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PREFACE 

Message from the Organising Committee 

The 3rd International Workshop on Eco-shoreline Designs for 
Sustainable Coastal Development 

 
3 January 2022 

 
held at City University of Hong Kong 

 
Following the great success of the first and second eco-shoreline workshops held 

in November 2016 and May 2018, respectively, in Hong Kong, China, we are thrilled to 
organise the Third International Workshop on Eco-shoreline Designs for Sustainable 
Coastal Development which is conducted in hybrid mode on 3 January 2022 at City 
University of Hong Kong (CityU), Hong Kong, China.  With the generous financial 
support from Environment and Conservation Fund (ECF) of the Hong Kong SAR 
Government and the Croucher Foundation, we are able to invite 12 speakers from a 
diverse background, ranging from civil engineering and architecture to marine ecology 
and ecological engineering.  These speakers come from Australia, Hong Kong-China, 
Israel, the United Kingdom, and the United States.       

This Third Eco-shoreline Workshop is jointly organised by the State Key 
Laboratory of Marine Pollution (SKLMP) and Department of Chemistry of CityU, and 
supported by the Environmental Division of the Hong Kong Institution of Engineers and 
the Civil Engineering and Development Department (CEDD) of the Hong Kong SAR 
Government.  This workshop also forms a part of the Second International Conference 
on Biodiversity, Ecology and Conservation of Marine Ecosystems (BECoME-2022).  

There are three core missions in this workshop.  First, the invited speakers will 
provide an update on the latest progress of the design and implementation of eco-
engineered shorelines or fixtures, and associated knowledge advancement in different 
parts of the world.  Second, the experts and local practitioners will jointly review the 
results of several trials of various eco-engineered fixtures in artificial shorelines of Hong 
Kong, particularly their effectiveness in enhancement of marine biodiversity and 
ecosystem functioning.  Finally, a discussion forum will be conducted to refine a practical 
guideline for the design, production, and installation of eco-engineered fixtures for both 
hard and soft engineering types.  Such a guideline will serve as a useful reference for 
future eco-shoreline projects worldwide.  

We are very thankful to ECF and the Croucher Foundation for provision of 
conference sponsorships that partially support the organisation of this workshop.  We 
would also like to specially thank Mr. Ricky Chun-Kit Lau (Permanent Secretary for 
Development (Works), Development Bureau of the Hong Kong SAR Government) and 
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Professor Chun-Sing Lee (Dean of College of Science, CityU) for officiating at the opening 
ceremony of the Third Eco-shoreline Workshop.  We are very grateful to all of the invited 
speakers for their informative and stimulating presentations, and sharing their 
experience and views on the practical guideline.  We would also like to sincerely thank 
the staff and students of the State Key Laboratory of Marine Pollution and Department 
of Chemistry, CityU, in particular, Ms. Grace Chau, Ms. May Ng, Ms. Sora Cheung, Dr. 
Juan Carlo Astudillo, Ms. Thea Bradford, and Mr. Chi-Chiu Lo for their dedicated efforts 
in organising this workshop.   

Here, we would like to especially dedicate this Third Eco-shoreline Workshop to 
Dr. Shimrit Perkol-FInkel, the former CEO and co-founder of ECOncrete (Figure 1).  In 
March 2021, Shimrit suddenly passed away due to a tragic road accident in Tel Aviv, 
Israel, leaving behind her three beloved daughters, husband, mother and three sisters.  
Shimrit was an inspiring and successful entrepreneur.  Once, she told the reporter of 
Forbes, “Our patented technology allows decision makers, engineers, contractors and landscape 
architects to build in harmony with nature,” and “The core innovation is a suite of science-based 
bio-enhancing concrete admixtures, complex surface textures, and 3D designs that act in synergy 
to increase the ecological value of breakwaters, seawalls, pier piles and alike, while improving their 
structural performance.”  Shimrit always had a clear vision of her innovation.  With her 
untiring efforts and great leaderships, now ECOcrete products have been widely adopted 
in coastal cities in many different countries.  Her achievements were well recognised 
globally; for instance, Shimrit was selected as a 2018 We Empower awardee for her 
achievements in advancing UN Sustainable Development Goals and awarded the 
prestigious EU Women Innovators award in 2019.   

 

  

Figure 1. Dr. Shimrit Perkol-FInkel, the former CEO and co-founder of ECOncrete, a brilliant marine 
biologist, and a visionary innovator.  On the LEFT, she was in front of the eco-engineered panel, a 
product of ECOncrete (source: ECOncrete®).  On the RIGHT, she took the picture at the dinner of 
the First International Workshop on Eco-shoreline Designs for Sustainable Coastal Development 
held at Jumbo Floating Restaurant in Aberdeen typhoon shelter in November 2016.      
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As a world-renowned leader in eco-engineering of seawalls, Shimrit was invited 
to serve as the keynote speaker at our First and Second Eco-shoreline Workshops.  We 
are forever grateful to Shimrit for her generosity in sharing her passion, knowledge, and 
experience in eco-engineering of seawalls and breakwaters with our engineers, ecologists, 
architects, and research students in Hong Kong and beyond.  In addition to her lovely 
smiles, Shimrit was always positive, energetic, and passionate about her innovations and 
marine biodiversity conservation.  She enjoyed diving very much; when we first met in 
Hong Kong in 2016, she immediately requested us to arrange a SCUBA diving trip for 
her.  Gladly, our colleague Dr. Leo Chan (Associate Director of SKLMP) was able to 
arrange a diving trip in Sai Kung for her and she enjoyed the dive very much.  In the 
Second Eco-shoreline Workshop, Shimrit was instrumental in co-authoring a joint 
synthesis review article with other workshop participants, as she could bring in special 
insights from the industrial point of view and identify major challenges of up-scaling the 
implementation of eco-engineering (Morris et al. 2019, Design options, implementation issues 
and evaluating success of ecologically-engineered shorelines. In: Oceanography and Marine 
Biology: An Annual Review 57: 169-228).  Also, we have been very lucky and fruitful to 
partner with Shimrit and Dr. Ido Sella (the current CEO and Co-founder of ECOncrete) 
in testing their eco-engineered fixtures in Hong Kong’s shorelines.  The results of the 
trials are positive as their fixtures can enhance marine biodiversity on our seawalls.  To 
carry on the entrepreneurial spirit of Shimrit, our mission and partnership will continue!  

Finally, I wish all of you a productive and enjoyable workshop.   

 

 

 
  
 
 

Professor Kenneth Leung 
Chairman, Organising Committee 
3rd Eco-shoreline Workshop, 2022 
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WORKSHOP SCHEDULE 

  3 Jan 2022            Venue: LT-18, 4/F, Yeung Kin Man Academic Building, CityU       

08:30 - 09:00 Registration  
 

09:00 – 09:25 Opening Ceremony of the Workshop 
 

 Master of Ceremonies: Ms Thea Bradford, PhD Candidate, State 
Key Laboratory of Marine Pollution (SKLMP), City University of 
Hong Kong (CityU), Hong Kong, China 
 

 Welcoming Remarks by Professor Chun-Sing Lee, Dean and Chair 
Professor, College of Science, CityU, Hong Kong, China 
 

 Opening Remarks by Mr Ricky Chun-Kit Lau, JP,  
Permanent Secretary for Development (Works), Development 
Bureau, the Government of the Hong Kong SAR, Hong Kong, China 
 

 Workshop Introduction by Professor Kenneth Mei-Yee Leung, JP, 
Director of SKLMP, and Acting Head and Chair Professor of 
Chemistry Department, CityU, Hong Kong, China 
 

 Group Photo-Taking 
 

 

Morning Session, Chairperson: Dr Juan Carlos Astudillo 

SKLMP, CityU, Hong Kong, China 
 

09:25 – 10:05 Invited Lecture 1 by Mr Jason Toft, Principal Investigator, School 
of Aquatic and Fishery Sciences, University of Washington, Seattle, 
USA 
Lecture title: Restoring “living” to armoured shorelines in Puget Sound, 
WA, USA [online] 
 

10:05 – 10:35 Invited Lecture 2 by Dr Jon Miller, Research Associate Professor, 
School of Engineering and Science, Stevens Institute of Technology, 
USA 
Lecture title: An engineering perspective on the design of living/eco 
shorelines in a changing climate [online] 
 

10:35 – 11:00 Coffee Break 
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11:00 – 11:30 Invited Lecture 3 by Dr Katherine Dafforn, Senior Lecturer, 
Department of Earth and Environmental Sciences, Macquarie 
University, Sydney, Australia 
Lecture title: Ecological responses to eco-engineering from micro- to 
macroscales and consequences for ecosystem function [online] 
 

11:30 – 12:00 Invited Lecture 4 by Dr Rebecca Morris, Lecturer, School of 
Biosciences, University of Melbourne, Australia 
Lecture title: Nature-based methods for reducing risk from coastal hazards 
[online] 
 

12:00 – 12:30 Invited Lecture 5 by Mr Christian J. Lange, Associate Professor 
(Teaching), Department of Architecture, The University of Hong 
Kong, Hong Kong, China 
Lecture title: 3D printed interventions for natural habitats 
 

12:30 – 14:00 Lunch Break 
 

 

Afternoon Session, Chairperson: Professor Kenneth M. Y. Leung 

SKLMP, CityU, Hong Kong, China 

 

14:00 – 14:30 Invited Lecture 6 by Dr Ido Sella, Chief Executive Officer and 
CoFounder, ECOncrete® Tech LTD., Israel 
Lecture title: “Responsibuilding”: a new area in coastal construction 
[online] 
 

14:30 – 15:00 Invited Lecture 7 by Professor Stephen J. Hawkins, Professor of 
Natural Sciences, Ocean and Earth Science, National Oceanography 
Centre Southampton, University of Southampton, UK; Marine 
Biological Association of the United Kingdom, Plymouth, UK 
Lecture title: Bottom-up mixing and top-down biofiltration for urban 
ecosystem restoration: pioneering work in the Liverpool Docks [online] 
 

15:00 – 15:30 Invited Lecture 8 by Dr Louise Firth, Associate Professor, School of 
Biological and Marine Sciences, University of Plymouth, UK 
Lecture title: Greening the grey: a precautionary approach to ecosystem 
service enhancement in the marine built environment [online] 
 

15:30 – 16:00 Invited Lecture 9 by Ms Vriko Yu, PhD Candidate, School of 
Biological Sciences, The University of Hong Kong, Hong Kong, 
China 
Lecture title: Enhancing coral restoration success with 3D-printed 
terracotta reef tiles 
 

1600-1625 Coffee Break 
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16:25 – 16:55 Invited Lecture 10 by Dr Juan Carlos Astudillo, Research 
Associate, SKLMP, CityU, Hong Kong, China 
Lecture title: Eco-engineering can enhance marine biodiversity on vertical 
seawalls in Hong Kong 
 

16:55 – 17:25 Invited Lecture 11 by Mr Chi-Chiu Lo, PhD Candidate, School of 
Biological Sciences, The University of Hong Kong, Hong Kong, 
China 
Lecture title: Eco-engineering can enhance marine biodiversity on riprap 
sloping seawalls in Hong Kong 
 

17:25 – 17:55 Invited Lecture 12 by Dr David Gallacher, Executive Director, 
AECOM Asia Company Ltd., representing the Civil Engineering 
and Development Department, the Government of the HKSAR, 
Hong Kong, China 
Lecture title: Tung Chung New Town Extension (East) eco-shoreline: site 
trial observations and findings [Online] 
 

17:55 – 18:25 Roundtable Discussion on Design Criteria for Eco-engineered 
Fixtures [Hybrid Mode] 
 
Moderator: Professor Kenneth Mei-Yee Leung 
 

1825-1840 Closing Ceremony 
 
Closing Remarks by Mr Alan Kai-Yan Tang, Chief Engineer, Port 
Works Division, Civil Engineering and Development Department, 
the Government of the Hong Kong SAR, Hong Kong, China 
 
Acknowledgements by Professor Kenneth Mei-Yee Leung 
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Restoring “Living” to Armoured Shorelines in Puget Sound, WA, USA 
 

Jason Toft1, Simone Des Roches1, Kerry Accola1, Jeffery Cordell1  
 

1 School of Aquatic and Fishery Sciences, University of Washington, Seattle, WA, USA 
 

Presenting author’s email: tofty@uw.edu 
 

Nearly one-third of Puget Sound’s shorelines are armoured (e.g., seawall, bulkhead, 
riprap). Armouring has documented negative impacts on the flora and fauna that 
otherwise benefit from healthy intertidal beaches. Although shoreline armour may be 
necessary in some cases to protect people and property, there are “living shoreline” 
alternatives that can restore natural features of beach slope and stability, including 
applications of eco-engineering. These options can be applied to situations where 
complete restoration is either impractical or not feasible given human constraints. Our 
group of collaborators has been studying the effectiveness of living shorelines for a 
number of years at a broad spatial scale, focusing on: (1) living shoreline beaches with 
armour removed, and (2) applications of eco-engineering along the Seattle seawall 
waterfront. Monitoring of eco-engineering from 2018-2021 along the Seattle waterfront 
has shown that the combination of increased light through glass panels and grating in 
overhead structures, increased texture on the seawall face, and a shallower seafloor by 
creating benches at the seawall base increases habitat function for juvenile salmon. 
Monitoring of armour removal has shown that some beach metrics restore quickly (e.g., 
wrack accumulation), while others take longer (e.g., log accumulation). Development of 
standardized monitoring protocols and a centralized database 
(http://shoremonitoring.org) has helped enable our collaborators to collect and upload 
data (e.g., community science groups, agencies, and academics), combining datasets and 
ensuring data longevity and compatibility across groups. By monitoring restoration 
actions and measuring effectiveness, we can provide data that inform adaptive 
management and guides future efforts. 
 

 

 

 

 

 

 

 

 

http://shoremonitoring.org/
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An Engineering Perspective on the Design of Living/ Eco Shorelines in a 
Changing Climate 

 
Jon K. Miller1, Amy Bredes1, Laura Kerr1 

 
1 Stevens Institute of Technology, Castle Point on Hudson, Hoboken, NJ, USA 

 
Presenting author’s email: jmiller@stevens.edu 

 
Over the past decade, remarkable strides have been made in promoting the use of 

living/eco shorelines as a valuable tool for enhancing coastal community resilience and 

restoring and improving the ecological function of vital habitats. In support of these 

efforts, numerous guidance documents have been drafted, with a focus that ranges from 

local to international and from rural to urban.  This presentation will review some of these 

recently released documents, including the US Army Corps of Engineers, led 

International Guidelines on Natural and Nature-Based Features for Flood Risk 

Management.  Specific emphasis will be placed on the extent to which these documents 

address the potential impacts of climate change, in particular sea-level rise.  Some recent 

field data collected at Gandys Beach, NJ, during high water level conditions will be 

presented.  This field data points to a troubling trend whereby a specific living/eco 

shoreline restoration technique may be enhancing rather than decreasing wave energy 

along an eroding shoreline. In the context of rising sea levels, these findings have 

significant design implications. The presentation will conclude with perspectives on the 

viability of living eco/shorelines in a changing climate and how current design 

approaches may need to change to accommodate an uncertain future.   
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Ecological Responses to Eco-Engineering from Micro- to Macro-Scales 
and Consequences for Ecosystem Function 

 
Katherine Dafforn1,2, Laura Airoldi3; Stephanie Bagala1; Melanie Bishop1; Ana Bugnot2, 4; 

Kate Dodds1; Tegan Furchert1; Tim Glasby5; Alex Goad6; Emma Johnston2,7; Aria Lee2; 
Mariana Mayer-Pinto2,7; Jaimie Potts8; Peter Scanes8; Peter Steinberg2,7; Elisabeth Strain9; 

Shinjiro Ushiama7; Maria Vozzo2 

 
1 Macquarie University, Australia 

2 Sydney Institute of Marine Sciences, Australia 
3 Università di Bologna & Padova, Italy 

4 University of Sydney, Australia 
5 NSW Department of Primary Industries, Australia 

6 Reef Design Lab, Australia 
7 University of New South Wales, Australia 

8 NSW Department of Planning, Industry and Environment, Australia 
9 University of Tasmania, Australia 

 
Presenting author’s email: katherine.dafforn@mq.edu.au 

 
Coastal areas are threatened by increasing urban development and the addition of built 

infrastructure to protect assets. Artificial structures, such as seawalls reduce the 

availability of natural habitat with potentially negative impacts on biodiversity and 

functioning. Recent efforts to mitigate these impacts have focused on adding complexity 

to these structures to provide more habitat. However, we still need to quantify the 

effectiveness of these designs at different biological levels, from macro- to micro-, and 

understand the consequences for ecosystem function. Here I will present results from 

eco-engineering manipulations at two scales: 1) small-scale comparisons of flat and 

complex tiles that were pre-colonised with two important native habitat-forming species 

(the coralline alga Corallina officinalis and oyster Saccostrea glomerata), and 2) larger-scale 

installations of habitat panels to create “Living Seawalls”. We surveyed biofilm and 

macrofouling communities with a particular focus on investigating differential responses 

of native and non-indigenous species to the treatments. Fish-habitat interactions and 

feeding rates were also quantified. Functional aspects, including filtration rates of oysters, 

nutrient cycling and primary productivity, were measured to assess whether eco-

engineering could enhance functioning on seawalls and contribute to important services, 

such as local water quality. The results from this study will inform targeted strategies for 

eco-engineering of urban structures in the future. 
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Nature-based Methods for Reducing Risk from Coastal Hazards 
 

Rebecca L. Morris1, Andrew W.M. Pomeroy1 and Stephen E. Swearer1 
 

1 National Centre for Coasts and Climate, School of Biosciences, The University of 
Melbourne, Melbourne, Australia 

 
Presenting author’s email: rebecca.morris@unimelb.edu.au 

 

Nature-based methods use the creation or restoration of coastal habitats for hazard risk 
reduction. This can be done through restoring the habitat alone (“soft” approach) or in 
combination with hard structures that support habitat establishment (“hybrid” 
approaches). Natural and nature-based ecosystems contribute to coastal hazard risk 
reduction through ecosystem processes such as increased bed friction, local shallowing 
of water, sediment deposition and building of vertical biomass. These processes cause 
responses such as a change inshore profile and elevation relative to sea level, and wave 
attenuation, which in turn mitigate coastal hazards. As a living, growing system, nature-
based methods are adaptive to a changing climate and can self-repair after storm events. 
This is in contrast to traditional “hard” structures, which become less effective 
throughout their design life, and need to be upgraded or replaced with climate change. 
Further, nature-based methods have the capacity to provide a number of co-benefits, such 
as supporting biodiversity, fisheries productivity, water filtration, and carbon storage. 
Despite the potential benefits of nature-based methods, significant barriers have been 
identified for their use, which includes timeframes and risk, funding, and precedent. 
Coastal managers need clearer guidelines for when a soft, hybrid or hard coastal defence 
approach is most appropriate. Here, we present research from Australia and the United 
States that aims to fill the data gaps that affect the ability to practically design and 
implement nature-based methods for coastal protection at scale. 
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3D Printed Interventions for Natural Habitats 
 

Christian J. Lange1 

 
1 The University of Hong Kong, Faculty of Architecture, Hong Kong 

 
Presenting author’s email: cjlange@hku.hk 

 
Many natural ecosystems around the world are by now endangered habitats. Whether 
those have been affected by global warming, pollution, or urbanisation, human actions 
threaten the livelihood of countless species in almost all ecosystems. Hong Kong is no 
exception. A city with vast land reclamation and enormous shipping activities endangers 
its natural habitats, whether on land or in the ocean. 
  
However, since the Kyoto Protocol and the Paris agreement, we have seen more efforts 
worldwide to protect, rebuild or repair natural environments. Scientists, makers, and 
researchers alike are working on new solutions to help bring back life into these territories. 
 
In most cases, technology is a driving force behind these efforts. One of these promising 
technologies, 3D printing, has come a long way. In recent years the manufacturing 
industry for the built environment has started to implement the technology.  
 
Nevertheless, working on human spaces is different from working on spaces for the 
natural habitat. Not all geometries nor all materials are suitable. The talk will discuss and 
present mainly two projects for the natural environment in Hong Kong that were 
designed and manufactured via a robotic 3D printing methodology in the Robotic 
Fabrication Lab of the Faculty of Architecture at HKU.  
 
Both projects, the “Reformative Coral Habitat” project, and the “Lantau Eco-shoreline” 
project, have used 3D printing as a means to create structures that will enhance the 
natural environment. The talk will give an insight into the driving forces behind the 
design and the challenges and limitations of the manufacturing process. 
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“Responsibuliding”: A New Area in Coastal Construction 
 

Ido Sella1 
 

1 CEO and Cofounder of ECOncrete Tech, Tel Aviv, Israel  
 

Presenting author’s email: ido@econcretetech.com 
 
Between climate change processes and growing coastal populations, demand for 
sustainable coastal development is increasing. To date, coastal infrastructures have been 
built with little consideration for marine life, resulting in poor ecological performance. 
Unfortunately, coastal and marine infrastructure (CMI) like breakwaters, seawalls, and 
piers replace highly diverse and productive coastal habitats with barren, unproductive 
urban seascapes. Not only do these hard defences have significantly lower environmental 
value compared to natural habitats, but they are also less resilient and adaptive compared 
to natural barriers like coral or oyster reefs, which organically grow with time.  
 
Eco-engineering solutions aim to bridge sustainability and development by enhancing 
the biological performance and ecological value of hard engineered solutions, without 
compromising their functional and operational capabilities. Here we present a 
progressive approach, in which eco-engineering aims not only to enhance biological 
performance for the sake of the environment but to harness natural processes by 
enhancing the growth of flora and fauna, especially of calcifying organisms, for increased 
structural strength, durability, and resilience. Using case studies of ECOncrete’s bio-
enhancing concrete technologies, the talk will provide quantitative data and comparison 
to standard concrete structures and will highlight the ability of bio-enhanced structures 
to increase biodiversity, resilience and adaptivity of coastal and marine infrastructure.  
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Bottom-up Mixing and Top-down Biofiltration for Urban Ecosystem 
Restoration: Pioneering Work in the Liverpool Docks  

 
Stephen Hawkins1,2,3,4,5, Stephen Wilkinson3, Janette Allen3, Nicola Fielding3, Katrin 

Bohn1, Wahaj Mahmood-Brown5, Anastasia Forbes5, Louise Firth5   

 
1 School of Ocean and Earth Sciences, University of Southampton, UK; 

 2 Department of Zoology, University of Manchester, UK;   
3 Department of Environmental and Evolutionary Biology, University of Liverpool, UK; 

4 Marine Biological Association of the UK, Plymouth, UK;  
5 School of Biological and Marine Sciences, University of Plymouth, UK 

 
Presenting author’s email: S.J.Hawkins@soton.ac.uk 

 

Waterfronts of major coastal cities were created by building quay-walls, jetties and 
macro-tidal estuaries enclosed dock basins. Such highly-linearized coastlines are far 
removed from the original topographically complex habitat-mosaic of creeks, mudflats, 
saltmarshes and lower-latitudes mangroves. In many places, inner port areas have 
become redundant with the onset of containerisation and larger vessels. Pioneering work 
in Liverpool from the late 1970s investigated re-purposing its extensive redundant 
docklands for other uses. Sandon Dock was an experimental fish-farm in which mussels 
were cultured. Artificial de-stratification to oxygenate the water column coupled with 
their biofiltration activity resulted in a diverse and productive clear-water ecosystem. 
Lessons learnt were applied to water quality management of the iconic formerly 
UNESCO-recognised South Docks. An airlift water-mixer prevented the development of 
anoxic bottom water, thereby allowing marine life to live on the dock walls. A massive 
natural settlement of mussels occurred which then provided biofiltration of the dock 
basin (its volume passing through a mussel every 2 days) leading to clear water and 
diverse assemblages. The early phases of biotic colonisation of the docks are described 
(1988-1996) and compared with 16 years later. A stable ecosystem persisted in the dock 
for >30 years. These restoration efforts created considerable marine biodiversity in an 
urban setting, as well as generating essential ecosystem services. These healthy but novel 
ecosystems have been central to the success of re-purposing the middle of Liverpool as 
the focus for residential, cultural, amenity and recreational use by the local population 
and many tourists. 
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Greening the Grey: a Precautionary Approach to Ecosystem Service 
Enhancement in the Marine Built Environment 

 
Louise Firth1 

 
1 School of Biological and Marine Sciences, Faculty of Science and Engineering, 

University of Plymouth, Plymouth, England 
 

Presenting author’s email: louise.firth@plymouth.ac.uk 
 

 
Climate change and coastal urbanisation is driving the replacement of natural habitats 
with artificial structures and extensive reclaimed land globally. In the marine 
environment, these novel habitats are often poor surrogates for natural habitats, and a 
diversity of approaches have been trialled to promote multi-functionality through 
biodiversity and ecosystem services enhancement. The application of greening of grey 
infrastructure (GGI) to the design of artificial shorelines demonstrates how 
multifunctional structures can provide biodiversity benefits whilst simultaneously 
serving its primary engineering function. This approach requires an understanding of the 
types of assemblages and their functional roles that are desirable and feasible in these 
novel ecosystems. I summarise research carried out by myself and the wider team on GGI, 
and I outline guidelines and recommendations to provide multiple ecosystem services 
while maintaining engineering efficacy. Care is required, however, in the wholesale 
implementation of these recommendations without full consideration of the motives for 
using GGI, the desired effects and overall management goals.  
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Enhancing Coral Restoration Success with 3D-printed Terracotta Reef 
Tiles 

 
Vriko Yu 1, Z. Y. Wan 1, Co D. Co2, L. Ratoi2, C. P. L. Lau3, C. J. Lange2, A. L. K. Chan3, 

C. J. Webster2 and D. M. Baker1 
 

1 School of Biological Sciences, The University of Hong Kong, Hong Kong, China 

2  Department of Architecture, The University of Hong Kong, Hong Kong, Chin a 
3 Agriculture, Fisheries and Conservation Department, The Government of Hong Kong 

SAR, Hong Kong, China 
 

Presenting author’s email: vrikoy@gmail.com 
 
Artificial reefs are man-made structures deployed on the seafloor to enhance biodiversity, 
ecosystem functioning, and ecosystem services. They are also commonly used as a tool 
for ecological restoration, which enhances topographic rugosity to rehabilitate 
damaged/degraded marine habitats. More recently, 3D printing technology has been 
employed to engineer structures customised for the environmental challenges of specific 
locations (e.g. sedimentation), thus enhancing restoration success. Here we present the 
algorithm-based design of a 3D printed ‘reef tile’ using a robotic arm, featuring 1) 
sedimentation prevention, 2) pockets for securing coral fragment attachments, 3) 
environmentally friendly material (terracotta), 4) easy underwater assembly, 5) cost and 
time effective printing, and 6) parameterised and customisable structural and textural 
complexity. The reef tiles have been deployed at Hoi Ha Wan Marine Park, Hong Kong, 
for one year to test the coral performance on mono-, mix- and polyculture as well as the 
effects on biodiversity enhancement quantified by eDNA-based ecological assessment. 
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Eco-engineering can Enhance Marine Biodiversity on Vertical Seawalls 
in Hong Kong 

 
Juan Carlos Astudillo1, Chi C. Lo2, Thea E. Bradford1, Carmen K. M. Wong1, Rainbow 

W.S. Leung1, Chi S. Poon3, Janet K. Y. Chan2, Kenneth M. Y. Leung1 

 
1 State Key Laboratory of Marine Pollution and Department of Chemistry, City 

University of Hong Kong, Tat Chee Avenue, Kowloon, Hong Kong, China 
2 The Swire Institute of Marine Science and School of Biological Sciences, the University 

of Hong Kong, Pokfulam, Hong Kong, China 
3 Department of Civil and Environmental Engineering, Hong Kong Polytechnic 

University, Hung Hom, Kowloon, Hong Kong, China 
 

Presenting author’s email: jc.astudillo@cityu.edu.hk 
 
In Hong Kong, artificial vertical seawalls made of concrete and granite blocks have 
limited habitat complexity, resulting in a lack of suitable microhabitats such as shades, 
pools, crevices and holes for intertidal marine organisms to inhabit. To enhance the 
marine biodiversity and ecosystem functioning of these vertical seawalls, various 
ecological engineering technologies were tested in Hong Kong.  Eco-engineered panels 
and tiles that incorporate microhabitat designs and eco-friendly materials were 
retrofitted onto three vertical seawalls for up to two years. The results of the study 
indicated that eco-engineered panels and tiles providing various microhabitats could 
enhance intertidal biodiversity. The design and availability of microhabitats become 
important for reducing the intense heat and desiccation stresses that intertidal species 
experience during the summer months. Based on our results, concrete mixtures that 
utilise locally available waste materials (i.e., incineration ashes and dredged marine 
sediments) can be suitable for fabricating eco-engineered panels and tiles.  However, we 
found that lowering pH on the concrete may not be necessary for enhancing marine 
biodiversity on vertical seawalls in Hong Kong.  The findings of this study pave the way 
for the future design, fabrication, and implementation of eco-engineered shorelines in 
Hong Kong, the Greater Bay Area of China and elsewhere in tropical and sub-tropical 
regions.  
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Eco-engineering can Enhance Marine Biodiversity on Riprap Sloping 
Seawalls in Hong Kong 

 
Chi-Chiu Lo1,2, Juan Carlo Astudillo2, Thea E. Bradford2, Carmen Wong2, Rainbow 

Leung2, Janet K. Y. Chan1, Kenneth M. Y. Leung2 
 

1 School of Biological Sciences, The University of Hong Kong, Pokfulam, Hong Kong, 
China 

2 State Key Laboratory of Marine Pollution and Department of Chemistry, City 
University of Hong Kong, Tat Chee Avenue, Kowloon, Hong Kong, China 

 
Presenting author’s email: chi.lo1@uqconnect.edu.au 

 
Riprap sloping seawalls, made of granite boulders, are commonly built in Hong Kong’s 
urbanised coasts to protect shorelines from wave action, flooding and land erosion.  
Contrary to natural rocky shores, riprap seawalls have boulders with a homogenous 
structure that lacks various microhabitats such as rock pools, crevices and holes.  
Therefore, marine organisms that inhabit the boulders in riprap seawalls have to 
withstand desiccation and thermal stresses during low tide on hot days.  The physically 
harsh environment can be detrimental to the community as well as ecosystem functioning.  
In order to enhance marine biodiversity and ecosystem functioning and services on 
riprap seawalls, this study retrofitted eco-engineered armouring units, tidal pools, and 
oyster baskets (filled with live oysters and dead oyster shells) in Hong Kong.  The 
efficiency of these fixtures at enhancing biodiversity was evaluated against the 
corresponding controls, i.e., cleaned granite boulders.  Furthermore, we also conducted 
laboratory experiments to investigate the biofiltration function of epifauna communities 
developed on live oysters and dead oyster shells from the oyster baskets.  Two years after 
installation, there was significantly higher species richness on all eco-engineered fixtures 
than the corresponding controls.  The performance of the oyster baskets was the best 
among the three types of eco-engineered fixtures.  As demonstrated in laboratory 
experiments, the epifauna communities on both the live oysters and dead oyster shells 
could effectively remove microalgae from seawater.  The results of this study support the 
adoption of eco-engineered fixtures to promote marine biodiversity on riprap seawalls 
and provide insights for designing and implementing eco-engineered shorelines in Hong 
Kong and beyond. 
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Tung Chung New Town Extension (East) Eco-shoreline: Site Trial 
Observations and Findings  

 
David Gallacher1, Chris Ho1, Yui Man Bertha Yau1  

 
1 AECOM Asia Company Ltd. 12F, Tower 2, Grand Central Plaza, 138 Shatin Rural 

Committee Road, Shatin, N.T., Hong Kong 
 

Presenting author’s email: david.gallacher@aecom.com 
 

The Tung Chung New Town Extension (East) (TCNTE) is currently under construction 
close to the Hong Kong International Airport. The project is being built on 130 ha of newly 
reclaimed land, and upon completion, it will provide housing and employment for more 
than 144,000 residents. A key component of the project is the development of innovative 
eco-shoreline treatments for the 4 km of seawalls required to protect the new reclamation. 
Typically, engineered seawalls are constructed with ‘rip-rap’ boulders or concrete 
tetrapods. While these are efficient in protecting against wave action and erosion, they 
are of little ecological or landscape interest. The objective of the eco-shoreline design was 
to enhance the ecological and landscape value of the engineered coastline while 
maintaining coastal protection functions. 
 
In the end of 2019, a 100 m eco-shoreline site trial was constructed close to the TCNTE 
Project. Various aspects of the resilience and performance of the eco-shoreline design are 
being monitored, including sediment retention, mangrove planting survivorship, water 
retention of intertidal pools and ecological community development. In this presentation, 
we review monitoring results from the site trial and the implications for the TCNTE eco-
shoreline design. 
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GENERAL INFORMATION 

 
Conference Catering Arrangements 

 
1. Conference Dinner (by invitation)  

3 Jan 2022 (Monday)  

Venue:     Jasmine (八月花) 

                 Shop 40, LG2/F, Festival Walk, 80 Tat Chee Avenue, Kowloon Tong  

Time:       19:00 – 21:00  

Conference staff will guide invited guests to the dinner venue. For more information, 
please refer to the announcement made during the conference. 
 

2. Lunch 

For In-person Attendees 
In-person participants can enjoy lunch using the lunch coupon included in the 
registration package.  For BECoME Conference, each participant will receive a total of 5 
lunch coupons each valued at HKD $40 that can only be used at:  
 

AC2 Canteen 
Location: 3/F, Li Dak Sum Yip Yio Chin Academic Building, CityU 
Opening Hours: 10:45 - 20:45 (Mon - Sat) 
Tel:  +852 2338-0883 

Map:  Please refer to the CityU Map at the back of this booklet cover 

Participants are also welcomed to visit other catering outlets in CityU for lunch at their 
own expenses as the conference lunch coupon is only accepted in the AC2 Canteen. All 
catering outlets in CityU can be viewed via the link below: 
https://www.cityu.edu.hk/directories/catering.  
 

For Guests and Invited Speakers  
Complimentary luncheon (by invitation) will be provided to guests and invited speakers 
during conference days at:  
 

City Chinese Restaurant 
Location: 8/F, Bank of China (Hong Kong) Complex, CityU 
Opening Hours: 11:00 - 22:30 (Mon - Sat) 
Tel:  +852 3442-8163 

Map:  Please refer to the CityU Map at the back of this booklet cover 
 

https://www.cityu.edu.hk/directories/catering
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3. Coffee Breaks 

Light refreshments and drinks will be provided during coffee breaks for all in-person 
participants at:  

 
The Coffee Cart 
Location: Purple Zone, 4/F, Yeung Kin Man Academic Building, CityU  

(Next to the Gym and Opposite the conference venue LT-18) 
Opening Hours: 08:00 - 20:00 (Mon - Fri) 
Tel:  +852 3442-4389 
Map: Please refer to the CityU Map at the back of this booklet cover. 

 
Conference/workshop attendees should ensure their conference/workshop name badge 
is visible such that our staff can distinguish them and offer assistance when needed.  

 

Internet Access On-site 

No registration is required to connect to the CityU Open Wi-Fi. The SSID of the campus 
Wi-Fi is “Wi-Fi.HK via CityU”.  Upon connection, a web browser will be opened and you 
will be prompted to the welcome page of the Wi-Fi.HK via CityU.  You will be required 
to read and accept the Conditions of Use and Disclaimers before Internet connection is 
granted.  The CityU Open Wi-Fi program provides free Wi-Fi service to members and 
visitors of the University so that users can surf the Internet freely for instructional, 
learning, research, or administrative purposes whenever they are on campus. 

For details, please visit: https://www.wi-fi.hk/en 

 

Banking Facilities on Campus 

1. Hang Seng Bank - City University Branch 

Location:   Level 3 Yeung Kin Man Academic Building  
                    (Next to the Run Run Shaw Library) 
 

Opening hours: Monday to Friday   9:00 –16:30 

Phone:   2822 0228 

 

2. The Bank of China (only ATM on campus) 

Location:   Level 3 Yeung Kin Man Academic Building  
(Next to the CityU Bookshop) 

  

https://www.wi-fi.hk/en
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Business Facilities 

Facilities such as fax, photocopying, etc., will be available at nominal charges. Please 
contact the Conference Secretariat at the reception desk. 

 

University Bookstore and Souvenir shop 

1. CityU Bookshop 

Location:   Level 3 Yeung Kin Man Academic Building 

Opening hours: Monday to Friday   10:00 - 18:00 

Phone:  3442 2290 

 

2. Visitor Centre 

Location:   Level 3 Lau Ming Wai Academic Building 

Opening hours: Monday to Friday   10:00 - 18:00 

Phone:  3442 6296 

 

Security Control Centre 

In case of lost and found, please contact the conference secretariat or visit the security 
office at Room R4051, 4/F., Bank of China (Hong Kong) Complex. All loss reports must 
be made in person at the security office.  
 

Health Services 

Young Chung Yee Health Centre 

Location:   Level 4 Amenities Building 

Opening hours: Monday to Friday   09:00 - 13:00 

13:30 - 18:00 

Phone:  3442 6066 

 

For urgent medical attention, please go straight to the Accident & Emergency Department 
of any major hospitals of Hong Kong. All regional hospitals offer 24-hour emergency 
service for acute illnesses or injuries.  



General Information 

21 
 

Nearest hospital with an A&E Department: 111 Wing Hong Street, Sham Shui Po, 
Kowloon (Caritas Medical Centre) 

Phone: 3408 7911 

 

Program Changes 

Any necessary changes on the program will be notified on the conference noticeboard 
near the reception desk. The confirmed program for each session will also be posted on 
the door of presentation venues. 

 

Special arrangements during typhoon, rainstorms, or other adverse 
weather conditions 

If a No. 8 or 10 typhoon signals, or a Black rainstorm signal warning remains hoisted at 

or after 7:00 AM on a day during the conference period, all presentations scheduled for 
the morning sessions will be conducted online via Zoom according to the schedule. 

Presentations in the afternoon sessions will resume after 1:30 PM if the signal is lowered 
(i.e., Typhoon signal no. 1 or 3; Amber or Red rainstorm signal); while all presentations 
scheduled for the afternoon sessions will be conducted online via Zoom according to the 
schedule if No. 8 or 10 typhoon signals, or a Black rainstorm signal remains hoisted at or 

after 12:00PM. 

In the event of adverse weather conditions, participants are advised to check out the latest 
arrangement on the conference webpage, https://www.become2022.com/. A notice 
board at the reception desk will also provide all details of any re-scheduled events. Please 
note that no other notification will be issued. 

 

Conference Secretariat 

State Key Laboratory of Marine Pollution 

Address: P5840, Yeung Kin Man Academic Building, CityU, 83 Tat Chee Avenue, 
Kowloon 

Telephone: 3442 6504 

Email: sklmpbecome2022@cityu.edu.hk or sklmp.info@cityu.edu.hk 

https://www.become2022.com/
mailto:sklmpbecome2022@cityu.edu.hk
mailto:sklmp.info@cityu.edu.hk



