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1.EXECUTIVE SUMMARY 
 
Project “Heylhi”, implemented by the Small Island Geographic Society (SIGS), is an initiative made 
possible by the Program for Asia Resilience to Climate Change, a trust fund administered by the World 
Bank and funded by the United Kingdom’s Foreign, Commonwealth & Development Office (FCDO), 
which has made US$3.5 million available to Asian Disaster Preparedness Center (ADPC) to identify 
and pilot innovations to reduce climate risk and build climate resilience of communities vulnerable to 
such risks and extremes.  
 
Maldives, being a country consisting of small, low-lying islands is highly vulnerable to the impacts of 
climate change and sea level rise. Already, 90% of the inhabited islands have reported flooding, 97% 
shoreline erosion, and 64% seasonal erosion of the beaches. Project Heylhi is aimed at developing a 
citizen-science based mobile application to collect data on coastal erosion and flooding. The data 
gathered can be used to develop end-products such as maps and statistics which can support 
development planning and future research, both nationally and locally. The application will be piloted 
in Haa Dhaalu Vaikaradhoo, an island community in the Maldives.  
 
Over the course of the project timeline, our team has met with the island community and garnered their 
support for the project. With help from the Island Council and community members, we have produced 
a detailed drone map of island, identified 6 locations to install erosion monitoring markers, pilot tested 
the mobile application and trained community members to use the application. Currently data is being 
collected and troubleshooting is underway. We are expecting to continue with the community to improve 
the application based on initial usage and continue data collection. We plan to extend this work to have 
SIGS team trained for analysis and use of the data for trend identification, forecasting and research 
purposes.  
 
2.BACKGROUND TO PILOT 
 
One of the most vulnerable countries to climate change and sea level rise, the low-lying islands of the 
Maldives already report that 90% of islands experience flooding, 97% shoreline erosion, and 64% 
seasonal erosion of the beaches. Though collection of erosion and flooding data has been identified as a 
high propriety since late 90s, the geographically dispersed nature of islands combined with high cost 
and time has been a barrier for the Government of Maldives to practically collect such data. The pilot 
project “Heylhi”, proposed by Small Island Geographic Society (SIGS) addresses this gap in data 
collection.  
 
(i) Pilot Solution 
 
The proposed solution by SIGS, for the Climate Innovation Challenge, is a mobile application “Heylhi” 
that utilizes citizen science and crowd sourcing to gather data regarding coastal erosion and flooding 
throughout the country. “Heylhi” is a local term in the Maldivian language used to describe the 
protective coastal vegetation around the periphery of an island, and hence, the name is used for the 
application. The application enables the users to log/report any sites that they might come across that 
has been affected by coastal erosion or flooding. This data is sent to a GIS database which allows the 
data to be analyzed further. The data gathered can be used to develop end-products such as maps and 
statistics which can support development planning and future research, both nationally and locally. The 
proposed solution is a low cost and less time-consuming method to collect information to support 
planning and decision making. 
 
(ii) Goals and objectives and contribution to innovation in climate resilience 
 
The main goal of our solution is to enable collection of real-time erosion and flooding data across the 
country in a timely and cost-effective manner. Collection of environmental data across the spatially 
dispersed islands of Maldives is time consuming and costly. The engagement of users in the community 
and use of mobile applications will enable such data to be collected more frequently with much lowered 
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costs. Maldives has high internet connectivity and a high number of mobile users. The objective of this 
project is to develop the mobile application to collect data and pilot test the application in an island 
setting. 
 
The combination of technology with citizen science is the main innovation of the Heylhi application, 
The collected data can be utilized through further analysis to measure erosion rates, and trends that can 
be used in island development planning. Having this information builds resilience of communities as 
they can plan and implement climate adaptation measures based on evidence. Such information also 
builds climate resilience and national level in providing the Government with information to develop 
policy interventions and sectoral planning at national level. Engagement of community members to 
collect data develops climate resilience of communities further, as the engagement provides more 
awareness of climate change impacts and measures that can be taken to adapt among community. Many 
studies done on climate change in the Maldives have mentioned a type of scepticism among 
communities about climate change as in it is something that will happen in the future. Continuously 
collecting data and seeing the changes can make this seem more real to communities and encourage 
them to include climate adaptation in island planning. 
 
(iii) Target group and beneficiaries 
 
The main target group for the product is local island communities. We expect the Heylhi application to 
benefit local governments, NGOs, schools, local businesses and individuals who are working within the 
environment field, and young people who have an interest for environmental protection. Using the data 
collected from our application, local governments and CSOs (Civil Society Organizations) will be able 
to collect data to design interventions to address the issues of coastal erosion and flooding in the islands. 
Specifically for the pilot, the island community of Vaikaradhoo, one of the inhabited islands of Haa 
Dhaalu Atoll administrative division of the Maldives has been chosen as the study site. Vaikaradhoo 
was chosen as the island is very prone to erosion and flooding both from surges and heavy rainfall. 
 
The population of Vaikaradhoo stands at 1,811 as of 2022 according to the latest updates from the 
Vaikaradhoo Island Council. There are 215 household plots of which 197 are currently occupied. The 
island has a generally gender balanced population with 51% males and 49%females. The island has a 
low elderly population over 65 years (7%) with a high youth population (32%). In total about 67% of 
the population are in the working age groups, 19 to 65 years. Error! Reference source not found. gives 
a breakdown of the island population by age and gender. 
 

 
Figure 1: Population by age and gender distribution for HDh. Vaikaradhoo (Source: Data from Vaikaradhoo 
Island Council) 
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Agriculture is the main livelihood activity of the island community while fishing, thatch weaving, and 
construction works are also practiced by some. Due to the rough seas surrounding the island, the locals 
focus more on agriculture rather than fishing unlike most islands in the northern regions of the Maldives. 
There are a total of 191 farmers in the island, with 169 agricultural plots. The Island Council gives each 
resident a certain area for agricultural purposes, and this makes farming on of the main sources of income 
for the locals. The island specialises in producing a few varieties of short-term crops such as banana, 
cucumber, watermelon, passion fruit, greens, scotch bonnet pepper, green chilli, papaya, taro, and 
pumpkin. Local tourism is low on the island with only 1 guesthouse currently in operation. 
 
Vaikaradhoo has a very typical island environment to other islands in the Maldives. Climate analysis 
and studies done in Maldives show that the northern region of the country, where Vaikaradhoo is, has 
more annual rainfall and temperatures compared to the other area. Further, the northern part of the 
country is more prone to surge hazard and high gusty winds. Though Maldives has low incidences of 
cyclones the northern part of the country is where most cyclone events have occurred in the past. All 
these climatic factors make Vaikaradhoo very prone to erosion and flooding both from surges and heavy 
rainfall. 
 
Vaikaradhoo Island Council reports erosion and flooding mainly on the northern part of the island but 
the southern as well as the eastern and western areas area also impacted to some extent as seen in Error! 
Reference source not found.. The Island Council is not able to systematically collect information on 
these events. Continuous data on these events will be very useful for the island development planning. 
The Island Council needs both technical and financial support to establish such data collection 
mechanisms. The development of the Heylhi application and associated trainings to use the application 
will provide such an opportunity for data collection. Once established this system will be low cost to the 
Island Council as the data collection effort will be based on the effort of the public, citizen science. 
 

 
Figure 2: Erosion and flooding prone areas in HDh. Vaikaradhoo (Source: Island Council) 
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(iv) Intended key metrics 
 
The pilot solution utilises quantitative metrics. Erosion is measured through distance to shoreline from 
a permanent marker erected at identified locations around the periphery of the island as well as 
photographs submitted from the markers as well as other locations on the island periphery. Flooding is 
measured using height of flood water levels from the ground for flooding. Additionally, location of 
flooding allows horizontal extent of flood impact from coastal surges. Number of properties and 
farmland damaged, including types of crops damaged, will also be collected.  
 
In terms of measuring project success, the main indicators monitored are 1) development of the mobile 
application, 2) number of people trained in Vaikaradhoo to use the application and 3) use of application 
by the community for pilot testing.  
 
(v) Short-term and long-term impacts 
 
The short-term impacts include: 
 
- Starting of long-term systematic collection of coastal erosion and flooding data. 
- Engagement of communities in data collection, thereby increasing awareness and importance of 
climate change impacts. 
- People trained in the community to collect data. This includes engagement of school community. 
- Island Council incorporating climate impacts into their island development planning. 
 
Some of the anticipated long-term impacts include: 
 
- Generate long-term datasets for coastal erosion and flooding. 
- Allow further analysis of data to identify trends and patterns and forecasting of future events. 
- Once successfully piloted, and improvements on the model application made, this can be scaled up to 
be used across the whole country. 
- Data and analytics can support evidence-based policy solutions and strategic planning at national level. 
- The application can be utilised for future research and development 
 
(vi) Innovator’s profile 
 
Small Islands Geographic Society (SIGS) is a Non-Governmental Organization (NGO) registered in the 
Maldives in February, 2018, that aims to create an interest among young people and building new 
generations who are interested on the unique environment, geography, and the livelihood of small 
islands. The organization has been founded by a group of individuals consisting of professional 
environmental consultants with more than 20 years’ experience of working in the Maldives. As such, 
SIGS will collaborate genuine, knowledgeable, and practical ideas and concepts that positively impact 
small island environments and its people. 
 
Since 2018, Small Island Geographic Society has successfully completed a number of projects 
including; 
 

1. SIGS in association with Water Solutions successfully certified 3 students for PADI Open Water 
Diving and 4 students in PADI Advance Open water diving as part of an ongoing program to 
increase the capacity of diving community in the Maldives. Water Solutions provided the 
resources to complete this program. 

 
2. Research on Banana Reef: Banana Reef is one of the most famous dive sites in Maldives and a 

marine protected area. SIGS in association with Water Solutions Pvt Ltd, has undertaken an in-
depth hydrographic survey at the reef to map the sea bottom and reef surface of the Banana Reef. 
The surveying team of Water Solutions has produced a detail map of the Banana Reef. The map 
would be useful to the diving community.  
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3. SIGS organized an expedition to the protected area and wetlands at Huraa to understand the 
biodiversity and ecology of the mangrove system. A marine biology student from University of 
Plymoth, UK join in the expedition to undertake an ecological map of the protected wetland.  

 
4. Sampling research on pollution of marine environment: A sampling study was undertaken near 

Thilafushi island in July 2019 to assess the level of pollution in the marine environment around 
Thilafushi. Thilafushi is an unregulated landfill that has been in operation in the Maldives for 
more than 20 years. Pollution from leachate and solid waste has been a big issue over the yearsand 
there has been concerns about the extent of pollution from the land fill and how this would affect 
the general public. 

 
5. UNDP Smart Farming Project (2020): This project aims to provide a selected number of small 

farms in the Hdh. Hanimaadhoo with simple smart tech devices to help farmers manage water for 
irrigation more efficiently and effectively. 
 

6. HOME Project (2021): Sustainability begins at HOME (Helping Our Marine Environment) is an 
initiative funded by USAID’s Clean Cities, Blue Ocean (CCBO) program. CCBO is USAID’s 
five-year, $48 million flagship program to respond to the global crisis of ocean plastic pollution. 
Our main objective of the HOME project is to bring about behavior and social change through 
engagement with households to reduce their use of single use plastic. This project supports the 
SUP phase-out planned by the government of Maldives for 2023. 

 
The above-mentioned projects have strengthened the administrative and managerial capacity of the 
organisation. We currently support 5 staff and engage student volunteers and interns in implementation 
of project activities. Engagement of students in our projects is beneficial for the students as well in terms 
of experience gained. By working closely with the government and local CSOs, businesses and students 
it has enabled our organisation to manage and implement our projects more effectively and with 
knowledge and input from these partners. This also helps us to develop solutions which can be scaled 
up and implemented in the future. 
 
3.PROCESS, PROGRESS AND RESULTS 
 
i) Project implementation 
 
In order to implement the project in HDh. Vaikaradhoo, our team coordinated with the local Island 
Council in order to seek assistance and support throughout the course of the project timeline. The SIGS 
team visited Vaikaradhoo for the first field visit from February 24th - 28th, 2022. The main purpose of 
the visit was to introduce the Heylhi project to the community and also collect the baseline information 
required for the application development. During the visit, the team met with both the local Island 
Council as seen in Figure 4 on the following page, and the island community as seen in Figure 5 on the 
following page, to introduce the Project Heylhi. Both the community and Council received the project 
positively and saw this application as a beneficial tool for future use as many community members are 
farmers and their crops are prone to severe damage through flash floods. The Council provided support 
to the team through identification of locations in the island that are most prone to erosion and flooding 
as seen in Figure 2, and 3 in the next page.  
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In terms of data collection, the local island council shared a diagram showing erosion and flooding prone 
areas in Vaikaradhoo as seen in Figure 2, which helped to identify potential positions for the markers to 
measure erosion. In addition to this, the team conducted a drone mapping to get a detailed view of the 
island which can be used to improve island development planning by the Island council. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Severe erosion in HDh. Vaikaradhoo 

Figure 5: 24/02/2022 Workshop with local community to 
discuss implementation of Project “Heylhi” 

Figure 3: 24/02/2022 Meeting with HDh. Vaikaradhoo Island 
Council to discuss Project “Heylhi” 

Figure 12: Ariel Mapping conducted by SIGS Team 
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The application development work had commenced prior to the field visit and the findings from the 
ground helped refine the Heylhi Application to include the actual map of Vaikaradhoo, position the 
markers for erosion data collection and specific features requested by the community such as agricultural 
crop damage. The application was developed for testing during our second visit to the island.  
 
It was decided that 6 markers would be placed around the island to measure erosion (Figure 7). Prior to 
the 2nd visit, the team designed and tested the marker, which will include three photo frames to take still 
pictures of the same area from the same angle over a long period of time. This can be seen in Figure 6. 
The pictures over long periods of time would show us a visual representation of shoreline change in the 
area. In addition to uploading pictures from the markers, users can upload free roam pictures from any 
location along the shoreline of the island.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
During the second visit to HDh. Vaikaradhoo from June 8th - 11th, 2022 our team installed the markers 
on the 6 identified zones for erosion monitoring and held an information session for the local community 
to discuss how to use the Heylhi Application as well as a training session for 11 selected members of 
the community. The purpose of the training session was to teach selected members of the community 
on how to collect data from these markers and fill out the Advanced Form from the Heylhi app. These 
members will be monitoring the 6 erosion zones and collecting data from month to month. This data can 
be used by the Island Council in order to prevent future climate disasters that may take place.  
 
 
 
 
 
 

Figure 7: Marker Locations in HDh. Vaikaradhoo	

Figure 5: Training Session for Selected Community Members 

Figure 6: Marker stand in HDh. Vaikaradhoo	
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After the training has been conducted, the trained members will be using the Heylhi application to collect 
data from the set marker locations from month to month. This data will then be sent to the backend of 
the application where it will be stored in a database. This database can be used to compare data from 
month to month to identify trends in erosion and flooding during different Monsoons of the Maldives. 
 
ii) Key Outputs/Outcomes 
 
The main outcome identified initially during project formulation was that individuals will learn how to 
measure the level of erosion and flooding within an island and will be able to determine causes and 
come up with possible solution. In the course of the project implementation, we have 11 community 
members including members of the Island Council, school, and NGOs to take data for erosion and 
flooding measurement and also to upload this data using the mobile application. 
 
Further specific outputs produced through this project are: 
 
- Heylhi mobile application to collect erosion and flooding data 
- A Baseline map of Vaikaradhoo island 
- Established markers for erosion measuring 
- Established long-term data collection through citizen-science. 
 
iii) Major Achievements 
 
Some of the major achievements within this project include the implementation of the Heylhi application 
to collect erosion and flooding data, providing a baseline map to the local island council to promote 
island development planning, and establishing long-term data collection through citizen science. In 
addition to this, the support that we received from both the community and the local island council was 
one of the biggest achievements throughout this project. The level of cooperation that we received in 
order to implement the project ensures continuation of the project through community ownership.  
 
As the team included students in the list of trained community members, this gives students an 
opportunity to learn beyond classroom and learn about climate change impacts and measures that can 
be taken to monitor impacts through first-hand experience. One of the parents of a student mentioned to 
the team that she is glad that her daughter will be able to apply the skills on a practical basis and get to 
learn more about being environmentally responsible. 
 
 
 
 
 

Figure 6: Demonstrating how to measure distance to 
shoreline from Marker 

Figure 7: Demonstration of how to take pictures using the 
Frames 
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iv) Visible early-stage impacts 
 
Awareness is one of the main early-stage impacts that can be seen from the project. After the team had 
installed the markers and conducted the trainings, members from the community had sent our team 
pictures of the marker inquiring regarding the project. The project has generated a lot of interest locally 
and this has generated awareness on climate change and impacts. 
 
Our team installed the markers during the south west monsoon. During this monsoon, the island is prone 
to flooding due to waves and rain. After we had installed the markers, our team received a lot of pictures 
of the markers from community members showing visible erosion already taking place near the marker. 
Due to this, some of the markers require relocation as they have a chance of being washed away. 
Refining work of the markers and the data collection locations will have to be revised following the 
experience of the markers on site in real conditions. 
 
  
  
  
  
  
  
  
  
  
 
 
 
 
 
 
 
 
 
 
 
4.CHALLENGES AND MITIGATION MEASURES 
 
The main challenge our team faced during the implementation of Project Heylhi was the travel 
limitations that were put into effect by the Government of Maldives due to a surge of COVID 19 cases 
during December 2021 - February 2022. During this time, our team had initially planned on completing 
our first visit to HDh. Vaikaradhoo to meet the Island Council, community members and to conduct a 
baseline survey. Since traveling was not an option, we held the first inception meeting with the Island 
Council online and discussed the implementation of Project Heylhi in HDh. Vaikaradhoo. We were able 
to continue working on the development of the application including the User Interface Design and the 
Software Design Document during this time as the Island Council shared their ideas and expectations 
for the application and overall project. 
 
In addition to travel limitation, another challenge was the difficulty in registering the Heylhi Application 
into an iOS platform/Apple App Store. This required a lot more permissions than our development team 
had anticipated. Due to this, our team gave more priority to registering the application in the PlayStore/ 
Android App Store. The deadline of the project was the last challenge our team faced during the timeline 
of Heylhi we were given December 2021 - July 2022 to complete the development of the application. 
However, we were able to structure our timeline to adjust to travel limitations and to meet the deadline 
of the Project. 
 

Figure 11: Shows a picture of Heylhi Marker sent in by community 
members of HDh. Vaikaradhoo 
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5.LESSONS LEARNED AND RECOMMENDATIONS 
 
The unavailability of information regarding coastal erosion and flooding was apparent during our visits 
to HDh. Vaikaradhoo. This was another lesson we learnt through the project. The community are not 
well informed about the environmental issues of their island and are unsure regarding the kind of steps 
that they can take to help. Due to this, our team had prepared a presentation regarding environmental 
risks and forming environmentally friendly habits. For future projects that are based around islands, our 
recommendation would be to hold more information sessions for the community so that they will be 
more aware of the type of environmental issues effect by islands.  
 
Once the markers had been installed, we were able to trial the use of the markers along with data 
collection. During this period of the south west monsoon, there was severe weather and severe flooding 
events that occurred in Vaikaradhoo, and this helped to identify issues with the marker locations and 
helped us understand what modifications that need to be made in real life conditions. 
 
Throughout the project timeline, one of the main problems we faced was the dispersion of funds and the 
project deadline of 6 months. As the dispersion schedule was 10%, 20%, 20%, 50%, our team was 
unsure whether this payment schedule would help us complete the first few activities of the project. 
However, as SIGS made an Equipment Lease and HR services agreement with Water Solutions Pvt Ltd, 
we were able to proceed with the project activities and the deadline.  
 
 
6.CONCLUSION AND WAY FORWARD 
 
During the timeline of the project, our team at SIGS has been able to successfully implement Project 
Heylhi at HDh. Vaikaradhoo with the help the of the Local Island Council, FCDO, World Bank, and 
ADPC. With the help of the Heylhi application, trained members of the community can continue to keep 
collecting data regarding coastal erosion and flooding. Overtime, this database can be used by 
government bodies in order to guide policy making and island planning. In addition to HDh. 
Vaikaradhoo, our hope is that a majority of islands in the Maldives adopt “Heylhi” as a methodology to 
collect data and for this data to be used to improve the livelihood of those living in Small Islands.  
 
Due to the limited timeframe of the project, we were only able to complete up to testing the application 
with the community. We have identified modifications to some of the marker locations and other minor 
changes that need to be made. These will be made and any changes to the application based on the 
feedback from initial user groups from community. We plan to trial with the limited users for some time 
to identify and address issues that need troubleshooting. The back-end work on making available the 
uploaded data for viewers will be continued. Further, we would like to seek funding for a second phase 
of this to train staff of SIGS to analyse the data and develop trends, and model predictions of erosion 
and flooding events as well as utilise the data for research purposes. This will enable our team to learn 
how to best utilise the collected data and improve on the current work of the Heylhi application and take 
it to the next level. 
 
 
 
 
 
 
 




