
2021 WITSA Global ICT Excellence Awards 
Nomination Form 

 
The 2021 WITSA Global ICT Excellence Awards will be presented to select individuals, 
academic institutions, corporations, NGOs or governments whose use and applications of digital 
technologies exhibit exceptional achievement within the following broad categories:  
 

Private Sector/NGO Public Sector 

Digital Opportunity/Inclusion Award Digital Opportunity/Inclusion Award 

Smart Cities Award Smart Cities Award 

Sustainable Growth/Circular Economy 
Award 

Sustainable Growth/Circular Economy Award 

Innovative eHealth Solutions Award Innovative eHealth Solutions Award 

Public/Private Partnership Award Public/Private Partnership Award 

E-Education & Learning Award E-Education & Learning Award 

Emerging Digital Solutions Award Startup Ecosystem Award 

 
In addition, a Chairman's Award will be presented to a nominee selected from the entire pool of 
candidates from all award categories. 
 
Candidates for these Awards are nominated by ICT experts from around the world who span over 
80 countries/economies. The 2021 WITSA Global ICT Excellence Awards will take place in 
conjunction with the November 11-14, 2021 World Congress on IT in Dhaka, Bangladesh 
(https://wcit2021.org.bd/). 
 

 

Smart City Award 
Award Criteria: A smart city is an urban area that uses different types of electronic 
methods and sensors to collect data. Insights gained from that data are used to manage 
assets, resources and services efficiently; in return, that data is used to improve the 
operations across the city (ref. Wikipedia). This includes data collected from citizens, 
devices, buildings and assets that is then processed and analyzed to monitor and 
manage traffic and transportation systems, power plants, utilities, water supply 
networks, waste, crime detection, information systems, schools, libraries, hospitals, and 
other community services. The smart city concept integrates information and 
communication technology (ICT), and various physical devices connected to the IoT 
(Internet of things) network to optimize the efficiency of city operations and services and 
connect to citizens.  
 
Smart city technology allows city officials to interact directly with both community and 
city infrastructure and to monitor what is happening in the city and how the city is 
evolving. ICT is used to enhance quality, performance and interactivity of urban 
services, to reduce costs and resource consumption and to increase contact between 
citizens and government. Smart city applications are developed to manage urban flows 
and allow for real-time responses. A smart city may therefore be more prepared to 
respond to challenges than one with a simple "transactional" relationship with its 
citizens.  

https://wcit2021.org.bd/


 
Award #1: Corporations: This award will recognize outstanding Smart City industry 
solutions, including in digital administration, best industry solutions in civic and 
community engagement and transparency, including Open Data, city portals, and 
emergency services, best industry initiatives in the area of digital equity and 
accessibility including technologies for disability compliance, innovations in accessibility 
services, public Wi-Fi, and other projects focused on underserved communities, 
automation and systems integration to measure, monitor, control, and optimize building 
operations and to use energy in the most efficient and cost-effective way, reducing 
challenges and costs related to water stress, systemic inefficiency, and water loss while 
improving asset management and customer services, industry initiatives in the field of 
transportation, including autonomous cars, connected vehicles, and smart public transit, 
smart parking, smart infrastructure, intelligent traffic management, multi-modal transport 
hubs, journey planning and ride-hailing/ride-sharing services. 
 
Award #2: Government authorities This award will recognize outstanding Smart City 
government projects, including the best projects in digital administration, best projects in 
civic and community engagement and transparency, including Open Data, city portals, 
and emergency services, best initiatives in the area of digital equity and accessibility 
including technologies for disability compliance, innovations in accessibility services, 
public Wi-Fi, and other projects focused on underserved communities, automation and 
systems integration to measure, monitor, control, and optimize building operations and 
to use energy in the most efficient and cost-effective way, reducing challenges and 
costs related to water stress, systemic inefficiency, and water loss while improving asset 
management and customer services, initiatives in the field of transportation, including 
autonomous cars, connected vehicles, and smart public transit, smart parking, smart 
infrastructure, intelligent traffic management, multi-modal transport hubs, journey 
planning and ride-hailing/ride-sharing services. 
 
YOUR NOMINEES (limit three nominations per award category). Please specify whether 
the nominee(s) are for the private or public sector category. 
 

1. Digitalisation of Tree and Greenery, Park, Conservation and Biodiversity 
Management 
 
The nominee is for the public sector category. 

 
 
REASONS FOR NOMINATION (NOTE:  It is important that you make a detailed description of 
the nominee and why you think the nomination is justified. The absence of a detailed summary of 
qualifications as they relate to the above-mentioned award description will make it difficult for the 
awards committee to make an appropriate assessment of the candidate):  
 

Company Profile 

The National Parks Board (NParks) of Singapore is the lead agency for greenery, biodiversity 
conservation, wildlife and animal health, welfare and management, and is committed to 
enhancing and managing the urban ecosystems of our City in Nature. NParks also actively 
engages the community to enhance the quality of our living environment. 



 
To achieve a City in Nature, NParks will build on the achievements as a biophilic City in a 
Garden and further integrate nature into our city to strengthen Singapore’s distinctiveness as a 
highly liveable city while mitigating the impacts of urbanisation and climate change. 
Singaporeans can enjoy an environment that brings benefits to health and well-being.  

  
A City in Nature will bring about the following benefits for Singaporeans and citizens: 
  

a) Healthier forests, which bring about more clouds and rainfall to provide water;  
b) Lusher vegetation, which serves as natural sponges and bio-filter during times of 

heavy rain, slowing down floodwaters and cleaning the water that flows into our 
waterways;  

c) More trees and greenery, which serve as natural air filters, providing us with clean 
air;  

d) Denser tree canopies, which better reflect radiant heat and cool our surface and 
ambient temperatures through shade and evapotranspiration, and help to mitigate 
the Urban Heat Island (UHI) effect;  

e) More greenery and natural ecosystems (e.g. freshwater swamps, mangroves, 
seagrass meadows, coral reefs), which increase our capacity to sequester and 
store carbon on a long term basis, thereby mitigating the effects of climate change; 
and,  

f) Healthier populations of native biodiversity, which keep invasive species and pests 
such as mosquitoes, rats and urban pest birds in check, thereby safeguarding 
public health.  

 
Today, NParks manages 3,347 hectares of nature reserves, over 350 parks, the Singapore 
Botanic Gardens, Jurong Lake Gardens, Pulau Ubin and Sisters’ Islands Marine Park. This 
includes the extensive urban greenery of an estimated 2 million urban trees, over 300 km of 
park connectors and Nature Ways. 
 

Detailed Summary 

NParks’ core work includes Tree Management, Greenery, Parks and Conservation & 
Biodiversity Management. The digitalisation of our core work aims to meet the combined 
existing challenges which includes declining labour workforce in the landscape sector, rising 
public expectation, urbanisation and climate change, and tackle emerging challenges such as 
climate change and the COVID-19 pandemic. The solution has enabled NParks to adopt a 
science-based approach and involves developing ecosystems of digital tools and analytics in 
these three areas. NParks leverages on ops-tech integration and harnesses science & 
technology in all these areas in its digital transformation. 
 
Tree Management 
In managing our trees, NParks adopts a science-based approach to understand environmental 
impact on tree behaviour and ecological systems, so as to improve tree maintenance regime, 
and better support nature and biodiversity conservation. In a study by MIT Senseable City Lab 
in 2017, Singapore was cited as the greenest city in the world. This was possible based on a 
rigorous regime of tree management to ensure its health and safety, and a spirit of continual 
innovation in greening. Below are some recent digitalisation initiatives: 
 
A common geo-spatial platform & mobile field application was developed for arborists to access 
the geo-tagged urban trees and update the inspection and maintenance records. An online 



portal (trees.sg) was setup for the public to obtain trees information, tag photos, and email a 
tree, for public outreach & education. Other technologies adopted includes aerial drones to 
access hard-to-reach areas for tree inspection, statistical models to assess tree structural 
stability, and data analytics for tree risk assessment. 
 
NParks is further developing a system to automatically extract the physical tree parameters 
from LiDAR scans to create spatially, semantically & biologically accurate 3D tree models. From 
this, many potential applications can be developed, which will fundamentally change the way 
we manage our trees. E.g. by significantly cutting down time to measure and collect these data, 
allowing modelling of a single tree & at a city scale level to glean insights to our tree 
management plans, performing landscape design through 3D visualisation, performing carbon 
accounting and quantification of greenery. 
 
This transformation will bring about more efficient, effective and sustainable ways of managing 
trees in a city and show the way forward as cities increasingly turn to greening as a response 
to climate change. 
 
Park Management 
NParks has developed an ecosystem of digital and tech tools for park management that 
monitor and respond to operational needs and optimise manpower resource deployment, 
supported by a common GIS platform that integrates and synergises work processes, and 
support park visitors engagement. As a result, we have shifted towards promoting responsible 
residents in abiding to safe distancing measures in parks, and pushing digitalization efforts to 
our industry partners and IHLs through the Landscape Sector Transformation plan. We have 
developed and piloted the following: 
 
Bin fullness and toilet cleanliness sensors were deployed to monitor the conditions of park 
facilities and alert contractors and operations staff to attend to faults and cleaning needs. A 
central dashboard was implemented to facilitate payment to contractors, drawing data (location 
and video feeds) from NParks contractors’ fleet management system, which serves as 
evidence to determine the contractor has carried their work. Grass height sensors and 
automatic lawn mowers were implemented to help our officers track grass cutting performance 
by contractors and will be commercialized to raise the technology adoption in the landscape 
industry. Other technologies include piloting RFID tags to digitalise the inventorisation of plant 
nursery and greenery operations.  
 
To meet the challenges of the COVID-19 pandemic, NParks has also swiftly adapted our 
existing GIS system and our CCTV network to develop a map-based portal (SafeDist@Parks) 
to share park visitorship data with the public. A centralised dashboard (Park Visitorship 
Assessment System) to allow prompt decision-making (e.g. park closure), complemented by 
the use of drones and autonomous robots with on-the-fly analytics to monitor crowd density 
and detect non-compliance of Safe Distancing Measures. As NParks’ assets are spatially 
distributed, we consolidated our spatial and sensors data on the common GIS platform which 
enables seamless end-to-end work processes. 
 
Biodiversity Management 
NParks also leverage on sensors, analytics and modelling to support our science-based 
approach and support our strategies in conservation and biodiversity and wildlife 
management.  
 



A novel system which harnessed video analytics and machine learning was developed to detect 
wildlife and alert motorists along roadways with high animal activity, to mitigate and minimise 
the impacts of wildlife-vehicle collision. NParks also leads the adoption of advanced tracking 
technology i.e. ultra-lightweight satellite trackers which revealed important information on the 
migration patterns and breeding grounds of migratory shorebirds in Singapore. Agent-based 
modeling was used to predict marine organism movement that helped us designate Sisters 
Islands as a marine conservation site, and establish Singapore’s first marine park.  
 
Other technologies and analytics used were Bluetooth water level and temperature sensors 
and acoustic sensors that monitor turtle hatchery conditions and underwater fauna respectively 
regardless of weather conditions, camera traps that support population estimation and 
movement analysis of species (e.g. wild boar and samba deer) to manage human-wildlife 
conflict, and developing the Forest Fire Detection System to monitor and detect fire and smoke 
during dry spells through drones and CCTVs will cut down on the physical deployment of staff 
for patrol and surveillance, and help to conserve the biodiversity in our forests. 
 
These technologies allow NParks to review and take mitigating conservation initiatives, conduct 
academic research and embark on international partnerships in conservation efforts. 
 
NParks has also adapted and incorporated digital modes of engagement with the community 
and statekholders in the conservation of Singapore’s biodiversity, accelerated by the COVID-
19 pandemic. Under the Community in Nature (CIN) initiative, we have leveraged and 
developed digital platforms and tools to engage the community and foster citizen science 
among Singaporeans, where a citizen science-based mobile application (SGBioAtlas) was 
launched in conjunction with initiatives like Heron Watches where the public can submit wildlife 
sightings as entries into our GIS map.  
 
This initiative aligns with NParks’ City in Nature vision as well as Smart City initiatives where 
the community is inspired and equipped to participate and co-create in the management of 
biodiversity through digital means. The community plays an important role in these citizen 
science surveys that will collect the large amounts of data that will be used to support our 
statistical models, and ground-truth the results of these models. This supports biodiversity 
population studies and research and inform strategies on biodiversity conservation and 
management.  
 

Business Impact and Value 

1. Transforming NParks Operations  
a) Tree management is more efficient with digitalisation, which will improve our capacity 

to actively manage a growing population of trees without requiring a significant increase 
of manpower. As such NParks can achieve significant cost savings for NParks, arising 
from productivity gains from the more efficient inspection and management tools e.g. 
developing Remote Tree Measurement System (RTMS) which allows automation of 
extraction of tree information and positional data, by using microdrones for tree 
inspection instead of having staff to undertake the time consuming and physically 
demanding task of climbing trees , data analytics and modelling allowing focus on trees 
of higher structural risks, using tree clearance mechanised tools such as the tree pruner 
and spider lift to enhance the efficiency tree pruning and carbon accounting, reduce 
wood wastage and reusing wood chips as fertilizers; setting up a system to track carbon 
emissions and how much it is absorbed by Singapore’s greenery etc. 

 



b) With the rich spatial data collected about our trees, we further shared these data with 
the public via trees.sg (an online tree portal) to create greater appreciation and 
understanding of the trees in Singapore. The portal allows the public to identify the trees 
around them and discover interesting facts about them. They can also interact virtually 
with the trees by writing emails to the trees and share photos of the trees with one 
another. This initiative will promote greater community ownership of the greenery 
around them. It has achieved over 50,000 unique visits in 6 months. The website has 
been covered internationally in providing outreach and education digitally, and is 
component in the digital campaign of the One Million Trees movement, which guides 
the transformation of Singapore into a “City in Nature”. 

 
c) By sharing park visitorship levels with the public, NParks shifted from focusing on 

deploying resources to perform enforcement work (downstream); to facilitating the 
residents to do self-checking of park visitorship levels and avoid visiting crowded parks 
or during peak periods, thereby promoting responsible residents (upstream). 

 
d) The use of sensors allows our staff to work remotely and raise work productivity (e.g. 

using the Contractor Fleet Management System to check on contractor’s work). 
 

e) Partnering industry players and IHLs to commercialise digital and tech tools (e.g. grass 
height sensor) to raise the technology adoption for our local landscape industry, with 
potential for even wider adoption. 

 
2. Transforming the Landscape Industry 

a) NParks leads the transformation of the landscape industry, to develop the digital 
capabilities of local industry by sharing our plans and inviting industry players to partner 
us in pilots and implementations. We work with industry partners to promote 
digitalisation and mechanisation of tools and provide grants to local industry partners 
so that their operations could be more productive and less labour intensive. 

 
b) NParks’ Centre of Urban Greenery & Ecology (CUGE) offers professional skills training 

programmes and funding to support the industry in raising their skills, and investing in 
mechanisation and digitalisation. We also worked with schools to expose the students 
to the use of digitalisation and technology tobetter prepare them for the workforce. 

 
3. Transforming City Planning 
With the inclusion of 3D models of trees, 3D visualisation opens up a whole new way of city 
planning and landscape design. With the ability to measure and better understand the rate of 
growth of tree saplings and their behaviour towards climatic changes, we could determine the 
species and better plan the placement of trees to reduce urban heat island effects.  
 



 
3D trees that aid in city design and planning 
 
4. Opening New Path to Forestry and Urban Greenery Management Science 

a) Improving Tree Measurements and Quantification of Greenery 
The technology transforms the way our forests and urban greenery can be quantified, 
and allows for unprecedented level of details of the structure of trees to be documented. 
This paves the way for various new research to take place for greenery management.  

 
b) Computation of Above Ground Biomass (AGB) 

The quantification of above ground biomass (AGB) is an important indicator for forest 
productivity, carbon storage and the sequestration of forests. Current widely adopted 
methods to estimate AGB do so by estimating the volume through an indirect allometric 
approach that requires field samples, which is a time-consuming and labour-intensive 
exercise. Singapore, as part of the United Nations Framework Convention on Climate 
Change (UNFCC), has agreed to report their greenhouse gas emissions along with 
biomass of trees in urban areas. Therefore, unlike research which attempts to quantify 
AGB of forests alone, Singapore’s unique position requires the continual surveying of 
our urban trees. The new algorithms have improved the efficiency and accuracy of 
obtaining such nationwide statistics. 

 
c) Computation of Leaf Area Index (LAI) 

The leaf area index (LAI) defined as one half of the total surface area of green leaves 
per unit ground area - is an important biophysical measure of the layers of leafy 
vegetation and can be correlated to light and wind interception as well as heat, water 
and CO2 exchange.  Using the models, we are able to calculate LAI at the individual 
tree level and use the conversion of scanned leaves into voxels or other  geometric 
objects which in turn informs how to generate the 3D model of each tree. 

 
d) Computation of Leaf Area Density (LAD) 

Related to LAI is the Leaf Area Density (LAD), which is defined as the total one-sided 
leaf area per unit volume and can similarly be estimated using these tools. LAD provides 
the knowledge of the three-dimensional foliage structure of individual trees to provide 
insights into their potential influence on the urban environment through solar shading, 



transpiration, wind breaking, air purification and soundproofing. Once again, traditional 
methods of measuring LAD are difficult and time consuming, a problem which we hope 
to improve upon with our tools. Once completed, it is theoretically possible to combine 
the branching structures obtained by the quantitative structure models (QSMs) together 
with the crown structure obtained by the LAI and LAD calculations in order to feed into 
solar and wind simulations. 
 

e) Multi-spectral analysis for tree health detection 
NParks has worked with researchers to leverage satellite imagery that are processed 
in a central platform that extracts information on tree health such as Chlorophyll content 
and Leaf Area Index. Results from the platform were validated through ground 
assessment which confirmed that trees with poor health were infected with basal root 
rot. In time, a time series analysis of tree health data, with fusion from tree dimensions 
data and the tree structural model, will help our arborists remotely determine the health 
of individual trees, and perform targeted inspection operations on trees identified to be 
of poor health or tree failure.  

 
5. Other Benefits arising from Intensification of Greening: 

a) Improving Physical and Emotional Well-Being 
Apart from aesthetics, greenery also contributes to the physical and mental well-being 
of people. Trees provides privacy, accentuate views, reduce noise and glare, and even 
enhance architecture. For instance, children and youths can gain various benefits from 
regular exposure to greenery such as reducing attention-deficit/hyperactivity disorder, 
helping children cope with stress, developing psychomotor skills, reducing prevalence 
of myopia, and improving cognitive functioning. Greenery also has therapeutic effects 
and studies have shown that exposure to nature and greenery has restorative effects 
and helps to slow down age-related illness such as dementia. Improvement in physical 
and mental health of its residents in turn reduces a nation’s burden of medical costs. 

 
b) Enhancing Urban Biodiversity 

The structure of greenery provides a conducive environment for biodiversity, especially 
native species, to thrive.  

 
c) Attract Foreign Talents and Investments 

The greening of the city to improve the liveability of the city, making it attractive to people 
to come live in the city and tourists to visit the country, and foreign investments. 

 
6. Optimisation of Manpower Deployment: 

a) By adapting our existing GIS system and emerging technologies under the 
SafeDist@Parks system in response to COVID-19 pandemic, manpower can be 
strategically deployed at our parks, nature reserves and carparks according to the 
changing pandemic situation and when park visitorship is likely to increase (e.g. 
weekends, public holidays and peak periods). 
 

b) Employing video analytics in CCTV with IP horn speakers, drones and autonomous 
robots that detect non-compliance of safe distancing measures, broadcast advisories, 
and generate alerts in the backend system or mobile app, will facilitate targeted and 
timely operations to be carried out. 

 
7. Supporting our Science-based Approach in Conservation and Biodiversity 
Management: 



a) The tracking study of migratory shorebirds led to an important finding – shorebirds in 
Singapore cross over the Himalayas as part of their migratory journey, and Singapore 
is at the intersection between two major flyways – the East Asian Australasian Flyway 
and the Central Asian Flyway. This give basis for international collaboration with other 
wetland sites along the newly discovered flight route and influence future conservation 
efforts globally and locally. 
 

b) The Roadway Animal Detection System trial has been reliable in accurately detecting 
wildlife movement and alerting motorists to reduce their speed in response within the 
vicinity of the road carriageway. This would mitigate and minimise the impacts of wildlife-
vehicle collision along roadways with high animal activity. The trial was successful and 
is being expanded to other key locations in Singapore. 

 
c) Agent-based modelling found that waters around Sisters Islands were the likely source 

of Singapore’s coral diversity, giving scientific basis to designate them as a marine 
conservation site, facilitating research, management and conservation of marine 
biodiversity. 

 
8. Promoting public participation and collaboration in scientific initiatives among 
Singaporeans 
NParks has launched a Citizen Science initiative, with the support of GovTech, to allow public 
to submit wildlife sightings through the public mobile App, SGBioAtlas. There are more than 16 
thousand downloads for this App, with more than 12 thousand sightings received. The sightings 
channelled to our central GIS database for our Biodiversity monitoring, as well as, for wildlife 
management. 
 

  
 
In conjunction, NParks has a Community in Nature (CIN) programme, that engaged over 4,500 
citizen scientists in initiatives such as Butterfly and Dragonfly Watches. With the launched of 
this citizen science-based mobile application, their entries are then plotted onto our GIS map 
to support biodiversity population study and research, as well as biodiversity conservation 
works. 
 



   
 
The community has a vital role to play in the citizen science surveys that will collect the large 
amounts of data that will be used to support our statistical models, as well as ground-truth the 
results of these models. 
 
 
Conclusion: Transforming Singapore into a “City In Nature” 
While NParks has been steadily undergoing a digitalization of its work, we have adapted and 
accelerated this process in light of the COVID-19 pandemic. This allows us to expedite our 
plans to adjust work processes and adopt technology which facilitate remote working and safe 
distancing. Overall, the aforementioned comprehensive suite of digital and tech tools, analytics 
and modeling techniques employed across all three ecosystems of Tree, Park and Biodiversity 
Management, will support our vision towards a City in Nature. This vision is guided by seven 
key areas: 
 

1. Conserve and restore natural ecosystems 
2. Establish world-class gardens and parks with nature 
3. Restore nature into the urban landscape 
4. Strengthen island-wide ecological and recreational connectivity  
5. Enhance veterinary care and animal management 
6. Build science and technology, and industry capacity 
7. Inspire communities to co-create and be stewards of nature 

 



NParks has implemented our digitalization plans through a pilot trial conducted in Bishan-Ang 
Mo Kio Estate where we work closely with industry partners and IHLs before scaling up the 
plans for the whole of Singapore. The Bishan-Ang Mo Kio Estate serves as a microcosm of 
Singapore’s landscape as it consists of expressways, major and minor roads, a large regional 
park as well as conservation areas. The digital and tech tools aim at enabling efficient and 
targeted deployment for management and inspection of trees, improving situational awareness 
and monitoring of park visitorship and park facilities on the go, improving awareness and inform 
strategies in relation to wildlife-human interaction and management and conservation of 
biodiversity and their habitats.  
 
Due to the COVID-19 pandemic, NParks has shifted their community engagement through our 
programmes and activities online using social media (FB Live, IG Live, YouTube, Community 
Blogs) and video conferencing tools, online surveys and polls. Key examples of these are the 
One Million Trees movement which leverage on digital platfoms like Trees.sg, social media 
and live streaming of tree planting events, and Gardening with Edibles which was well 
supported by comprehensive video resources shared on social media for easy reference.  



 
Social media sharing for the One Million Trees movement 
 



 
Video resources to provide step-by-step guides and tips on growing edibles 
 
Hybrid strategies have been developed where we may use a combination of online and on-
ground activities to enable us to conduct large-scale events as a form of new normal while the 
Covid-19 situation persists. 
 

Partnerships 

NParks’ continued partnership with academic institutions, industry and government agencies 
provides opportunities for all to come together to transform, digitalise and leverage on smart 
technology in managing greenery, parks and biodiversity, promoting sustainability and raising 
productivity.  
 
This includes planning and putting in place mitigating measures to address wildlife-human 
conflicts, the COVID-19 pandemic and climate change, which has an impact on tree health and 
risks management, and biodiversity conservation. Listed below are some partnership 
examples: 
 
Central Geospatial Platform: NParks partnered other government agencies, GovTech and 
Singapore Land Authority to develop a common geopspatial platform called Maven for all 
greenery and biodiversity data. This greatly facilitated the consolidation and sharing of 
geospatial information within NParks and with other agencies, enabling seamless end-to-end 
work processes. 
 
In response to the COVID-19 pandemic, NParks worked closely with GovTech to adapt our 
geospatial platform and our network of CCTVs to develop the SafeDist@Parks System to share 
park visitorship data and/or park closure information with the public. In this process, a people 
and vehicle counting video analytics AI model was refined to process the livestream footage 
from CCTVs deployed in our green spaces and car parks. Alerts are sent to officers for timely 
intervention and advisories are broadcast publicly when thresholds are exceeded. 
 
Smart Tools: To improve our field tools, NParks partnered Institutes of Higher Learnings 
(IHLs), e.g. Singapore University of Technology and Design (SUTD) to develop a microdrone 
for tree inspection, and Singapore Polytechnic to develop an autonomous robot for concierge 
purposes and detection of non-compliance against safe distancing measures in our parks. It 
also partnered the Landscape Industry and the International Federation of Landscape 
Architects (IFLA) to promote the adoption of sustainable landscaping and mechanisation 
through the use of tools like wood chipping tools, tree pruner and spider lift, to improve 



workforce productivity. NParks is also partnering industry players to commercialise the grass 
height sensor, to raise the technology adoption for the local landscape industry. 
 
Application/Modelling: NParks worked with Nanyang Technology University to develop the 
Tree Structural Model using Finite Element Model, 3D Geometrical Model and LiDAR 
technology for tree risk analysis and assessment of tree structural stability under different 
weather conditions.  This is supported by the use of tools like electronic tilt sensor which 
measures the lean of a tree; range finder which measures the physical tree parameter; and 
diagnostic tools such as tomograph and resistograph which measure internal decay.  These 
data models and environmental sensor data allows us to better analyse tree management 
scenarios for timely interventions. 
 
NParks collaborated with Land Transport Authority to develop the Roadway Animal Detection 
System, which uses a two-step detection and recognition model to detect target animals and 
alert motorists along roadways with high animal activity. Machine learning was employed where 
images and locally taken photos of animals were used to train the system to learn and recognise 
specific traits, movement, and behaviour of the target animals. 
 
NParks also worked with DHI to develop and employ agent-based modeling to predict habitat 
and species connectivity within Singapore’s coastal waters and identifying coral species for 
maximum conservation impact. This gave scientific basis to designate Sisters’ Islands as a 
marine conservation site and gazette it as our first marine park.  
 
Creating Three-Dimensional (3D) Models of Our Trees: NParks is taking its tree 
management to the next level through an initiative on 3D modelling of our trees. By creating 
and using geospatially, semantically and biologically accurate 3D models, NParks seeks to 
transform its tree management such that it is even more sustainable, efficient and effective in 
the face of challenges such as climate change.  
 
This partnership is crucial as it brings together expertise in different fields to work successfully 
on this initiative. The inter-disciplinary approach is necessary to provide a holistic 
understanding of the problems encountered and to provide an all rounded solution covering the 
development of tools, development of statistical models, and algorithm for performing tree data 
extraction from acquired data, as well as, reviewing operational processes for greenery 
management. The roles of the agencies involved in this partnership are briefly described below: 
 

a) NParks leads the project and supports with its knowledge on our trees, tree biology and 
access to its rich database on our trees.  

b) Singapore Land Authority provides the main source of remote sensing data from its 
3D national mapping project. This remote sensing data include aerial and mobile LiDAR 
(Light Detection and Ranging) datasets, which provides a baseline input for the data 
extraction and modelling process.  

c) NUS CRISP acquires the necessary satellite imagery to isolate and extract individual 
trees from the laser scanned (Light Detection and Ranging (LiDAR)) dataset. 

d) greeHill processes and extracts the required parameters and semantics of individual 
trees which are used in the modelling of the trees’ structural stability. It develops 
algorithms to automatically extract the tree parameters from LiDAR scans which 
reduces the time that staff would otherwise spend in the field to manually collect these 
data.   

e) A*Star IHPC uses parameters and semantic information to automatically generate the 
corresponding CityGML-compliant 3D tree models.  



f) GovTech Modelling and Simulation team evaluates the efficiency and scalability of 
these models within the 3D platform and produces a set of recommendations for setting 
the Singapore CityGML standards for vegetation.  

 

 
 
SUPPORTING INFORMATION: Please send any supporting information to the address above, 
including information from candidate (i.e. excerpt from program description, web site print-out, 
press release, etc.) 
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Tree Management Ecosystem 
 



 
Park Management Ecosystem 
 

 
Biodiversity Management Ecosystem 
 



 
Trees.sg – an online tree portal for the public 
 

 
Multispectral analysis – tree health assessment 
 



 
Mechanisation of tree management 
 

 
Tree inspection Micro-drone (TIM) 
 



 

 
Sensors and Remote Cameras for Turtle Hatchery 
 

 
Roadway Animal Detection System (RADS) 
 



 
Camera/video traps uses to detect wildlife 
 

 
Population modeling of wildlife 
 



 
Agent-based modeling to determine movement of and connectivity 
between marine species 
 

 
Ultra-lightweight satellite trackers for monitoring of migratory shorebirds 

 
 
NOMINEE CONTACT INFORMATION (for award follow up and coordination) 
Name/title: Mr Foong Chee Leong 
Email: Foong_chee_leong@nparks.gov.sg   
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