Research and Development Projects

ECF Project: ECF 2024-224

Project Title: Environment and Conservation Fund Constructing the First DNA Barcode
Reference Library of Hong Kong Moths

Principal Dr Ashton Louise Amy, School of Biological Sciences, The University of

Investigator: Hong Kong

Total Approved |$1,318,639

Grant:

Duration: 3/11/2025 to 2/11/2028

Project To be commenced

Status/Remarks:

Project Scope: Moths provide crucial ecosystem services and can be used as rapid

bioindicators of forest health. Monitoring bioindicators is essential for
assessing ecological health. However, due to their abundance and biodiversity,
identifying and monitoring moths requires significant human resources and
specialised knowledge. Metabarcoding may provide an exciting solution but
requires establishing baseline data in the form of genetic barcode libraries. To
date, no barcode library has been established for Hong Kong’s moths,
presenting a major resource gap for future environmental conservation in the
SAR.

This project will establish the first genetic barcode library of Hong Kong’s
moths, providing essential baseline data for future biodiversity monitoring. It
will identify cryptic and unnamed species, directly addressing the priorities of
the Environmental Conservation Fund. Key outputs will include an open-
source barcode library of Hong Kong moths, new educational material in the
form of museum-quality images, and citizen science events to help the public
understand the importance of moths and other insects for ecosystem health and
human well-being. The results of the project will inform government policy
for continued restoration and conservation of Hong Kong’s natural habitats,
aid in monitoring biodiversity, and build resilience in the face of global change.

Summary of the
Findings/
Outcomes:

To be available upon completion of the project





Research and Development Projects



		ECF Project:

		ECF 2024-15



		Project Title:

		Environment and Conservation Fund Establishing a Long-Term Air Quality Health Index Through Localised Scientific Evidence in Hong Kong





		Principal Investigator:



		Dr Lao Xiangqian, Biomedical Sciences, City University of Hong Kong



		Total Approved Grant:



		$2,012,560



		Duration:

		1/9/2025 to 28/2/2028	Comment by PO(CR)26: tbc



		Project Status/Remarks:



		To be commenced



		Project Scope:

		The "Hong Kong Clean Air Plan 2035," announced by the Hong Kong Government in June 2021, emphasises the need for a precise Air Quality Health Index (AQHI) that considers the long-term health impacts of air pollution.  Currently, the existing AQHI addresses only short-term exposure, resulting in insufficient public awareness of the risks associated with prolonged exposure.  Moreover, various vulnerable populations face distinct health risks due to their unique susceptibilities and specific health challenges.  Hong Kong lacks localised evidence on the health impacts of long-term air pollution exposure, which is crucial for establishing an accurate and effective long-term AQHI tailored to the region.



The project team proposes a study with two primary objectives: (1) to generate comprehensive local evidence on the relationship between long-term exposure to air pollution and health by analysing data from over 250,000 participants sourced from the Hong Kong Hospital Authority and the Hong Kong MJ Cohort; (2) to construct a long-term AQHI relevant to Hong Kong based on these findings, including tailored formulations for different susceptible groups.  This project aims to enhance public understanding of the risks associated with chronic air pollution exposure and provide informed health protection measures for Hong Kong residents.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-17



		Project Title:

		Environment and Conservation Fund The Third International Conferences on Biodiversity, Ecology and Conservation of Marine Ecosystems (BECoME-2025)





		Principal Investigator:

		Prof Leung Mei Yee Kenneth, State Key Laboratory of Marine Pollution, City University of Hong Kong





		Total Approved Grant:



		$499,600



		Duration:

		1/4/2025 to 31/3/2026



		Project Status/Remarks:



		To be commenced



		Project Scope:

		The ECF has supported both the First and Second International Conferences on Biodiversity, Ecology, and Conservation of Marine Ecosystems (BECoME), held in 2015 and 2022, respectively.  BECoME-2022 took place in a hybrid format from 3 to 7 January 2022 at City University of Hong Kong (CityUHK), attracting over 340 participants from 33 countries and featuring 190 presentations.  This conference series has become a hallmark event under Hong Kong’s leadership in marine conservation.  The project team proposes to organise the Third BECoME at CityUHK from 18 to 22 August 2025, coinciding with the celebration of National Ecology Day on 15 August.  This event will significantly support Hong Kong’s Biodiversity Strategy and Action Plan, as well as the Blueprint for the Sustainable Development of Agriculture and Fisheries, with a focus on marine conservation and a sustainable blue economy.  BECoME-2025 will serve as an invaluable platform for government representatives and local researchers to share their findings, achievements, and effective strategies for marine conservation with both local and international stakeholders.  The conference is designed to:

(a) Facilitate knowledge transfer and idea exchange;

(b) Foster research collaborations;

(c) Identify knowledge gaps and prioritise research areas;

(d) Train young scientists and environmental practitioners;

(e) Solicit expert advice on issues related to regional and local marine biodiversity conservation and fisheries management.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-35



		Project Title:

		Environment and Conservation Fund Evaluating Trophodynamic Impacts of Halogenated Flame Retardants and their Metabolites as New Pollutants in Resident Cetaceans and their Preys





		Principal Investigator:

		Dr Ruan Yuefei, State Key Laboratory of Marine Pollution, City University of Hong Kong





		Total Approved Grant:



		$499,000



		Duration:

		1/5/2025 to 30/4/2027



		Project Status/Remarks:



		On-going



		Project Scope:

		This project aims to investigate the trophodynamic behaviour and ecological risk of halogenated flame retardants (HFRs) and their metabolites, as new pollutants, in resident cetaceans and their prey from Hong Kong waters.  HFRs are a group of chemicals extensively incorporated into plastics, textiles, and electrical appliances, which can be released and inevitably enter the environment.  Some legacy HFRs have been globally banned, resulting in the compensatory production and use of their alternatives as novel HFRs.  The major metabolites of several HFRs, such as methoxylated (MeO-) products, are also of interest due to their potential toxicity and ubiquity.



This project will study the bioaccumulation, trophic transfer, and biotransformation of twenty-six legacy and novel HFRs, as well as eight MeO-polybrominated diphenyl ethers, in Chinese white dolphins and finless porpoises and their main prey species.  An advanced suspect screening technique will be applied to identify new HFRs and their metabolites, and ecological risk assessments will be conducted for HFRs of high environmental concern.  The scientific findings will provide a key basis for understanding the potential mechanisms governing the environmental behaviour of these new pollutants in local ecosystems, contributing to the proposal of regulatory measures for pollution control to conserve cetacean habitats and fisheries in Hong Kong waters.



		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-42



		Project Title:

		Environment and Conservation Fund Camel-Fur-Inspired Graphite-Based Hygroscopic Membrane for Passive Building Cooling: A Route to Net Zero Emissions





		Principal Investigator:

		Prof Wang Steven, Department of Mechanical Engineering, City University of Hong Kong





		Total Approved Grant:



		$500,000



		Duration:

		1/7/2025 to 31/12/2026





		Project Status/Remarks:



		To be commenced



		Project Scope:

		Inspired by how camels regulate their daytime temperature through sweat evaporation and fur insulation, the project team has developed a novel passive space-cooling system by encapsulating a sorbent matrix in an innovative porous membrane.  This approach, which boasts record-high evaporative cooling power, offers a new pathway for efficient daytime cooling without the need for an additional water supply, contributing to the minimisation of global warming.  This high-efficiency passive sorbent cooling system facilitates passive daytime cooling without external water or energy supply, crucial for meeting the future increased demand for cooling while minimising energy consumption.



The project aims to develop an energy-efficient, nature-inspired evaporative space-cooling system that can provide passive daytime cooling without a dedicated water supply through three objectives: (1) to synthesise atmospheric water harvesting (AWH) materials and construct a sorbent cooler; (2) to evaluate and optimise the water adsorption and desorption dynamics of these materials; (3) to test the sorbent cooler in model rooms in residential and industrial settings.  Preliminary studies using small-scale models have shown cooling powers of 630 W/m², 470 W/m², and 272 W/m² for ambient temperatures of 40°C, 35°C, and 30°C, respectively.  The cooling power of the optimised sorbent cooling system is expected to exceed 1000 W/m².  This proposed study will describe for the first time, using systematic experiments and theoretical models, the fundamental mechanisms of water uptake in a sorbent cooler.  This high-efficiency passive sorbent cooling system paves the way for passive daytime cooling without external water or energy supply, which is crucial for meeting future increased demand for cooling while minimising energy consumption.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-47



		Project Title:

		Environment and Conservation Fund Unravelling the Fish Diversity Dynamics in Four Marine Parks Following Commercial Fishing Ban: A Comprehensive Spatiotemporal Study Using Environmental DNA Methods





		Principal Investigator:

		Dr Yan Meng, State Key Laboratory of Marine Pollution, City University of Hong Kong





		Total Approved Grant:



		$499,500



		Duration:

		1/3/2026 to 31/8/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		This research project focuses on evaluating fish diversity dynamics in four Hong Kong marine parks following the commercial fishing ban.  Utilising environmental DNA (eDNA) methods, the research team will conduct a comprehensive spatiotemporal analysis across Hoi Ha Wan Marine Park, Yan Chau Tong Marine Park, Tung Ping Chau Marine Park, and Sha Chau and Lung Kwu Chau Marine Park.  The project involves bi-monthly eDNA surveys covering different seasons at 40 locations per marine park over 12 months.  The fish mitochondrial gene 12S ribosomal RNA will be the genetic marker for monitoring fish diversity.



To visualise fish diversity patterns and eDNA signal distribution, the team will employ ArcGIS software to create detailed maps.  The study aims to evaluate the effectiveness of the commercial fishing ban over three years by comparing eDNA signals within marine parks to those in unprotected areas and using historical survey data.  This comprehensive study seeks to enhance understanding of fish diversity dynamics, assess current conservation strategies, and inform future initiatives in Hong Kong and beyond.  The findings will provide valuable insights for policymakers and researchers, significantly contributing to marine conservation and fisheries management.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-60



		Project Title:

		Environment and Conservation Fund Accelerating Food‐Waste Digestate Maturation through Microbiome Analysis and De-Novo Process Optimization





		Principal Investigator:



		Dr Pradhan Nirakar, Department of Biology, Hong Kong Baptist University



		Total Approved Grant:



		$446,000



		Duration:

		1/7/2025 to 30/6/2026





		Project Status/Remarks:



		To be commenced



		Project Scope:

		The proposed study will focus on shortening the maturation time of food-waste digestate (FWD) composting through a detailed analysis of the existing microbiome and key operational parameters.  The key objectives include: first, conducting laboratory testing to analyse the physicochemical properties and microbial dynamics of FWD, establishing baseline data and identifying critical factors that influence compost maturation; second, developing optimisation strategies to enhance microbial activity and expedite the composting process in laboratory-scale studies; and third, implementing a short-term pilot-scale trial at organic resources recovery centres (ORRCs) to validate these enhancements.



Expected deliverables will include a comparative analysis report detailing the physicochemical and microbial changes throughout the composting process, documented optimisation strategies aimed at reducing maturation time, and a validation report from the pilot trial that assesses the quality of the resulting compost.  By optimising the composting process, the study aims to produce higher-quality compost in shorter maturation times, directly benefiting compost quality and usability.  The findings will contribute to advancing composting practices and refining techniques specifically for FWD composting, ultimately supporting environmental sustainability goals in Hong Kong.



		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-61



		Project Title:

		Environment and Conservation Fund Restoration of Degraded Coral Communities by Outplanting: An Assessment of Attachment Method, Urchin Erosion, and Water Quality





		Principal Investigator:



		Prof Qiu Jianwen, Department of Biology, Hong Kong Baptist University



		Total Approved Grant:



		$1,188,000



		Duration:

		1/1/2026 to 31/12/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Outplanting is a common approach for restoring degraded coral communities, but no critical assessment of factors that may affect such restoration projects has been conducted in Hong Kong.  Here, the project team aims to fill this knowledge gap by evaluating attachment methods, the impact of urchin erosion, and water quality conditions that may affect the success of coral outplanting projects.   By comparing the performance of cementing, glueing using epoxy, or tying coral fragments to a substrate, this study seeks to promote a cement mix as a more cost-effective approach for ensuring successful coral attachment and growth.  Using the cement mix, this study will investigate the relative susceptibility of different coral species to sea urchin erosion and determine whether elevating coral fragments above the substrate can reduce bioerosion.  Furthermore, this study will outplant coral fragments along a pollution gradient to determine the level of water quality improvement required for successful coral outplant.  Overall, through comprehensively testing these factors in the field, this study aims to optimise coral restoration efforts and enhance the long-term sustainability of coral ecosystems.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-83



		Project Title:

		Environment and Conservation Fund An Overlooked Soft Spot: Uncovering the Illegal Trade of Live Softshell Turtles and Calipees





		Principal Investigator:



		Dr Fong Jonathan, Science Unit, Lingnan University



		Total Approved Grant:



		$476,500



		Duration:

		1/8/2025 to 31/7/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Asian turtles have been heavily exploited for food, traditional medicine, and the pet trade.  A popular delicacy, softshell turtle soup, is prepared using whole turtles or dried calipees.  Despite large-scale farming of softshell turtles, local populations are rare and consistently declining, raising concerns that wild individuals are still being hunted and sold in markets.



The trade of dried calipees has largely been overlooked.  Calipes for sale are often labelled as the endangered Wattle-necked Softshell Turtle; however, it is plausible that the trade involves other endangered South Asian species, as large quantities of confiscated calipees in Hong Kong are from South Asian consignments.



In this study, a market survey will be conducted to assess the scale of the softshell turtle trade in wet markets and the calipee trade in dried seafood markets.  To combat illegal turtle trade, the stable isotope profiles of live turtles from wet markets will be analysed to assess the effectiveness of this method in detecting illegal sales of wild-caught individuals of local species.  For dried calipees, DNA analysis will be performed to identify the species involved, and morphological analysis will evaluate the potential for species identification through visual examination.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-84



		Project Title:

		Environment and Conservation Fund Using Genome Skimming to Uncover the Hidden Genetic Diversity of Hong Kong's Rocky Shores





		Principal Investigator:



		Dr Ip Chi Ho, Science Unit, Lingnan University



		Total Approved Grant:



		$973,680



		Duration:

		1/1/2026 to 31/12/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Hong Kong’s rocky shores are biodiverse ecosystems, but they face threats from climate change, coastline development, and reclamation.  While global conservation communities emphasise the necessity of conserving and monitoring genetic diversity, local monitoring programs primarily focus on documenting species richness and abundance, overlooking the crucial role of genetic diversity in adaptive capacity and ecosystem resilience to environmental stressors.  In this project, the project team aims to generate genetic databases and evaluate the adaptive potential in rocky shore species and communities using a cost-effective genome skimming approach (i.e., low-coverage whole genome sequencing).   The project team will conduct genome skimming for 398 ethanol-preserved species from the previous ECF 2019-105 project and further supplement the understudied taxa, including bryozoans, molluscs, crustaceans, and polychaetes, from field sampling.  From this the project team will develop genetic resources for molecular species identification and genetic diversity assessment, and quantify the potential genetic variation of rocky shore species across space and time.  



Overall, the project team's study will provide a valuable genetic database to inform conservation and management strategies, better predicting the resilience of local coastal communities against future changing environments.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-86



		Project Title:

		Environment and Conservation Fund Integration of Environmental DNA Technique into Wildlife Monitoring and Management of Mai Po Nature Reserve





		Principal Investigator:



		Dr Lau Yin Kun Anthony, Science Unit, Lingnan University



		Total Approved Grant:



		$484,000



		Duration:

		1/9/2025 to 28/2/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Environmental DNA (eDNA) is a rapidly growing field of science focused on developing and applying eDNA across a wide range of research disciplines, including conservation biology, ecology, and biodiversity monitoring.  Incorporating eDNA data collection into the long-term monitoring programmes of Mai Po Nature Reserve (MPNR) will quickly reveal species underrepresented by traditional surveys and allow for more informed management actions.



In this project, the team will optimise newly developed passive eDNA capture methods for the diverse wetland habitats of MPNR.  They will systematically compare passive eDNA sampling, active eDNA filtration, and traditional observation methods across different habitat types to assess their relative effectiveness in biodiversity monitoring.  The study will employ a multi-locus universal primer set for vertebrate metabarcoding, allowing for simultaneous detection of fish, amphibians, reptiles, mammals, and birds.



By integrating these emerging techniques with established ecological monitoring practices, the project aims to develop a more comprehensive and cost-effective biodiversity monitoring protocol for MPNR.  This initiative will also contribute to the field of eDNA research by directly comparing sampling methods, validating multi-locus approaches in complex wetland ecosystems, and demonstrating the integration of molecular techniques into long-term conservation management strategies.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-91



		Project Title:

		Environment and Conservation Fund Sustainable Food Packaging Revolution: Bacterial Cellulose Production through Carbon Capture by Algae





		Principal Investigator:

		Prof Ngai To, Department of Chemistry, The Chinese University of Hong Kong





		Total Approved Grant:



		$1,505,760



		Duration:

		1/6/2025 to 31/5/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Petroleum-based plastic films have been widely used for food packaging, but their primary materials generate significant non-degradable waste and have caused considerable pollution to the ecosystem.  Recently, bacterial cellulose (BC) has emerged as a promising alternative due to its renewability, biodegradability, and non-toxicity.  However, BC production relies on aerobic fermentation, with the cost largely influenced by the carbon sources utilised.  Traditional carbon sources such as glucose and fructose are effective but costly, limiting their commercial viability.



This proposal seeks to leverage freshwater microalgae, specifically blue-green algae, which can produce substantial glucose by capturing carbon dioxide (CO₂) through photosynthesis, thus achieving negative carbon emissions.  The project will first assess the growth conditions that influence glucose content in microalgae during CO₂ capture.  Subsequently, the potential of microalgae-derived glucose will be evaluated as a cost-effective substitute for sugars in the fermentation medium for Kombucha Bacteria (KB) in BC production.



By successfully integrating algal biomass into BC production processes, this approach aims to establish a novel biorefinery concept that enables large-scale BC production at reduced costs for green food packaging, thereby promoting economic sustainability and environmental preservation.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-96



		Project Title:

		Environment and Conservation Fund Large Heat Storage Thermo-Responsive Smart Window





		Principal Investigator:

		Prof Long Yi, Department of Electronic Engineering, The Chinese University of Hong Kong





		Total Approved Grant:

		$500,000



		Duration:

		1/5/2025 to 30/4/2027



		Project Status/Remarks:



		On-going 



		Project Scope:

		Buildings consume about 90% of the generated electricity and are responsible for over 60% of carbon emissions in Hong Kong.  Windows, being the least energy-efficient component in buildings, account for 50% of a building’s heat loss.  To address the energy-saving demand for green buildings, this project aims to develop a temperature-responsive solar regulation hydrogel-based smart window with a large heat storage capacity to reduce air-conditioning energy consumption.



The Principal Investigator is a pioneer in recognising the importance of heat storage capability in smart windows.  The design of heat storage smart windows based on thermo-responsive liquid (Joule 2020, 4, 2458) has won the international Green Award (London 2022 TOP 3).  However, this conceptually advanced work suffers from high costs, which hinders its application in the market.



In this project, the team will further improve the energy efficiency of the smart window by enhancing its solar modulation ability and heat storage capability through the investigation of a new environment-friendly, low-cost composite hydrogel.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-117



		Project Title:

		Environment and Conservation Fund Sonic Metagrating Barrier for Broadband Sound Absorption and Wave Manipulation





		Principal Investigator:

		Dr Choy Yat Sze, Department of Mechanical Engineering, The Hong Kong Polytechnic University





		Total Approved Grant:



		$472,000



		Duration:

		1/1/2026 to 30/6/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Noise barriers are commonly employed to mitigate environmental noise in densely populated cities.  However, effectively reducing broadband noise using existing noise barriers poses a significant technical challenge.  Various designs incorporating different shape profiles at the top edge of these barriers have been explored to shield against noise, but their performance, particularly in the low-frequency range, remains inadequate.



This project aims to develop a sonic metagrating in a slim configuration mounted near the edge of the barrier to address these challenges.  The metagrating is designed to suppress broadband noise through partial sound absorption and wave manipulation, thereby enhancing the barrier's noise reduction capabilities.



The sonic metagrating comprises an array of wavy microperforated panels (WMPP) covered with irregularly shaped backing cavities, created by coiling channels of varying patterns and depths.  The coiled channel-backed cavities provide an extended path for the propagation of low-frequency sound waves, enhancing low-frequency noise reduction.  Additionally, inter-resonance interactions and acoustic coupling among adjacent units of WMPP facilitate broad-spectrum sound absorption.



Furthermore, the system can vertically manipulate reflected acoustic energy parallel to the barrier through vibroacoustic coupling between the proposed sonic metagrating and the external sound field.  Ultimately, this technology aims to significantly reduce broadband noise behind the barrier.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-124



		Project Title:

		Environment and Conservation Fund From Emissions to Resources: Electrochemical Conversion of Carbon Dioxide into Sustainable Methanol





		Principal Investigator:

		Prof Zhu Xunjin, Department of Applied Biology and Chemical Technology, The Hong Kong Polytechnic University





		Total Approved Grant:



		$499,225



		Duration:

		1/9/2025 to 31/8/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		The electrochemical reduction of CO2 (ECR) presents a powerful approach for addressing climate change by converting carbon emissions into valuable resources such as methanol, ethanol, and ethylene.  Previous research highlighted that molecular metal phthalocyanines (PMPc) electrocatalysts effectively convert CO2 into methanol—a crucial clean energy resource —under specific cation ion concentrations in acidic electrolytes.



Despite this progress, ECR still encounters challenges, including complex electrocatalyst fabrication, low conversion efficiency, limited product selectivity, and high energy demands.  This project aims to overcome these hurdles by developing scalable metal phthalocyanine (PMPc) electrocatalysts for efficient CO2 conversion to methanol.



The approach involves immobilising polymeric metal phthalocyanines on electrodes through in-situ electrochemical polymerisation, facilitating large-scale deposition with enhanced surface area and stability.  Various cation ion types and concentrations will be investigated to optimise CO2 conversion efficiency in gas diffusion layer (GDL) flow cells.



Finally, the project will assess the economic viability of ECR-produced methanol, which can serve as a cost-effective precursor for plastics and clean energy, thus contributing to a sustainable circular carbon economy and advancing global efforts towards carbon reduction.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-127



		Project Title:

		Environment and Conservation Fund Designing a Prototype for Simultaneous Solar Desalination and Hydrogen Production



		Principal Investigator:

		Prof Tsang Yuen Hong, Department of Applied Physics, The Hong Kong Polytechnic University



		Total Approved Grant:



		$500,000



		Duration:

		1/8/2025 to 31/7/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		The project aims to design a prototype of a cost-efficient decentralised solar water purification and hydrogen generation system for simultaneous seawater desalination and hydrogen production.  The proposed system utilises a highly efficient interfacial solar steam generation technique to produce fresh water and a photothermal photocatalytic system for hydrogen generation.  The solar evaporator, the main component of the system, can be prepared using biodegradable materials.  The designed prototype will be capable of producing fresh water and hydrogen from seawater and industrial wastewater without any pretreatment or co-catalyst.



The objectives will be achieved in four phases:

1.  Developing an efficient and self-regenerating solar evaporator (efficiency above 85%) using biodegradable materials.

2.  Incorporating photocatalytic material in the photothermal system to produce hydrogen.

3.  Designing a prototype to produce freshwater and hydrogen simultaneously and monitoring the performance of the system, as well as the quality and quantity of freshwater and hydrogen.

4.  Enhancing the water and hydrogen generation rate by introducing a solar-powered pump control system and implementing the system in Hong Kong and abroad (i.e., Bangladesh) to evaluate its feasibility for real-world applications.



While desalinating seawater, the expected average freshwater and hydrogen generation capability of the system can be above 0.5 litre m⁻²h⁻¹ and 400 µmol m⁻²h⁻¹ under 1 sun.  Implementing the system on a large scale will significantly reduce greenhouse gases while producing freshwater and energy for communities living in isolated islands of Hong Kong, China, and other areas facing water and energy scarcity.  Moreover, implementing the system in one of the Belt and Road countries (i.e., Bangladesh) will create a pathway to enhance the bilateral relationship between China and Belt and Road countries.  Two companies from Bangladesh have already expressed interest in the development of this project and will assist in further developing this prototype into products for commercialisation.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-141



		Project Title:

		Environment and Conservation Fund A Novel Acoustic Metagrating Barrier for Traffic Noise Reduction





		Principal Investigator:

		Dr Du Liangfen, Department of Building Environment and Energy Engineering, The Hong Kong Polytechnic University





		Total Approved Grant:



		$760,592



		Duration:

		1/9/2025 to 31/8/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		In this project, an innovative double-layered acoustic meta-grating barrier (AMGB) is proposed to advance urban traffic noise control.  Unlike conventional noise barriers, which primarily block noise transmission or dissipate acoustic energy through impedance mismatches between the barriers and the background media or thermoviscous loss, the AMGB introduces a novel approach to manipulating and mitigating traffic noise propagation.  The AMGB, featuring two layers of rigid panels with strategically designed perforated openings, effectively redirects and focuses sound energy away from noise-sensitive areas, thereby creating a designated quiet zone.  This design addresses the limitations of traditional noise barriers, particularly in isolating low-frequency noise across a broader frequency range, and provides an ultra-compact, lightweight, and effective solution for diverse urban environments.  Furthermore, the AMGB's unique mechanism eliminates the need for modified edges and enclosed configurations concerning traditional noise barriers, making it easier to fabricate, install, and maintain in practical applications.  Upon the successful completion of this project, the AMGB is expected to be positioned as a pioneering and competitive solution to the growing problem of noise pollution, which increasingly affects the quality of life in urban communities.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-146



		Project Title:

		Environment and Conservation Fund From Simulation to Reality: A Real-time Platform for Operational Carbon Monitoring in Modular Integrated Construction





		Principal Investigator:

		Dr Teng Yue, Department of Building and Real Estate, The Hong Kong Polytechnic University





		Total Approved Grant:



		$499,000



		Duration:

		1/1/2026 to 30/6/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Existing buildings in Hong Kong (HK) account for over 60% of the city’s carbon, far exceeding global averages, emphasizing their critical role in addressing carbon neutrality.  Modular integrated construction (MiC) has been promoted as an innovative approach and is expected to be used for delivering massive public housing in the next decade, making it imperative to assess their operational carbon.  However, current practices lack a real-time and trustworthy platform for monitoring operational carbon in MiC but rely on energy simulations during the building design stage, which is often inaccurate and passive.   



This project aims to establish a blockchain-enabled IoT-BIM platform (BIBP) to monitor and control operational carbon in existing MiC buildings, an extension of our previous research on quality inspection, process management, and embodied carbon monitoring of MiC during the construction stage.  Over 24 months, the project will develop operational carbon estimation models, build a platform integrating flexible IoT sensors for automated data collection, blockchain for trustworthy carbon monitoring, and BIM for carbon visualisation and user interaction.  The platform will be validated in a real-life MiC project.  



By advancing real-time operational carbon monitoring in MiC buildings, the project will position HK as a leader in carbon neutrality worldwide.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-149



		Project Title:

		Environment and Conservation Fund Unravelling the Complexities of Secondary Organic Aerosols Formation in Hong Kong's High-Vehicle Environment





		Principal Investigator:

		Dr Wang Meng, Faculty of Construction and Environment, The Hong Kong Polytechnic University





		Total Approved Grant:



		$487,800



		Duration:

		1/1/2026 to 31/12/2027





		Project Status/Remarks:



		To be commenced



		Project Scope:

		In Hong Kong's vibrant urban setting, the existence of around 550,000 petrol cars and 11,000 diesel cars presents a substantial hurdle.  These vehicles are significant emitters of anthropogenic volatile organic compounds (VOCs), which greatly influence air quality.  The emissions play a notable role in the formation of secondary organic aerosols (SOA), impacting both urban air quality and public health.



This project focuses on gasoline and diesel vehicle exhaust, which are major precursors of SOA in urban areas.  Advanced instruments will be employed to analyse the chemical composition of gas and particle oxidation products.  Outdoor chamber experiments will be performed at the roadside in Hong Kong to quantify the SOA formation potential of on-road traffic exhaust and study the matrix effects of urban air.  The project aims to enhance the parameterisation of SOA formation based on the detailed chemical characterisation of the oxidation products.



This study will expand the knowledge of SOA formation potential arising from the interaction between anthropogenic and biogenic precursors, generating essential data to restrict the sources and processes of SOA in high-vehicle environments.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-152



		Project Title:

		Environment and Conservation Fund Investigating Atmospheric Oxidation Capacity of Hong Kong: Measurement and Modelling of Hydroxyl Radicals, Hydroperoxyl Radicals, and Hydroxyl Radicals Reactivity



		Principal Investigator:

		Prof Wang Tao, Department of Civil and Environmental Engineering, The Hong Kong Polytechnic University





		Total Approved Grant:



		$1,469,500



		Duration:

		1/6/2025 to 31/5/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Hydroxyl radicals (OH) and hydroperoxyl radicals (HO2) are crucial atmospheric oxidants that drive the formation of photochemical ozone, fine particulates (PM2.5), and the removal of greenhouse gases such as methane.  Increasing evidence has indicated missing sinks or sources of these oxidants in certain locations, leading to uncertainties in air quality models.  A previous study by the project team at Cape D'Aguilar in Hong Kong showed that a state-of-the-art chemical box model overestimated OH concentrations, possibly due to unmeasured volatile organic compounds (VOCs).  However, the exact reason for this discrepancy remains unclear due to insufficient OH/ HO2 measurements.



This project aims to improve the understanding of HOx budgets and their roles in air pollution by developing a chemical ionisation mass spectrometry system (CIMS) for simultaneous measurements of OH, HO2, and OH reactivity.  The system will be deployed at the EPD’s Cape D'Aguilar Superstation across all four seasons.  The project team will analyze the discrepancies between observed and simulated HOx results and parameterise these discrepancies to enhance box and regional models for better air quality prediction.  The developed CIMS will serve as a prototype for determining atmospheric oxidative capacity in Hong Kong, contributing to the establishment of an oxidative capacity monitoring network in the Greater Bay Area.



		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-153



		Project Title:

		Environment and Conservation Fund Developing Modular Engineered Bamboo Hoarding Structures for Carbon-neutral Construction





		Principal Investigator:

		Dr Liu Siwei, Department of Civil and Environmental Engineering, The Hong Kong Polytechnic University





		Total Approved Grant:



		$1,239,200



		Duration:

		1/5/2025 to 30/4/2027



		Project Status/Remarks:



		On-going



		Project Scope:

		This project aims to develop modular hoarding structures using engineered bamboo, a sustainable alternative to steel hoardings that are mandatorily required at construction sites in Hong Kong.  Typically, steel hoardings, which serve as temporary barriers for safety and privacy, are labor-intensive, non-reusable, and contribute significantly to construction waste and carbon emissions.  With over 1,600 active construction sites annually, steel hoardings in Hong Kong generate about 100 million kg of CO2 per year, accounting for 7% of the city's construction-waste-related carbon emissions.



Engineered bamboo, made from natural bamboo fibres and known as "Green Steel," offers a tensile strength of up to 250 MPa, comparable to steel at 275–355 MPa.  As a "negative carbon" material, it sequesters around 150 kg of CO2 per ton, making it ideal for carbon-neutral construction.  While it has been piloted in some low-rise buildings and temporary structures in Mainland China, its use in Hong Kong, particularly for hoardings, remains underexplored.



This project adopts high-strength engineered bamboo made from Bambusa emeiensis to develop modular bamboo hoardings with demountable connections.  The project includes material testing, structural design, full-scale testing, and site trials to ensure applicability and compliance with Hong Kong’s construction practices and loading conditions, thereby significantly reducing the carbon footprint and construction waste.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-187



		Project Title:

		Environment and Conservation Fund Integrating Close-Proximity Sound Power Measurement and Numerical Propagator Technologies for Realistic Prediction and Assessment of Tyre/Road Noise Nuisance in Hong Kong Urban Environment





		Principal Investigator:

		Dr Leung Chi Kin Randolph, Department of Mechanical Engineering, The Hong Kong Polytechnic University





		Total Approved Grant:



		$1,060,140



		Duration:

		1/7/2025 to 31/12/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		According to Environmental Protection Department of Hong Kong Government (EPD), over one million people are irritated by road traffic noise, having a L10 (1-hour) beyond 70 dB(A).  Tyre/road noise is a significant component of road traffic noise.  Based on the unique CPX noise power measurement technology supported by ECF, this project aims to move further to integrate the tyre/road noise power level into a time-doman numerical noise propagator so as to new integrated technology for realistic prediction of traffic noise scenerio for sensible noise nuisance assessment adjcent to a new road before it is built.  The developed technology will provide credible results for analysis which offers insights into the relationship between moving vehicles and the perceived nuisance, based on credible physical measurements and prediction rather than solely on statistical inferences.  The use of the analysis results for deduction of more realistic correction factors for widely adopted simplified traffic prediction models (e.g.  CRTN) will be possible too.  It is anticipated that the developed technology integration will provide an unambiguous approach for characterizing tyre/road noise problems in Hong Kong which allows more appropriate and realistic assessment of noise nuisance of vehicle motion and road surface combinations in full urban environment settings.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-188



		Project Title:

		Environment and Conservation Fund Advanced Nanobubble Aeration Technology to Improve Sewage Treatment Efficiency and Reduce Energy Consumption





		Principal Investigator:

		Prof An Alicia, Department of Chemical and Biological Engineering, The Hong Kong University of Science and Technology





		Total Approved Grant:



		$356,200



		Duration:

		1/9/2025 to 31/8/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Sewage treatment works (STWs) are significant energy consumers and thus play a crucial role in achieving these goals.  This project explores the application of advanced nanobubble technology to enhance the energy efficiency of conventional activated sludge process (CAP) in STWs.  By upgrading conventional aeration methods, which account for 50–70% of the total energy consumption in STWs, with nanobubbles (NBs) aeration, the project team aims to reduce energy consumption and carbon footprint significantly.  NBs’ unique properties give rise to high oxygen transfer efficiency and prolonged oxygen retention, which can greatly reduce the energy required for continuous aeration.  Moreover, NBs provide a chemical-free mitigation of fouling, prolonging membrane lifespan and reducing the need for frequent chemical backwashing in Membrane Bioreactor (MBR) systems for Sewerage System Upgrades in Hong Kong.



This project endeavors to elucidate the role of NBs in optimising CAP and MBR performance through a comprehensive approach combining experimental investigations and theoretical modeling.  It will also examine the parameters influencing NBs’ stability, interactions, and dynamics.  Overall, this project aligns seamlessly with Hong Kong's goals of reducing energy consumption and carbon emissions.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-190



		Project Title:

		Environment and Conservation Fund Evaluating Air Pollutant Emissions in the Greater Bay Area of China Using New-Generation Geostationary Satellite Measurements and Machine Learning





		Principal Investigator:

		Prof Fung Chi Hung Jimmy, Division of Environment and Sustainability, The Hong Kong University of Science and Technology





		Total Approved Grant:



		$499,500



		Duration:

		1/7/2025 to 30/6/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Systematic investigations of variations in air pollutant emissions provide valuable insights into the effectiveness of control measures and identify areas for improvement.  Top-down methods using satellite measurements offer timely information on emission variations.  However, the traditional approach of comparing satellite columnar data with chemical transport model simulations faces uncertainties in simulating air pollution at higher altitudes due to a lack of vertical measurements for verification.  Additionally, most emission inversions still depend on measurements from polar-orbiting satellites, which only provide daily observations.



In this study, data from the Geostationary Environment Monitoring Spectrometer (GEMS), the world’s first geostationary satellite designed to monitor both aerosol and gaseous pollutants on an hourly basis, will be utilised.  The emission inversion framework will be modified to minimise estimation uncertainties.  Machine learning techniques will be employed to convert GEMS columnar data to ground-level concentrations, which will help constrain emissions.  Overall, the emission inversion will leverage both columnar data and well-verified ground-level data.  The project’s deliverables will offer valuable insights for enhancing the top-down method and assisting governments in addressing air pollution issues in the Greater Bay Area of China.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-191



		Project Title:

		Environment and Conservation Fund Designing Efficient Polyethylene terephthalate Waste Bio-Upcycling Strategies in Hong Kong Using Artificial Intelligence-Assisted Protein Topology Engineering



		Principal Investigator:

		Dr Gao Hanyu, Department of Chemical and Biological Engineering, The Hong Kong University of Science and Technology



		Total Approved Grant:



		$460,000



		Duration:

		1/9/2025 to 31/8/2028



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Hong Kong, as a densely populated urban centre, faces significant challenges related to plastic waste management, particularly from polyethylene terephthalate (PET), which constitutes over 60% of plastic bottle waste in the region.  Alarmingly, most PET plastic bottles are discarded rather than recycled, primarily due to the lack of economic incentives stemming from the high costs associated with PET recycling processes.  To address this issue, upcycling has emerged as a viable solution, involving the breakdown of PET into its monomeric units and subsequently converting these into value-added chemicals.  Bio-based methods for PET decomposition are particularly appealing due to their environmentally friendly nature and the mild conditions under which they operate.  However, the effectiveness of these methods has been hindered by the stability and efficiency of the enzymes currently used.

Recent advancements in protein topology engineering present a promising avenue to enhance enzyme stability by introducing innovative structural features such as knots, lassos, and catenanes.  The project team has previously utilised artificial intelligence (AI) to aid the discovery and design of such topological proteins.



This research proposal aims to leverage AI to design PET hydrolases with engineered topologies that can significantly improve the thermal stability of these enzymes while preserving their catalytic activity.  By utilising protein big data alongside generative and predictive AI models, the project team can build high-fidelity databases of engineered PET hydrolases with desired structures and properties.  The successful development of these engineered enzymes has the potential to greatly enhance the upcycling of PET, providing economic benefits through the creation of valuable products and contributing to environmental sustainability by reducing plastic waste.  This project aligns with Hong Kong's commitment to environmental conservation and offers a forward-thinking approach to tackling the pressing issue of plastic waste in the city.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-195



		Project Title:

		Environment and Conservation Fund Advancing Shipping Pollution Monitoring and Emission Estimates Over Coastal Waters of the Greater Bay Area: A Satellite-Based Remote Sensing Approach





		Principal Investigator:

		Dr Liu Xueying, Division of Environment and Sustainability, The Hong Kong University of Science and Technology





		Total Approved Grant:



		$499,980



		Duration:

		1/4/2025 to 31/3/2027



		Project Status/Remarks:



		On-going



		Project Scope:

		From 2014 onward, Hong Kong and mainland China have implemented several major marine fuel regulations to curb shipping emissions.  However, the existing land-based monitoring network cannot directly measure shipping pollution over open waters, limiting the assessment of offshore pollutant levels and their variations under policy regulations.  Spaceborne remote sensing offers extensive spatial coverage and long-term monitoring capabilities, making it an optimal tool for examining offshore air pollution.



Therefore, this study will leverage multiple satellite composites to conduct a decadal-long assessment of atmospheric NO2 levels in the GBA coastal waters.  The project team will (1) examine the spatial pattern of shipping NO2 pollution, (2) analyse its interannual variations over 2012–2024, and (3) constrain shipping NOx emission trends over the same period through satellite NO2 observations.  The study introduces a pioneering space-based framework for monitoring shipping pollution and constraining shipping emissions in this region.  This will be particularly valuable in assessing the efficacy of previous marine regulations and shaping future ship emission policies to improve air quality in this region.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-203



		Project Title:

		Environment and Conservation Fund The 9th Convection-Permitting Climate Modeling Workshop 2025





		Principal Investigator:

		Dr Shi Xiaoming, Division of Environment and Sustainability, The Hong Kong University of Science and Technology





		Total Approved Grant:

		$342,400



		Duration:

		1/5/2025 to 30/11/2025



		Project Status/Remarks:



		On-going



		Project Scope:

		The 9th Convection-Permitting Climate Modeling Workshop 2025 (IX CPCM 2025) will be held in Hong Kong.  This workshop will discuss advances in climate modeling techniques, updated projections of the impacts of global warming, and potential strategies and policies toward climate resilience.  The workshop will assist Hong Kong’s scientists, engineers, and policymakers in developing new solutions for climate adaptation and mitigation.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-211



		Project Title:

		Environment and Conservation Fund Plastic Recycling to Produce Hydrogen and Carbon Nanotubes





		Principal Investigator:

		Dr Xiao Fei, Department of Chemical and Biological Engineering, The Hong Kong University of Science and Technology





		Total Approved Grant:



		$1,272,000



		Duration:

		1/7/2025 to 30/6/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Plastic is widely used in modern society due to its low cost and excellent properties.  However, the large amount of waste plastic and its slow degradation result in “white pollution.” Conventional recycling or upcycling methods such as mechanical recycling, thermal pyrolysis, and incineration have limited application due to the poor quality of the recycled products, toxic gas emissions, and high costs.



This project proposes a novel microwave-assisted plastic pyrolysis method to efficiently convert polyolefin into hydrogen and solid carbon nanotubes, which does not generate carbon emissions into the atmosphere.  The research will develop various ferrite catalysts to improve the purity and yield of hydrogen and carbon nanotubes.  Additionally, a ceramic matrix composite catalyst will be designed to enhance the durability of the ferrite catalysts.  Shape-controlled catalysts will also be developed to simplify the separation of solid products and the catalyst regeneration process.



By combining advanced catalysts with a specifically designed reaction system, the project aims to achieve hydrogen product purity greater than 95% and a yield rate of 90 mmol g⁻¹ PE; maintain a catalyst degradation rate of less than 30% after 10 batches of pyrolysis; and optimise the system to handle 100 kg of waste plastic per day.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-217



		Project Title:

		Environment and Conservation Fund Genetic Engineering and Large-Scale Cultivation of Cyanobacteria for Industrial Biofuel Production – A Novel Route towards Renewable Energy and Carbon Neutrality





		Principal Investigator:

		Dr Zeng Qinglu, Department of Ocean Science, The Hong Kong University of Science and Technology





		Total Approved Grant:

		$964,000



		Duration:

		1/1/2026 to 30/7/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		The development of modern society, coupled with increasing energy demand, has led to the extensive use of fossil fuels and global warming.  In response to the Paris Agreement, the Hong Kong government promulgated the Climate Action Plan 2050, announcing that the city would strive to achieve carbon neutrality by 2050.  As the most abundant CO2-fixer in Hong Kong waters, the marine cyanobacterium Synechococcus is known to produce alkanes and alkenes, which can be used as drop-in fuels to substitute for gasoline and diesel.



To develop Synechococcus as a promising platform for biofuel production, a genetically modified strain with higher yields and a large-scale cultivation strategy are urgently needed.  Based on locally isolated Synechococcus strains from a previous ECF project, the project team plans to further enhance their alkane yields through genetic engineering.  The team will then scale up production from laboratory-based systems to a closed photobioreactor.  Finally, the project team will evaluate the cost of harvesting methods and prepare for industrial production.



The proposed technology will advance cyanobacteria towards an industrial platform for biofuel production and aid in Hong Kong’s efforts to achieve its carbon neutrality target.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-220



		Project Title:

		Environment and Conservation Fund Development of an Ultra-Portable Methane Monitoring System and its Mobile Application for Ground-Based Measurement to Identify Hotspots from Mobile Emission Sources in Hong Kong





		Principal Investigator:

		Dr Zheng Kaiyuan, Division of Environment and Sustainability, The Hong Kong University of Science and Technology





		Total Approved Grant:



		$497,000



		Duration:

		1/6/2025 to 31/5/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		This project aims to develop a highly portable, vehicle-deployed methane (CH4) monitoring system to capture and analyze CH4 emissions from mobile sources, including road vehicles, aircraft, and marine vessels across Hong Kong.  Focusing on ground-based measurements, the system will identify the impact of emissions on ground-level hotspots.  It integrates a high-precision CH4 sensor with real-time GPS and wind speed/direction data to trace emissions and assess their spread.  The data will support effective emission control strategies, providing valuable insights for policymakers and researchers to reduce mobile CH4 emissions.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-223



		Project Title:

		Environment and Conservation Fund Development of a Cost-Effective Sensor for Rapid Pb2+ Monitoring in Water Utilising Clock Reaction Technology





		Principal Investigator:



		Dr Ye Zhou, Faculty of Dentistry, The University of Hong Kong



		Total Approved Grant:



		$500,000



		Duration:

		1/9/2025 to 31/8/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Heavy metal ions, particularly Pb2+ (lead ions), are bioaccumulative pollutants with significant environmental and health impacts, causing chronic poisoning and severe health issues.  Lead contamination in water can occur from industrial activities and corroding plumbing systems.  Traditional Pb2+ detection methods are costly and complex.  Therefore, a rapid, low-cost, and straightforward detection method is urgently needed.



This project aims to develop a cost-effective sensor for rapid Pb2+ monitoring in water using clock reaction technology.  The clock reaction, known for its abrupt colour change after an induction period, can quantitatively link Pb2+ concentration to the duration of the colour change.  Platinum nanoparticles (PtNPs) that form Ptx-Pby nanoalloys with Pb2+ will alter the reaction’s catalytic performance, enabling detection with a limit of 0.63 nM, lower than the requirement set by the Hong Kong Government (<4.83 nM).



An integrated sensor system will be proposed, comprising a light emission source, clock reaction system, photodiode, and microcontroller.  The sensor measures absorbance changes to determine the reaction duration accurately.  This device, costing less than HK$100 per sensor and delivering results within 30 minutes, enables effective monitoring of domestic water for Pb2+ contamination.  Results are displayed on a mobile phone, providing a simple and affordable solution for regular water quality monitoring.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		[bookmark: _GoBack]ECF 2024-224



		Project Title:

		Environment and Conservation Fund Constructing the First DNA Barcode Reference Library of Hong Kong Moths





		Principal Investigator:

		Dr Ashton Louise Amy, School of Biological Sciences, The University of Hong Kong





		Total Approved Grant:



		$1,318,639



		Duration:

		3/11/2025 to 2/11/2028



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Moths provide crucial ecosystem services and can be used as rapid bioindicators of forest health.  Monitoring bioindicators is essential for assessing ecological health.  However, due to their abundance and biodiversity, identifying and monitoring moths requires significant human resources and specialised knowledge.  Metabarcoding may provide an exciting solution but requires establishing baseline data in the form of genetic barcode libraries.  To date, no barcode library has been established for Hong Kong’s moths, presenting a major resource gap for future environmental conservation in the SAR.



This project will establish the first genetic barcode library of Hong Kong’s moths, providing essential baseline data for future biodiversity monitoring.  It will identify cryptic and unnamed species, directly addressing the priorities of the Environmental Conservation Fund.  Key outputs will include an open-source barcode library of Hong Kong moths, new educational material in the form of museum-quality images, and citizen science events to help the public understand the importance of moths and other insects for ecosystem health and human well-being.  The results of the project will inform government policy for continued restoration and conservation of Hong Kong’s natural habitats, aid in monitoring biodiversity, and build resilience in the face of global change.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-225



		Project Title:

		Environment and Conservation Fund Isotopic Methods for Protecting Incense Trees (Aquilaria sinensis) in Hong Kong SAR





		Principal Investigator:

		Dr Baker David Michael, School of Biological Sciences, The University of Hong Kong





		Total Approved Grant:



		$1,513,280



		Duration:

		1/3/2026 to 28/2/2029



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Hong Kong is a wildlife trade ‘hub’ and a central point in the global trade networks for many items, including timber.  Incense trees (Aquilaria sinensis) are a protected species native to Hong Kong and southern and southwestern China.  However, this species is under increasing threat from illegal trade, with tree parts frequently seized in Hong Kong as they are trafficked across the Hong Kong-China border.  Currently, there is no test to ascertain the wood’s origin, making prosecutions of criminals transporting wood rare.



This project addresses key objectives in the 2016 Hong Kong Biodiversity Action Plan (HKBSAP) by aiding in the protection and applied conservation of this species.  A field trial will be conducted on large mature incense trees to determine the use of isotopic tracers in identifying individuals that may be susceptible to poaching.  Furthermore, at the Conservation Forensics Laboratory (CFL) at HKU, a tool will be validated which, if expanded, could be used to discern the origins of seized incense tree artifacts.  Using stable isotope analysis, a cheap, quick, and reliable method, law enforcement will be able to monitor one of Hong Kong’s most iconic species, ensuring its protection for future generations.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-228



		Project Title:

		Environment and Conservation Fund Expansion Dynamics and Ecological Impacts of the Invasive Saltmarsh Spartina alterniflora in Hong Kong: Management Implications for Biodiversity and Ecosystem Functioning of Coastal Wetlands





		Principal Investigator:

		Dr Gaitan Espitia, Juan Diego, School of Biological Sciences, The University of Hong Kong





		Total Approved Grant:



		$659,200



		Duration:

		1/1/2026 to 31/12/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Spartina alterniflora is a major invasive plant in coastal wetland ecosystems in China.  The rapid invasion of this alien saltmarsh has resulted in significant declines in native biodiversity and major changes in ecosystem functioning.  Since 2003, this plant has been categorised as one of the most serious invasive species by the State Environmental Protection Administration of China.  In Hong Kong, S.  alterniflora is rapidly propagating across coastal wetlands, posing a serious threat to these ecosystems (e.g., seagrasses) and their biodiversity.  However, there is a lack of baseline information and understanding regarding the dynamics, magnitude, and overall impact of Spartina alterniflora in Hong Kong.  Such information is fundamental for implementing effective management and restoration efforts for coastal wetland ecosystems.



This project addresses this urgent need by integrating ecological assessments, remote sensing, biogeochemical and molecular tools, and restoration interventions aiming to: i) understand the temporal and spatial dynamics of Spartina alterniflora invasion; ii) assess the effects on the biodiversity and functioning of coastal wetlands; and iii) evaluate potential solutions to reduce Spartina alterniflora expansion, promoting local biodiversity recovery.  The findings of this project will provide data and tools to develop policies and management strategies for the conservation and restoration of coastal wetland ecosystems (e.g., seagrass meadows) in Hong Kong.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-236



		Project Title:

		Environment and Conservation Fund Unveiling the Hidden Threats in the Global Fish Maw Trade: A Baseline for Species Protection and Regulation





		Principal Investigator:

		Dr Schunter Celia Marei, School of Biological Sciences, The University of Hong Kong





		Total Approved Grant:

		$469,000



		Duration:

		1/1/2026 to 31/8/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		The international trade in fish maw, primarily catering to high demand in Asia, has emerged as a lucrative yet poorly understood sector within the dried seafood market.  This study seeks to map this trade by identifying the species involved, with a focus on those potentially at risk of over-exploitation.  The objectives are twofold: first, to shed light on the potential abundance of threatened species within the trade, laying the groundwork for species- and country/territory-specific conservation interventions; and second, to identify heavily traded species that are currently not protected under the CITES international agreement.



By conducting extensive sampling of fish maw products and utilising DNA barcode sequencing for species identification, the research will provide critical insights into the species composition of this trade, including the presence of endangered or CITES-listed species such as the Totoaba.  The results will not only inform conservation management updates but also provide data that could support CITES proposals for the regulation of unsustainably harvested species under international frameworks.  This study aims to equip key jurisdictions with the necessary data to combat illegal and unsustainable practices, ensuring the long-term conservation of marine ecosystems in Hong Kong and globally.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-237



		Project Title:

		Environment and Conservation Fund for Species Identification of Ahermatypic Scleractinain Corals in Hong Kong Waters





		Principal Investigator:

		Dr Hughes Alice Catherine, School of Biological Sciences, The University of Hong Kong





		Total Approved Grant:



		$486,000



		Duration:

		23/4/2025 to 23/4/2026	Comment by PO(CR)26: tbc



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Ahermatypic scleractinian corals are solitary individuals or small colonies that do not contribute to the formation of reef structures.  They are typically small, azooxanthellate, and inhabit deeper waters, often leading to their omission in surveys.  Despite their ecological importance, there is very limited knowledge of their diversity and distribution in Hong Kong waters, as no comprehensive survey has ever been conducted.  Over 300 specimens were collected from 34 sites across eastern and western waters, identifying 62 morphospecies, which indicates significantly higher species richness compared to the locally recorded species (17).



Identifying corals based on morphology is challenging due to morphological plasticity, making molecular approaches essential for delimiting species boundaries.  This project will identify the collected specimens using both morphological and molecular methods.  Ultraconserved Elements (UCEs) and complete mitochondrial genomes will be employed for species delimitation.  An updated checklist of local ahermatypic scleractinian corals will be generated after all specimens are identified, and a genomic database of local ahermatypic scleractinian corals will be established for public use.



Using genomic approaches, the project will also reconstruct changes in population size over the past 100,000 years, reflecting both historical sea level changes and alterations due to anthropogenic pressure.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-239



		Project Title:

		Environment and Conservation Fund Materials Development for Liquid Hydrogen Storage Systems with Reduced Boil-Off Rate





		Principal Investigator:



		Dr Lee Seungkyu, Department of Chemistry, The University of Hong Kong



		Total Approved Grant:



		$398,000



		Duration:

		1/5/2025 to 31/1/2027	Comment by PO(CR)26: tbc



		Project Status/Remarks:



		To be commenced



		Project Scope:

		According to The Strategy of Hydrogen Development in Hong Kong, hydrogen consumption is expected to increase rapidly.  For a successful transition to a hydrogen economy, efficient large-scale liquid hydrogen storage is crucial.  Currently, liquid hydrogen storage is the most effective method for managing large quantities of hydrogen and will become a key component for various industrial sectors, including transportation refuelling stations and residential and industrial heating.  However, this method faces a significant challenge known as "boil-off," where stored hydrogen must be vented and wasted as tank pressure increases due to temperatures rising above the boiling point of liquid hydrogen (-252°C).  Consequently, between 0.3% and 15% of hydrogen is lost daily in all liquid hydrogen tanks.



In this project, the Principal Investigator (PI) proposes a novel design for liquid hydrogen storage tanks aimed at reducing hydrogen waste due to boil-off.  The PI plans to develop innovative porous materials with high hydrogen storage capacities, which are essential for the improved performance of these tanks.  Designed using low-cost raw materials, these materials will be integrated into liquid hydrogen tanks to capture over-pressurised hydrogen, thereby reducing boil-off.



Additionally, the PI will assess the industrial application potential of these materials and demonstrate their scalability for large-scale production.  A successful demonstration of these objectives will enable the storage of a large quantity of hydrogen with minimal loss across various sectors in Hong Kong.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-249



		Project Title:

		Environment and Conservation Fund Intelligent Structural Design Optimisation of Steel-Concrete Composite Modular Integrated Construction Buildings for Reducing Carbon Emission and Energy Consumption Considering Climate Change





		Principal Investigator:



		Dr Wang Jiaji, Department of Civil Engineering, The University of Hong Kong



		Total Approved Grant:

		$362,270



		Duration:

		1/9/2025 to 28/2/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		For cities like Hong Kong, with an extremely high density of high-rise buildings, buildings account for over 60% of total carbon emissions and 90% of total electricity consumption.  Modular Integrated Construction (MiC) employs novel techniques to prefabricate modules in factories, which are then transported to construction sites for assembly, demonstrating significant potential for saving energy, reducing carbon emissions, and minimising waste and pollution.  However, current designs of MiC buildings heavily rely on engineers' experience and linear numerical analysis methods.  There is a notable lack of structural design optimisation platforms aimed at minimising carbon emissions and energy consumption while ensuring structural resilience under climate change, wind loads, and seismic effects.



This study will focus on steel-concrete composite MiC technology, conducting in-depth research on high-fidelity finite element simulation and the digital twin of MiC structures, and propose a structural design optimisation platform.  The project will design prototype high-rise composite MiC green buildings and develop nonlinear finite element models for mechanical performance prediction.  The carbon footprint and energy consumption of MiC buildings will be evaluated from a full life-cycle perspective.  Practical design recommendations and optimisation methods will also be proposed, with the results visually presented to the public for better understanding and dissemination.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-256



		Project Title:

		Environment and Conservation Fund Low-Carbon Multi-Functional Compressed Stabilized Earth Bricks Made from Hong Kong Marine Deposits, Recycled Tire Rubber and Waste Ash





		Principal Investigator:

		Dr Kwok Chung Yee, Department of Civil Engineering, The University of Hong Kong





		Total Approved Grant:



		$392,000



		Duration:

		2/1/2026 to 1/1/2028



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Hong Kong faces significant challenges in managing the large quantities of dredged marine deposits generated locally and the abundant rubber waste from the tire industry.  These waste materials are difficult and costly to dispose of, contributing to landfill space shortages and environmental issues.  Concurrently, the construction industry in Hong Kong has a growing demand for greener, low-carbon construction materials with improved performance.  Based on these practical issues and demands, this project proposes an innovative solution to address these dual challenges by developing low-carbon multi-functional compressed stabilised earth bricks (CSEBs) from dredged marine deposits, recycled tire rubber, and industrial waste ash.  These bricks are lightweight, possess adequate strength and durability, and exhibit excellent thermal insulation properties.



Compared with conventional bricks, the CSEBs can save over 90% in carbon emissions.  By incorporating crumb tire rubber into the CSEBs, the unit weight of the brick can be reduced by approximately 10%, leading to lower energy consumption associated with transportation.  Additionally, rubber significantly enhances the thermal insulation properties of the CSEBs, contributing to further reductions in the life-cycle carbon emissions of buildings.  By using Ground Granulated Blast-furnace Slag (GGBS) as a complete replacement for cement in the CSEBs, environmental sustainability is significantly enhanced.  This substitution not only maintains satisfactory strength and durability but also ensures compliance with regulatory leaching rate requirements due to the binding action of the gel formed by the pozzolanic reaction.



This study will involve laboratory testing on the mechanical and leaching behaviours, water absorption, erosion resistance, thermal insulation, and hydration products, as well as interface microstructure examination of CSEBs.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







Research and Development Projects



		ECF Project:

		ECF 2024-265



		Project Title:

		Environment and Conservation Fund From Ex-Situ to In-Situ: Enhancing Adaptive Ex-Situ Conservation for Translocation of Freshwater Turtles into Wild





		Principal Investigator:

		Ms Eszter Matrai, Zoological Operations and Conservation, Ocean Park Corporation Zoological Operations and Conservation





		Total Approved Grant:



		$964,000



		Duration:

		1/7/2025 to 30/6/2027



		Project Status/Remarks:



		To be commenced



		Project Scope:

		Local freshwater turtles are facing critical threats from habitat destruction, illegal poaching, and unsustainable trade practices.  Beale’s eyed turtle is listed as Endangered on the IUCN Red List and is protected under CITES Appendix II.  Field ecologists estimate that there are fewer than 100 wild individuals remaining in Hong Kong, which is considered to be one of the world’s last wild populations.



With Ocean Park serving as a holding facility for local freshwater turtle species confiscated by the authorities, including Beale’s eyed turtle, Big-headed turtle, and Golden coin turtle, progressive efforts have been allocated to conserving these endangered native species.  While breeding of Beale’s eyed turtle, alongside a series of collaborative actions, enforcement, and community education, has been initiated to stabilise and eventually increase the population of Beale’s eyed turtle in the wild, this project is an integral part of the translocation of the species into the wild.



It is of paramount importance to optimise adaptive measures in the ex-situ environment to ensure the species’ survival and recovery.  With Hong Kong being a stronghold for the species, developing a suitable model and practice for ex-situ conservation will be essential for not only freshwater turtles but also for the conservation of other native species.



		Summary of the Findings/ Outcomes:



		To be available upon completion of the project










Research and Development Projects



		ECF Project:

		ECF 2024-272



		Project Title:

		Environment and Conservation Fund One Earth Innovation Forum Research





		Principal Investigator:



		Prof Charles W.W. NG, Hong Kong University of Science and Technology (Guangzhou)



		Total Approved Grant:



		$1,000,000



		Duration:

		20/3/2025 to 

31/8/2025





		Project Status/Remarks:



		On-going 



		Project Scope:

		One Earth Innovation Forum Research is part of the wider One Earth Innovation Forum, a crucial platform for sustainability leaders to converge and discuss, serving as the transformative blueprint for achieving the net-zero, nature-positive transition. The research component of this global event is dedicated to conduct and showcase topical research on sustainability and biodiversity, reinforcing Hong Kong’s position as an internationally-renowned green hub in environmental protection and conservation, sustainable development and biodiversity through innovation and technology. Organised by the Institute of Sustainability and Technology (IST) and the World Economic Forum’s (WEF) Giving to Amplify Earth Action (GAEA), the research will cover the four main areas of (1) Biodiversity and Ocean Protection, (2) Energy Transition and Green Buildings, (3) Smart City and Green Mobility and (4) Circular Economy and Waste Reduction, in line with the Hong Kong Climate Action Plan 2050 foci on (1) Net Zero Electricity Generation, (2) Energy Saving and Green Buildings, (3) Green Transport, and (4) Waste Reduction, to facilitate best practices, expertise and experiences in environmental protection and conservation.



While the One Earth Innovation Forum will showcase Hong Kong to the world as a leader in sustainable innovation, demonstrating its commitment to becoming the smartest and greenest city through cutting-edge solutions biodiversity measurement, marine conservation, and impact investment for nature and climate technology, the research component of the event for grant application delves into two research areas (1) Biodiversity Leadership and (2) Sustainable Finance and Impact Investing. The research is to support the strategic development of urban biodiversity in Hong Kong through stakeholder engagement and community participation, and assess the impact of green finance on promoting sustainable development in Hong Kong.



By generating actionable solutions and fostering impactful dialogue, the event seeks to elevate Hong Kong’s profile as a leading green city in the world.





		Summary of the Findings/ Outcomes:



		To be available upon completion of the project







