLOOD – ContextCapture to Flood Model

• Import Data from 
ContextCapture

• Create Computational Grid

• Create Digital Terrain Model

• Overlay with Additional 
Information添加其他信息
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OpenFlows FLOOD – ContextCapture to Flood Model

• Import Data from 
ContextCapture

• Create Computational Grid

• Create Digital Terrain Model

• Overlay with Additional 
Information

• Define Boundary Conditions
定义边界条件
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OpenFlows FLOOD – Explore Results

• View Results in the form of 
animated map

•在动画地图中查看结果
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OpenFlows FLOOD – Explore Results

• View Results in form of 
animated map

• Display different propertiesQ

– water column, velocity, etc

• Display different propertiesQ

– 水柱、速度等
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OpenFlows FLOOD – Explore Results

• View Results in form of 
animated map

• Display different propertiesQ

– water column, velocity, etc

• Q in different formats

– Maps, graphs
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Content

• Context – Floods and Reality Modeling

• OpenFlows FLOOD – How it Works

• OpenFlows FLOOD – Flood Risk Assessment洪水风险评估

• OpenFlows FLOOD – Flood Risk Mitigation洪水风险减灾

• Outlook
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Flood Risk Assessment

• Flood risk is defined as the probability that floods of a given magnitude and 
a given loss will occur within a given time span.

• 洪水风险被定义为在给定时间跨度内发生给定大小和给定损失的洪水的可能性

• T1

• T2

Flood Extent &  

Flood Hazard

Run the 

simulation 

engine

Input Data

(DTM, Boundary 

Conditions)

Flood Risk

Flood Extent &  

Flood Hazard

Run the 

simulation 

engine

Input Data

(DTM, Boundary 

Conditions)

Flood Risk
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OpenFlows FLOOD – Flood Risk Assessment

• Comparison 
of Scenarios

•情景比较

T1 T2
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OpenFlows FLOOD – Flood Risk Assessment

• Comparison 
of Scenarios

•情景比较

• Analysis of 
Losses

•损失分析

T1 T2
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Content

• Context – Floods and Reality Modeling

• OpenFlows FLOOD – How it Works

• OpenFlows FLOOD – Flood Risk Assessment洪水风险评估

• OpenFlows FLOOD – Flood Risk Mitigation洪水风险减灾

• Outlook
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Flood Risk Mitigation

• Flood risk is defined as the probability that floods of a given magnitude and 
a given loss will occur within a given time span.

• 洪水风险被定义为在给定时间跨度内发生给定大小和给定损失的洪水的可能性

Flood Extent &  

Flood Hazard

Run the 

simulation 

engine

Input Data

(DTM, Boundary 

Conditions)

Flood Risk
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OpenFlows FLOOD – Flood Risk Mitigation

• Implement 
Mitigation 
Measures

•洪水减灾的措
施



20/11/2018

49 |   WWW.BENTLEY.COM    |    ©  2018 Bentley Systems, Incorporated

OpenFlows FLOOD – Flood Risk Mitigation

• Implement 
Mitigation 
Measures

• Comparison 
of Scenarios

T2 T2 with Mitigation 
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OpenFlows FLOOD – Flood Risk Mitigation

• Implement 
Mitigation 
Measures

• Comparison 
of Scenarios

T2 T2 with Mitigation 
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Content

• Context – Floods and Digital Cities

• OpenFlows FLOOD – How it Works

• OpenFlows FLOOD – Flood Risk Assessment

• OpenFlows FLOOD – Flood Risk Mitigation

• Outlook & Conclusions
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Outlook and Conclusion

• OpenFlows FLOOD, together with ContextCapture, is an innovative 
approach to quickly make accurate flood risk assessments

• 用OpenFlows Flood,连同ContextCapture,是一个创新的方法,能够快速准
确的评估洪水风险

• Models from OpenFlows FLOOD can be operated by Bentley’s ACTION 
Server for Flood Early Warning

• Openflows Flood导出的模型可以用Bentley的Action Server和 洪水早期预
警系统来运行

• Integration with LumenRT for enhanced visualization is in advanced 
state of development

• 与LumenRT的集成可以更强化直观的展示
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案例：天然气管网
法国马赛
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用照片建立马赛的街道模型

数据采集:

• 用单反相机拍了3000张照片

• 添加地面控制点

• 用ContextCapture建立3D模型

• 用三台计算机处理了两天，得到94G的数据。
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带坐标参数的实景模型

带坐标的天然气管网模型

内置GPS的ipad

增强现实模型AR
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Goal 13
Take urgent action to combat climate 
change and its impacts
åæçèéNêëìíîLïðñò*

Selected Targets
• Strengthen resilience and adaptive 

capacity to climate-related hazards and 
natural disasters in all countries

• Improve education, awareness-raising
and human and institutional capacity on 
climate change mitigation, adaptation, 
impact reduction and early warning

• óôõö÷øùúûüýùúþÿ���
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Sea Level Rise Simulation (courtesy City of Helsinki)
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Going Digital can be an enabler for achieving the 
2030 Sustainable Development Agenda and 

support development for all

数字化可以为实现2030年可持续发展议程提供强大助力
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Thank You！
杨春强

实景建模QQ群2：701703553

13910207378

alex.yang@bentley.com
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Questions?

Thank you!


