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Introduction

In 2019, CDIA provided technical assistance 
to the municipal government of Huangshan 
in China’s Anhui Province. The assistance 
involved carrying out a project preparation 
study in support of the implementation of 
the Anhui Huangshan Xin'an River Ecological 
Protection and Green Development Project 
(hereafter the Huangshan Xin’an River 
Project or the Project) — for which loans of 
$100 million from the Asian Development 
Bank and €50 million from the KfW German 
development bank were provided to China. 

Huangshan Municipality lies some 100 km 
south of the Yangtze River, in the south of 
Anhui Province. It is composed of three 
districts, Tunxi, Huangshan, and Huizhou, 
and four counties, She, Xiuning, Yi, and 
Qimen, with a total land area of 9,800 km2, 

and a permanent population of 1.4 million 
(0.72 million urban and 0.68 million rural 
residents). Its UNESCO World Heritage Sites, 
including the mountain which gives the area 
its name, Huangshan (Mount Huang or Yellow 
Mountain), and the beautiful traditional 
villages of Xidi and Hongcun, draw more than 
70 million tourists to the region every year. 
However, the rapid growth of tourism, along 
with economic development, urbanization 
and intensive agriculture, have increased 
environmental pressures across the Xin'an 
River Basin, and damaged water quality in 
the river. Huangshan Municipality is therefore in 
urgent need of strengthened water management 
and sustainable green development to maintain 
and improve water quality in the upstream reaches 
of the Xin'an River.

Map of the Xin’an River in Anhui and Zhejiang Provinces
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This publication, summarizes the innovative 
concepts, approaches and technologies that 
CDIA has introduced into the design and 
implementation of the Huangshan Xin'an 
River Project. 

1. First Flush Stormwater Pollution
Management:
Innovative space-saving and cost-effective
solutions for stormwater pollution control in
urban areas, including adapted design for a
detention pond and concepts for integrated
community development.

2. Environmental Health and Safety
(EHS) Management:
Development of a web-based EHS
management platform for industrial parks, to
improve environmental safety monitoring and
emergency responses, and upgrade enterprise
management behavior.

3. Application of Informational
Communication Technologies (ICT):
Cost-effective ICT strategies for a range
of environmental monitoring systems, with
integration into ‘smart city’ data management
platforms for better maintenance and
operation.

4. Climate Change Adaptation and
Mitigation Recommendations:
Piloting the ARCCE (assessment, review,
communication, collaboration, engagement)
participatory approach to developing climate
change measures and integrating them into
project design.

It is hoped that practical experience 
accumulated in this project preparation 
study can be disseminated across China by 
the Huangshan Municipal Government, and 
adopted by other cities in the Asia-Pacific 
Region.

@Photo  from 699pic.com
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Urban First Flush Stormwater Pollution 
Management - Innovative Designs for 
Small and Medium-Sized Cities

First flush is the initial volume of stormwater 
produced by rainfall events in urban areas. 
Such runoff typically contains concentrated 
pollutants such as sediments, oil, grease and 
toxic chemicals, which can harm fish and wildlife 
populations, damage native vegetation in 
receiving waters, foul water supply sources, and 
make recreational areas unsafe. 

First flush runoff pollution has become a 
growing problem in China in recent years, as 
rapid urbanization, including the construction 
of buildings and infrastructure has covered the 
landscape with impermeable surfaces, making it 
harder for rainfall to drain into the ground. This 
has led to increased stormwater runoff, causing 
not just pollution but also urban flooding and 
soil erosion.

The replacement of combined sewer systems 
across China with separate sewer systems 
has reduced the risk of urban wastewater 
overflowing into rivers, but it also means that 
stormwater is now discharged directly into 
rivers, increasing the risk of contamination from 
first flush pollution if the runoff is not treated. @Photo  from Nipic.com @Photo  from Pexels

https://cdia.asia/wp-content/uploads/2020/11/Stormwater-Management.pdf
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Figure 01: Storm Sewer Network in Guguan Zone, She County

stormwater pollution, CDIA proposed a pilot project to demonstrate the feasibility and effectiveness of 
end-point treatment facilities for controlling first flush pollution from stormwater sewers in the urban 
area of Huangshan’s She County. 

The measure selected was a detention pond-wetland system. Sites for the pilot project were selected 
in Ziyang Park and Shuzhen Square Park in She County’s Guguan Zone, which is a typical ‘small 
catchment’ in terms of drainage area. Urban sewerage modelling was established for the pilot project, 
as it was essential to confirm the presence and scale of the first flush effect in the area.

Findings

Huangshan is affected by such problems, having 
seen rapid growth, due mainly to tourism, which 
has increased the pressures on the environment 
and ecology of the Xin'an River basin. The Xin’an 
River is the water supply source for millions of 
people in the downstream region. 

In the spirit of the Chinese government’s Sponge 
City-Low Impact Development guidelines, 
adopted in Huangshan in 2019, CDIA carried 
out a project preparation study on first flush 
stormwater pollution management. It focused 
on providing cost-effective and space-efficient 
solutions for stormwater pollution control in 
existing urban areas, where space for renovation 
or the installation of stormwater treatment 
facilities is often limited.

Innovations

CDIA proposed a range of source control 
measures that can be applied in urban areas 
of Huangshan, with separate sewer systems 
to control first flush stormwater pollution. In 
addition, a toolbox of different control measures 
was provided for the use of the local engineering 
team.

However, because downtown Huangshan is a 
historical urban area with very limited space 
and few options for effective source control of 

Figure 02: Stormwater Outlet and Open Space in Ziyang Park 

Figure 03: Sewer Discharge Outlet and Open Space in Shuzhen Square Park
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Figure 04: Conceptual Layout and Section of a Detention Pond System

Figure 05: Dimensionless M (V) Curve of First Flush Under Storm Modelling for Shuzhen Square Park

The simulation runoff process demonstrated a 
clear first flush effect. Modelling for storms with 
different return periods in Guguan Zone found 
that between 44.5% - 83.9% of Total Suspended 
Solids (TSS) are carried away by just 20% of 
the early runoff from each rainfall event, while 
between 86.4% - 96.7% of TSS are carried away 
by 50% of the early runoff. 

An adapted detention pond design was 
therefore proposed – one which is specifically 
tailored to capture and treat first flush 
pollutants, preventing them from flowing into 
the Xin’an River. It focuses on collecting highly 
polluted rainwater in the early stages of rainfall, 
while in the later stages cleaner rainwater 
is allowed to overflow directly into the river 
channel.

Figure 06:  Illustration of Adapted Detention Pond  with Side Overflow Weir Installed
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Figure 07: The Chengdu Living Water Park – an Example of a Water-themed Park

For long-term sustainable stormwater pollution 
control, further regulation may be required. 
Following an international peer review, CDIA 
proposed the development of enhanced 
regulations, which would require operators to 
obtain a permit for stormwater discharge and 
develop their own comprehensive stormwater 
management programs.

The adapted detention pond design,
with batch type of operation, can focus
on trapping highly polluted rainwater
in the early stages of rainfall, while
in the later stages cleaner rainwater
is allowed to overflow directly into
the river channel.

This solution can not only significantly reduce 
the amount of space and funding required 
for the construction of detention ponds, it 
also gives the city more flexibility in choosing 
their location. The adapted detention pond 
design can also be more flexibly integrated 
with community development, for example by 
developing water-themed riverfront parks.

Environmental Health and Safety 
(EHS) Management for Industrial Parks

The growth of industrial parks has been one of 
the features of China’s economic development 
over the past decades. They can be found 
in cities across the country, often clustering 
dozens of enterprises from similar industries in 
purpose-built sites, which have been established 
to provide better service to these companies. 
However, despite their modern appearance, 
EHS management in these industrial parks is 
often quite underdeveloped.

Because the Xin’an River is the main drinking 
water source for the population in Huangshan 
and the downstream cities, there is an urgent 
need for Huangshan City to strengthen the 
EHS management of industrial facilities 
close to the river. Huangshan has two major 
provincial chemical industrial parks, Huizhou 
District Industrial Park (HDIP) and She County 
Industrial Park (SCIP), which produce epoxy 
resins and dyeing materials, and are located 
within 1-2 km of a tributary of the Xin’an River. 
Both parks are required as part of the Project 
to install state-of-the-art monitoring systems 
for environmental and safety management and 
emergency responses. 

Figure 08: HDIP, SCIP and Surroundings (Source: Google Maps)

Figure 09: Manufacturing Facilities in HDIP Figure 10: Manufacturing Facilities in SCIP

SCIP

HDIP

https://cdia.asia/wp-content/uploads/2020/11/EHS-Management-for-Industrial-Parks.pdf
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Findings

This study found that the parks’ approach 
to EHS did not outline ways of preventing 
environmental hazards or safety incidents 
from occurring in the first place. Information 
technology was not fully incorporated into 
daily management of EHS affairs, hindering 
communications and administration. Thus, 
enterprises could not always access government 
data, or easily upload their own documents or 
monitoring data, while regulators and monitoring 
departments only had partial information about 
day-to-day environmental issues in the parks, 
and would not always be immediately informed 
in case of an emergency. 

Innovations

To remedy the lack of systematic EHS 
management and mitigate environmental and 
safety risks in the parks, the introduction of a 
comprehensive EHS management system was 
proposed, incorporating greater use of existing 
information management systems.

A web-based EHS management system 
platform (WeHS) will help to provide real-

EHS

Environment

Health Safety

time linkages between government, industrial parks and manufacturing enterprises, thus facilitating 
prevention of environmental or safety incidents. The development of WeHS is believed to be the first 
attempt in China by industrial parks and their enterprises to manage EHS compliance and emergency 
responses by means of advanced information technology and data sharing.

The WeHS software can also be used by the enterprises as an internal auditing tool and training 
platform. It is thus a capacity building tool, which enables individual enterprises to implement national 
and international best management practices, despite their limited resources and expertise, and will 
contribute greatly to the improvement of EHS management in the parks.

Consolidation of WeHS into Huangshan’s Smart City urban management platform will allow seamless 
connections between industrial parks, enterprises and government regulators, including local 
government’s emergency control centers. It will help to prevent information isolation, enabling the 
industrial parks and enterprises to directly access online data, and upload data and documents to the 
platforms of official regulators without extra investment. 

@Photo  from Pexels
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Developing WeHS jointly across the two 
industrial parks in Huangshan also halves the 
cost of building such a system separately and 
independently in each of the parks.

Based on analysis of the technical and safety 
requirements of enterprises and utility 
providers in the industrial parks, CDIA also 
produced an EHS Management Manual to 
guide the establishment of the comprehensive 
EHS management program for the parks and 
enterprises. 

Terms of Reference (TOR) were also prepared 
for the hiring of EHS and ICT experts and 
consultants to develop the online WeHS 
management platform. Key requirements 
include: development of an EHS management 
software programming design, an online EHS 
operating platform, and apps for users in 

enterprises and industrial parks; and one year’s 
software commissioning and debugging during 
trial applications, as well as user training.

The EHS Management Manual and TOR will 
guide the development of the WeHS system 
and the delivery of trial applications in the two 
industrial parks. The EHS Management Manual 
also makes this approach readily replicable 
by other industrial parks and manufacturing 
facilities in Huangshan and elsewhere in China. 
It thus helps to establish a set of tailored 
management approaches that will enable similar 
industrial parks and enterprises – which may lack 
the resources, expertise or capacity to develop 
such a management system by themselves – to 
improve their environmental, health and safety 
management. 

@Photo  from Nipic. com
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Cost-Effective Environmental Management 
- Networking ICT Solutions

China’s economic growth over recent decades 
has led to increased integration of Information 
and Communications Technology (ICT) into 
government management systems. However, 
despite the nation’s advances in the field 
of information technology, management of 
environmental issues has not always made the 
most effective use of ICT solutions. 

Findings

Huangshan’s Smart City platform, which is 
currently under development, is based on new 
generation information technology such as the 
Internet of Things, cloud computing, pervasive 
mobile networks, and big data systems, and is 
designed to improve the level of intelligence and 
automation in administration.

Yet transforming isolated information into 
integrated systems remains a major task. The 
ICT components of the Huangshan Xin’an River 
Project were initially designed separately, not 
only from each other, but also from Huangshan’s 
Smart City platform. Promoting their integration 
into Smart City, and making use of the platform’s 
foundation as the building block for these 
systems, was quickly identified by CDIA as a top 
priority. 

Innovations

In cooperation with the Project Management 
Office and the ADB, the CDIA team re-tailored 
the project design. As a result, the Project’s 
ICT component will become an integral part of 
the wider Huangshan Smart City program, and 
the four ICT programs, which were originally 
separate, will be connected and integrated (see 
figure 11 for a Conceptual Model of Huangshan 
Smart City). This revised design represents 
a paradigm shift, from a conventional, 
compartmentalized, compliance-driven 
problem-solving approach to a new focus on 
shared, cooperation-oriented service provision. 
Specifically:

• The Huangshan Data Resources 
Administration Bureau will take the lead 
in developing the common management 
functions of the EHS management system 
for the two industrial parks, creating a new 
system known as WeHS. The industrial 
parks may still develop smaller-scale 
management systems to address their 
specific individual needs.

• By building on the higher-level application 
frameworks provided by the Huangshan 

Smart City platform to link data sources 
and share data analysis results, the Project’s 
ICT component will reduce the risk of 
information isolation in key environmental 
areas, and help to improve environmental 
monitoring and responses.

• Extracting shared program functions and 
making them part of higher-level program 
development minimizes duplication, 
creating a significant net saving of more 
than 60% on the Project’s ICT component 
(Table 01).

• The Project’s ICT component may be seen 
as an “unfinished” product, which can 
potentially be extended to other areas and 
functions (e.g. the WeHS system could 
be extended to other industrial parks with 
similar management needs).

• It is hoped that this will serve as an example 
of how such systems can be employed 
to improve environmental management 
in other small to medium-sized cities in 
China and elsewhere in Asia, which lack 
the capacity to develop such systems 
themselves.

Figure 11: Conceptual Model of Huangshan Smart City

Data transmission between the Big Data Platform and smart sub-systems
Data transmission between the smart application-level systems
Data transmission between smart application-level systems and related organizations

Legend:

https://cdia.asia/wp-content/uploads/2020/11/Cost-Effective-Environmental-Management.pdf
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Two new subprojects (v & vi in Table 01) were introduced to address higher level and shared design components. Nevertheless, the revised project design 
resulted in a significant drop in the overall cost of ICT systems compared to the original projected cost. 

The revised structure thus permits more cost-effective design, while also enabling the sharing of data analytics results, and creating real-time links between 
different data sources and departments – which is of particular importance for effective monitoring and response to environmental emergencies.

* Feasibility Study Report

** Cost estimated as of July 12, 2019. Subject to future changes. 

*** Exchange rate adopted for the Project (CNY: USD) = 6.899:1.

Table 01: Cost Comparison of the ICT Program
(Unit: CNY mil)

No Subproject Original FSR* Cost Saved Cost Added Cost New Cost Net Cost Saving

(i) Smart Water Conservancy System 49.90 30.25 19.65 30.25

(ii) Qimen County Smart Eco-Environ
 Monitoring System 18.40 13.14 5.26 13.14

(iii) Smart EHS System in Huizhou Industrial Park 45.20 28.6 16.60 28.60

(iv) Smart EHS System in She County Industrial Park 46.18 36.18 10.00 36.18

(v) Huangshan Management Information System 
Top Layer Supporting System 2.50 2.50 -2.50

(vi) Huangshan e-EHS Management System 4.80 4.80 -4.80

 Total 159.68 108.17 7.30 58.81 100.87

Climate Change Adaptation and Mitigation - 
Risk Management through Integrated Project 
Design
Project level climate change assessment is 
highly complex, and interconnected with many 
other processes. Demarcating the boundaries 
of the various impacts of climate change and 
how a Project should cater for these is no 
easy task: it is an all-embracing process, which 
involves working with the local government, the 
Project engineering team and other relevant 
parties to identify opportunities for embedding 
measures to improve the Project’s climate 
change performance into its design. Assessment 
of climate change involves analysis of historical 
climatic variables, radiative force, climate 
response and resulting impacts. Findings must 
be shared among various parties and integrated 
into the engineering process. The building of 
such partnerships and consensus allows the 
smooth implementation of the climate agenda 
within the Project, as well as the identification 
of the most appropriate measures for climate 
change adaptation and mitigation. 

Huangshan Municipality was designated a pilot 
city for low carbon development by the Chinese 
government in 2017. In preparation for the ADB-
funded Huangshan Xin’an River Project, the 
Huangshan government’s Project Management 
Office collaborated with CDIA to conduct an 
assessment of the city’s vulnerability to climate 
change, so that measures could be developed 

and a roadmap drawn up to mainstream climate 
change resilience into the Project and reduce 
the city’s carbon footprint. 

Findings 

Based on historical weather data and modelling, 
CDIA’s research found that Huangshan’s mean 
annual temperature between 2010 - 2015 was 
0.69°C higher than that of the 1960s, and 
1.05°C higher than that of the (relatively cold) 

Figure 12: Historical Decadal Average Temperature (Tmean) in Huangshan During 1960 to 2015 
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1980s. The data, based on a model endorsed 
by the Independent Panel on Climate Change 
(IPCC) projected a further rise in annual 
mean temperatures between 2020 – 2100, to 
0.86°C above the 1960 to 2015 annual average 
temperature (peaking in 2090 at 1.16°C above 
the reference temperature). Average annual 
total precipitation, meanwhile, rose by 43.3% 
in the 2010s, as compared to the 1960s, and is 
predicted to increase further, by up to 140mm 
annually, between 2020-2100.

@Photo  from Nipic.com

https://cdia.asia/wp-content/uploads/2020/11/Climate-Change-Adaptation-and-Mitigation.pdf
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Figure 13: Projected Annual Average Temperatures in Huangshan from 2020 to 2100 in Different Representative Concentration 

Pathways (RCPs)

Table 02: Summary of Climate Vulnerabilities and Risks in Huangshan 

Table 03: Summary of Potential Climate Change Impacts

Data source: Think Hazard (http://thinkhazard.org/ )

The historical weather analysis and weather 
modelling indicated that Huangshan is likely 
to face a high risk of urban flooding and 
extreme heat, as well as a medium risk of 
water shortages and wildfires, between 2020 
and 2100. Extreme storms and greater rainfall 
variability (alternating drought-wet conditions), 
along with higher temperatures, for example, 
can result in differential ground settlement 
or soil erosion, which can lead to damage to 
roads, pipelines and other utilities. Not only 
can climate warming cause drought, but 
disturbances to ecology could also cause the 
pine tree parasite Bursaphelenchus xylophilus  
to move northwards, spreading deadly pine wilt 
disease further into Huangshan’s pine forests. 
These impacts would cause damage to both 
agriculture and the economy.

Risk Hazard Level

Urban flooding (0.5m, 1 in 10 years) High

Extreme heat (32oC 1 in 5 years) High

Water scarcity (<500m3/per capita/yr, 1 in 5 years) Medium

Wildfire hazard (FWI 30, 1 in 2 years) Medium

Cyclone hazard Low

Landslide hazard Low

Earthquake hazard Very low

River flood hazard (0.5m, 1 in 10 years) Very low

Costal flood hazard Very low

Climate Change Environmental Impacts

Increasingly high/low temperatures, increased variability
Vegetation degradation

Higher soil temperature

Intense high and/or low quantity of precipitation Floods, drought and storm
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Innovations 
Applying the integrative intervention process proactively and innovatively to the climate change evaluation process produced a range of responses, which 
called for a multifaceted approach. The key innovation was to protect the development Project itself from extreme weather damage. A whole suite of climate 
change adaptation and mitigation measures were proposed, which can be built into the Project to enhance Huangshan’s climate change resilience in the 
medium to long term, as shown in Figure 14.

Figure 14: Climate Change Adaptation and Mitigation Measures Proposed for the Project

Table 04: Potential Damage to Infrastructure from Climate Change

Hazard Potential infrastructure damage

Soil bearing capacity Dislocation of pipelines, manholes and catch-pits; collapse of roads, 
utilities structures; weakened foundations of structures, etc.

Severe flood water flows Embankment damage, basement flooding, power line damage, flooding treatment processes/harming treatment 
efficiency.

Elevated inflow/ 
infiltration in pipelines Pipe leakage, dislocation, manhole backflow/overflow.

Soil erosion Soil wash, debris flow, earth spread, topple in landscape/farming sites.

Drought Drying up of irrigation water, plants dying, hazard to landscape/farming.

Heat Island Effect
A greater fraction of absorbed solar radiation at the surface is converted into sensible rather than latent heat. This 

effect is due to the replacement of moist soils and plants with paved and waterproofed surfaces, e.g. concrete surfaces 
for pipe laying, access roads or concrete river bank parapet walls, and a resultant decline in surface moisture.

Climate Change

Adaptation: Mitigation:

Sponge city facilities
Constructed wetland
Pave less and cover with green instead
Reinforced structural materials
Forest health monitoring and disease 
prevention
Smart management system

Low carbon engineering
Carbon squestration
Huangshan pine forest disease 
prevention
Methane emission control from 
wetland and wastewater treatment 
improvement

Development Project

Extreme weather:
Increased rainfall
Warm weather
Heat island impact
Flooding
Drought

Global warming:
Increased GHGs
Radiative force
CO2 accumulation
Stressed ecosystems
Species range shifts
Agricultural yields 

@Photo  from Pexels
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CDIA’s intervention in the Huangshan Xin’an 
River Project adopts a three-pronged approach 
to tackling climate change. This consists of:

i. Encouraging a paradigm shift among 
practitioners, engineers and policy makers
so that they can fully understand and visualize 
the risks and impacts of imminent climate 
change; 
ii. Effective management, involving 
working with stakeholders via an 
integrative intervention process to adopt 
and embed climate change measures in the 
Project and related actions; 

Integrative intervention to 
embed and adopt climate 
change measures

Align the understanding of 
climate change variabilities 
and the associated impacts 
that are likely to occur

Examine the engineering 
contents and contexts and 
enhance essential elements 
for climate change 
resilience

Emphasize the accents of 
adaptation and mitigation 
for climate change crisis

Justify with relevant 
resources and funding

Assess climate 
change scenarios

Engage relevant 
stakeholders

Collaborate with 
engineering 
consultant

Communicate 
with policymaker 
and local experts

Review development 
project

Figure 15: Integrative Intervention Process: The ARCCE Approach to Climate Change

This integrative intervention process is a useful 
tool for seeking the collaboration of various 
stakeholders to adapt to change from climate 
variabilities. Its aims are to:
• Align understanding of climate change 

variabilities and their likely impacts; 
• Examine engineering contents and 

contexts, and enhance essential elements 
for climate change resilience;

• Emphasize adaptation and mitigation 
measures for the climate change crisis; 

• Justify with relevant resources and funding. 

iii. Application of innovative technical and/
or management measures to reduce climate 
change vulnerability.

CDIA emphasized a multi-disciplinary 
approach, using integrative interventions 
involving a range of stakeholders, including the 
municipal government, the project engineering 
team and other relevant parties. This integrative 
intervention process for climate change 
evaluation, communication and feedback in 
project planning and design can be summarized 
as the ARCCE approach (Figure 15):

• Assess climate change scenarios; 
• Review original development project and 

related data; 
• Communicate with policy makers and local 

experts; 
• Collaborate with engineering consultants; 

and
• Engage with relevant stakeholders.

It is hoped that the measures proposed will set 
a good example of concrete climate actions for 
small and medium-sized cities, in particular:

i. How to conduct climate change vulnerability 
risk assessment and management; 
ii. How to arrive at a set of recommendations on 
mitigation and adaptation measures; 
iii. The adoption of climate strategy in order 
to optimize project design with low carbon 
parameters; and 
iv. How to protect agriculture and forest species.

@Photo  from 699pic.com
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Intervention Area Takeaway

Networking ICT 
Solutions for 
Environmental 
Management

An ICT program's ability to connect downward, upward, and horizontally with the programs of higher-level, lower-
level, and peer organizations is a key quality in this context. Connectability should therefore be central to the overall 
design from the beginning. 

Assuring connectability isn't just the responsibility of program developers, but of decision-makers, policy 
implementers, and daily practitioners too. People must come out of their narrow silos for the true benefits of 
such ICT programs to emerge. Much needs to be done to facilitate mutual understanding of different users'demands, 
operational goals, varying work styles and workflows. 

Extensibility and expandability are critical. Changing trends may affect the design after deployment, such as 
demands for richer user interface and media exhibition, increasing network bandwidth and availability, increasing use 
of mobile devices, improvement in hardware performance and remote operation. Designs should be built to change 
instead of built to last.

Management systems should aim for seamless plug-in and integration into the Smart City platform, allowing it to 
become a platform of diverse government administrative functions that can address a variety of needs.

Climate Change 
Adaptation and 
Mitigation

Climate change assessment should be an all-embracing process, involving working with the municipal government, 
the engineering team and other relevant parties, to identify opportunities for embedding measures to improve a 
Project's climate change performance into its design. 

In city-wide projects, it is vital to communicate the urgency of the climate change crisis to the various stakeholders. 
The aim is to draw upon their sense of responsibility, so that they will take immediate measures for adaptation and 
mitigation. 

Based on experience gained in this project, an integrated intervention process for climate change evaluation, 
communication and feedback in project planning and design, known as ARCCE, is proposed. 

Developing and adopting a set of engineering options is an important step for the design team to understand the 
issues and develop its own inception of the project, in order to reinforce resilience in engineering design and adopt 
proven adaptation options for infrastructure and substructure. 

A cost-effective way of enhancing ecological resilience capacity is to factor low carbon green facilities/technologies 
into the project. Sponge facilities, green landscape cover, wetland restoration, open texture structural pavements, and 
monitoring and protection of forest health, are simple ways of integrating green absorptive surface into a city.

Low carbon technology offers a climate-friendly approach for engineering planning. A major feature of the project 
is the emphasis on carbon bio-sequestration, in which biological processes such as eco-farming, forestry or soil 
conservation are used as a carbon sink.

Providing justification for resources and funding is important. For this project, financial analysis of the cost of 
climate change actions was conducted. As a follow-up, cost-benefit and financial analyses can be applied for option 
selection analysis.

Takeaways from CDIA’s Intervention in the 
Xin’an River Project in Huangshan

Intervention Area Takeaway

First Flush 
Stormwater 
Pollution 
Management

This study highlights the impact of first flush stormwater pollution, particularly in small and medium-sized cities in 
China. It emphasizes the need for treatment of stormwater pollution in separate sewer systems, which are gradually 
replacing combined sewer systems in Huangshan and most other cities across China.

The adapted detention pond is designed to suit the needs of small to medium-sized cities, providing a practical, 
cost-effective solution for stormwater pollution management, which can be adopted by other cities, in China and 
elsewhere in the Asia-Pacific Region, which experience significant first flush effects. It is ideal for urban areas, where 
implementation of source control measures is constrained by limited space, the high cost of retrofitting, difficulties in 
coordinating among different departments, and a lack of maintenance capacity.

The adapted detention pond design, incorporating a green wetland area, combines the need for stormwater control 
with the desire of urban communities for green space. It can be further integrated with community development by 
developing water-themed riverfront parks, to provide both an attractive environment for leisure, and environmental 
education for urban citizens.

The study proposes the development of enhanced regulations, which would require operators to obtain a permit for 
stormwater discharge and develop their own comprehensive stormwater management programs.

Web-based EHS 
Management for 
Industrial Parks

The development of WeHS is a pioneering demonstration of how industrial parks and manufacturing enterprises 
can cooperate to jointly improve EHS compliance and emergency response by means of advanced information 
technology and“big data”sharing, with applications for users in enterprises and the staff of industrial parks.

WeHS will provide real-time linkage to meet the demands of provincial and city government departments on the one 
hand, and the management needs of industrial parks and their manufacturing enterprises on the other.

The proposed EHS system will influence the behaviors of enterprises with regards to the prevention of environmental 
or safety incidents, and will contribute greatly to the improvement of EHS management in industrial parks.

Sharing the information communication technology (ICT) solution across the two industrial parks in Huangshan saves 
half the cost that would be incurred if such a system had to be built independently in each of the industrial parks.

Consolidation of the WeHS management applications into Huangshan's Smart City platform will allow seamless 
connections among different government administrations.

The web-based EHS management system adopted in Huangshan will help to establish a set of tailored management 
approaches that will enable similar industrial parks elsewhere in China to improve their environmental, health and 
safety management.
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