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Summary 

 

Project “Heylhi 2.0” is a project funded by the Asian Disaster Preparedness Center 

(ADPC) to upscale the pilot project “Heylhi” that took place in 2022. “Heylhi” is a beta mobile 

application that utilizes citizen science to gather data regarding coastal erosion and flooding in the 

Maldives and was piloted in HDh. Vaikaradhoo, where 6 locations were identified to install 

erosion monitoring markers, and trained community members to use the application.  “Heylhi 2.0” 

involves upgrading the application and replicating it in 6 other islands. These islands include K. 

Dhiffushi, Hdh. Vaikaradhoo, and 4 islands in Laamu atoll. The baseline report will identify 

current specifications of the islands (K. Dhiffushi and HDh. Vaikaradhoo) in terms of location, 

methodology, physical environment, social environment and more, in order to provide an 

information base against which to monitor and assess an activity’s progress and effectiveness 

during implementation and after the activity is completed. 
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1 Introduction  

Project “Heylhi 2.0” is a project funded by the Asian Disaster Preparedness Center (ADPC) to 

upscale the pilot project “Heylhi” that took place in 2022. “Heylhi” is a beta mobile application 

that utilizes citizen science to gather data regarding coastal erosion and flooding in the Maldives 

and was piloted in HDh. Vaikaradhoo. Heylhi 2.0 will involve upgrading the mobile application, 

and replicating it in 6 other islands. These islands include K. Dhiffushi, Hdh. Vaikaradhoo, and 4 

islands (Identified by the Ministry of Climate Change, Energy and Environment (MoCCEE)). This 

report includes the baseline assessment conducted on K. Dhiffushi and Hdh. Vaikaradhoo. The 

overall purpose of the baseline survey was to survey the islands and identify marker locations in 

the islands. The primary objective for K. Dhiffushi was to review impact of erosion to the island 

itself, conduct drone mapping and identify possible marker locations. For HDh. Vaikaradhoo the 

primary objectives were to assess the state of existing markers installed from the pilot project and 

identify more suitable locations to reinstall them.   

The 4 islands by MoCCEE will utilise Heylhi 2.0 to monitor effectiveness of the coastal protection 

structures to be established. The islands have been revised and we are awaiting their final 

confirmation to do a survey of the coastal protection area.  

 

1.1 Methodology 

Similar methodology was conducted for both the islands to collect and identify information 

relating to socio-economic, physical environment, and erosion/flooding prone areas using drone 

mapping. A walk transects were conducted around both islands to observe erosion sites and 

identify the potential locations for marker stands. This approach allowed for a thorough 

examination of the eroded area of the islands and changes to the marker stands initially installed 

in HDh. Vaikaradhoo. Meetings with Local Island Councils were carried out to discuss the 

implementation of the project and collect necessary data regarding the islands. However, there 

were delays in conducting the site visits and drone mapping due to severe weather events in 

Maldives.  

 

1.2 Project Locations 

Vaikaradhoo, located in Haa Dhaalu Atoll is 269.5 km north of the country’s capital, Male’. The 

administrative division consists of the southern section of natural Thiladhunmathi Atoll (which is 

shared with North Thiladhunmathi (Haa Alifu) Atoll) and Makunudhoo or Maamakunudhoo Atoll 

with its large reef.  The atoll is located between latitudes 6°32' 31.19” N and longitudes 

72°57’5.99E. This atoll consists of a total of 13 inhabited islands and the capital of this atoll is 

HDh. Kulhudhuffushi.  

Hdh. Vaikaradhoo is located between latitudes 6°32’52” N and longitudes 72°57'10” E. The 

closest airport to the island is HDh. Kulhudhufushi City about 15km away. 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 
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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.   

Dhiffushi, located in Kaafu is 36.99 km northeast of the country's capital, Male’. The atoll is 

located between latitudes 4°25’N and longitudes 73°30’E. The capital of this atoll is K. 

Thulusdhoo. K. Dhiffushi is located between latitudes 4°26'28”N and longitudes 73°42'40”E. The 

closest airport located is Velana International Airport in Hulhule’ which is 24.7 km away. The 

population of K. Dhiffushi is 1,274 as of 2022 according to the Maldives Bureau of Statistics. The 

island has a somewhat a gender balanced population but skewed towards male with 59% males 

and 42% females. Figure 3 show the location of the two islands and Figure 1 and Figure 2 shows the 

islands Vaikaradhoo and Dhiffushi, respectively. 

  

 

      Figure 1. Island of Vaikaradhoo in Haa Dhaalu Atoll. 

      

 

 

 

 

 

 

             Figure 2. Island of Dhiffushi in Kaafu Atoll. 

Figure 3. Map of Maldives. (Adapted 

from: d-map.com) 
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2 Existing Environment of the Islands 

The islands are in the same geographic region and share many similarities in terms of climatic 

conditions, physical environmental as well as social and cultural characteristics in the Maldives. 

Therefore, the description of the existing environment of the island Vaikaradhoo will be generic 

for all islands with any unique characteristics in individual islands highlighted within the 

description. For Dhiffushi, main priority of existing environment consists of guesthouse tourism 

hence a lot of the vegetation is being replaced to accommodate the construction of guesthouses.  

 

Figure 4. Agriculture in Island of Vaikaradhoo. 

 

Figure 5. Guesthouse Tourism in K. Dhiffushi. (Source: Maldives Insider) 
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2.1 The Socioeconomic Environment 

Agriculture is the main livelihood activity of the Vaikaradhoo 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, passionfruit, 

greens, scotch bonnet pepper, green chilli, papaya, taro, and pumpkin. Local tourism is low on the 

island with only 1 guesthouse currently in operation. 

There are a number of culturally significant sites within the island. These sites vary from protected 

trees, mosques, rocks, graves, etc. such as Boe Gas, Kan’doofa, Maamiskiy, Jaadi Valhithan and 

more.  

Dhiffushi island is primarily dependent on the guesthouse tourism of the island. They have 23 

registered guesthouses with rooms ranging from 8 to 64. Guesthouse tourism creates a number of 

local employment opportunities in the island and the revenue generated from this industry 

contributes to the island’s economy, support local business and infrastructure developments. The 

island locally produces various souvenirs from handcraft artworks including paintings. There are 

no culturally significant sites within K. Dhiffushi.  

2.2 The Physical Environment 

Vaikaradhoo island is oval shaped and has a length of about 1.3 km and a width of 0.7 km along 

the longest and widest parts. People reside in about one third of the island while the rest are 

vegetation which comprise of agricultural plots and forest areas. The island has a harbour on the 

northern side of the island while the rest of the beach maintains natural characteristics with no 

coastal modifications. A fringing ref surrounds the island. 

Dhiffushi is an island with a length of 0.95km and a width of 0.2km. While the majority of the 

island is used for people to reside on only a small area remained with the natural vegetation. 

Total area of the island’s vegetation could approximately be 65,147.84 m². Most commonly 

found flora are coconut palms. Tropical shrubs and various types of grasses also thrive in the 

island. The marine life of the island consists of vibrant coral reefs and clear lagoons making it a 

popular spot for snorkelling and diving.  

2.2.1 Meteorology and Climate  

Rainfall 

The climate of Maldives is tropical and monsoonal. Two seasons dominate Maldives' weather: the 

dry season (December to April) associated with the northeast monsoon and the rainy season (May 

to October) brought by the summer southwest monsoon. The southwest monsoon sees the arrival 

of heavy rain and sometimes very windy weather, while the northeast monsoon is dry and calm. 

Rainfall at Hanimaadhoo shows that in the northern atolls there is an annual average of 1,779 mm 

of rain. Rainfall at Hulhule shows that in the central atolls there is an annual average if 1,966 mm 
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of rain. Annual average rainfall projections for 2011 to 2050 (Figure 6) show that in the northern 

atolls rainfall will increase and it is likely the case for Vaikaradhoo island. Consequently, the 

central atolls rainfall will increase up to 4.00 – 8.00 mm/day hence the same for Dhiffushi island.  

 

Figure 6. Average seasonal rainfall projection (Source: Asian Development Bank (2020)) 

Temperature  

The location of the Maldives near the equator and surrounded by sea means that there is very little 

temperature variation throughout the year. The temperature of Maldives ranges between 25°C and 

31°C throughout the year. According to meteorological data from Hanimaadhoo, the warmest 

period in the northern atolls is from March through to May (Figure 7). The northern areas of 

Maldives, where Vaikaradhoo is, is warmer compared to the southern part of the country. While 

Dhiffushi located in the central area is slightly lower in temperature in comparison to the northern 

region.  
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Figure 7. Seasonal average temperature (1970-2005) (Source: Asian Development Bank (2020)) 

Wind 

As can be seen from the wind data from Hanimaadhoo, winds over northern atolls mainly vary 

between west-southwest and west-northwest of which predominant winds blow in a westerly 

direction (Figure 8). Winds follow the traditional definition of monsoon with seasonal reversal of 

wind direction by more than 120o occurs between the months January and July.  

The wind data from Hulhule represents, winds over central atolls blow in a westerly wind direction 

with variation between west-southwest and west-northwest similarly to northern atolls. (Figure 9) 
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Figure 8. Wind speed and direction recorded at HDh. Hanimaadhoo (1992 – 2018) 
Source: CDE Consulting (2020) 

 

Figure 9. Wind speed and direction recorded at K. Hulhule' (2003 – 2023)  

Tide and wave characteristics 

Tides are single waves that stretch across ocean basins. They are also shallow-water waves because 

their wavelengths greatly exceed the depth of the ocean. The tide observed in Maldives can be 

classified as mixed diurnal tides. Major dominant types of waves experienced in Maldives are local 

generated and swell waves. Tide levels are important that the impact of a storm surge can be greatly 

influenced by the tides at the time of the event. 

 

Sea level rise 

Climate change and associated sea level rise is a great concern for the Maldives as the islands are 

very low-lying. The average elevation of Maldivian islands is 1.5 m above mean sea level (MSL). 

Long-term records of sea level data are available for Male’ region and GA in the south, however, 

there is limited records in Hanimaadhoo monitoring station closest to HDh Vaikaradhoo. 
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According to the Ministry of Environment and Energy (2016), existing long-term data show there 

is a rise in sea level of 3.753 and 2.933 mm per year in Male’ and Gan respectively. According to 

this data the northern station shows a higher rise in sea level compared to the south. Changes in 

sea level would be significant in erosion and flooding incidences in the Maldives.  

Hazards and Disaster  

Flooding due to rain is the most frequent natural events in the Maldives. The Ministry of 

Environment and Energy (2016) report a lack of a systematic mechanism for collecting and 

recording flood events. Some studies done on rainfall and flooding in the Maldives have shown 

that the northern (Vaikaradhoo location) and central regions of the Maldives are more prone to 

extreme flooding than the southern parts of the country. 

Flooding due to surges and swell waves and tides is also a frequent disaster occurring in the low-

lying islands of Maldives. Coastal flooding in the Maldives cause damages to properties, 

household goods, saltwater intrusion to groundwater aquifer and erosion. The southwest monsoon 

from May-November is known to generate waves of high intensity and cause more severe such 

events. Vaikaradhoo is located in the northern areas of the Maldives and is at high risk of surge 

events while during these times north male atoll (K) experience moderate to low surges. (Figure 

10) 

 

Figure 10. Surge hazard zones of Maldives (Source: ADB 2020) 
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Maldives experiences high winds from May to November during the monsoonal season. Analysis 

of return gust wind speeds show that winds of 50 miles per hour is almost every year in the 

Maldives. For the north, where Vaikaradhoo is located, and for the central, where Dhiffushi is 

located, return period of winds of 60 miles per hour is every 5 years or less (Figure 11). Strong and 

extreme winds cause damage to property, vegetation and crops as well as causing rough seas and 

associated storms and surges. Impacts of such high wind events will be severe for a farming 

community like Vaikaradhoo. National Disaster Management Authority identified many islands 

in the central including K. Dhiffushi suffered damages to properties due to the falling of trees from 

strong winds. This is likely to affect the tourism in the island through damages to guesthouse and 

decline of tourist arrival. 

 

Figure 11. Return period of high gust winds in the Maldives (Source: MEE, 2016) 

Though high wind events occur other such disasters such as cyclones and tornadoes are not 

common in the Maldives as the Maldives is outside the main area of tropical cyclones. A disaster 

risk profile for Maldives prepared by UNDP in 2006 identified the northern islands, where 

Vaikaradhoo is situated, as being in greater risk of cyclonic winds and storm surges. This is 

consistent with the cyclonic wind hazard reported by ADB (2020) which report maximum wind 

speeds of 96.8 knots in the norther part of the country. The central islands, including K. Dhiffushi 

also experience maximum wind speeds of 84.20 knots. (Figure 12). 

Aside from cyclones, Maldives also have experienced some earthquakes and a tsunami. In 25 

years, three earthquakes with a magnitude of at least 7.0 hit Maldives (UNDP 2006). Tsunami 

events are rare with the only recorded tsunami event occurring on 26 December 2004. It generated 

waves up to 4.2 meters that damaged at least a dozen of the inhabited islands and thousands of 

homes, affected thousands of lives, and lost about two–thirds of the country’s gross domestic 

product (UNDP 2006). The northernmost part of the country was also severely affected by the 

event. Hanimaadhoo monitoring stations recorded wave heights of about 2.5m. 
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Figure 12. Cyclonic wind hazard zones in Maldives (Source: ADB 2020) 

2.2.2 Water Resources 

There are no rivers or streams in any of the islands of Maldives, and only a few wetlands or 

freshwater lakes locally known as kulhi exists in few islands. Similar to other islands of the 

country, the main source of freshwater is groundwater and rainwater. Groundwater is found in 

basal aquifers, generally unconfined in nature and extending below sea level in the form of a thin 

fresh water lens. They are vulnerable to saline intrusion owing to the freshwater-seawater 

interaction and need to be carefully managed to avoid over-exploitation. 

Rainwater is generally used for drinking and cooking and groundwater for most other domestic 

needs. Rainwater is tapped from roofs and collected and stored in various types of tanks. All the 

islands have individual household as well as community tanks.  

 

 

2.2.3 Biodiversity  

Terrestrial Flora and Fauna 
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Islands of Haa Dhaalu have flora and fauna characteristics similar to the other islands of the 

Maldives. Vegetation in a typical Maldivian island can be broadly categorized into beach crest and 

inner island vegetation. The beach crest contains species such as Scaevola taccada (sea lettuce), 

Pemphis acidula (ironwood), Heliotropium arboreum (octopus bush), Pandanus (pandanus 

varieties such as screw pine), Guettarda speciose (beach gardenia), Cordia subcordata (sea 

trumpet), Hibiscus litoreus (Portia tree) and Hibiscus tiliaceus (sea hibiscus). Sea lettuce, octopus 

plant and ironwood were also found along the beach of Vaikaradhoo (Figure 13).  

Out of Hdh. Vaikaradhoo island’s total 104 hectares, a total of 80 hectares is lush vegetation. This 

totals to 76% of the whole island’s coverage in vegetation. The island has 69 plots of agricultural 

land where various crops such as banana, watermelon, pumpkin, eggplant, cucumber and millet 

are grown. 

 

          

Figure 13. Ironwood and octopus bush found near the beach. 
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There is a mangrove area on the eastern side of Vaikaradhoo (Figure 14). The area is known locally 

as Kandoofaa. Kandoo is the local name for the mangrove species Bruguiera cylindrica (small 

leafed orange mangrove), which is the most commonly found in the Maldives. There are 14 species 

of mangrove plants found in the Maldives. Some of these include Lumnitzera recemosa (Black 

mangrove), Bruguiera cylindrica (small leaved orange mangrove) and B. gymnorhiza (large leaved 

orange mangrove). The diversity of native terrestrial fauna in Maldives is poor compared to the 

flora and no assessments were done in Vaikaradhoo. Some sea birds and insects were observed. 

No marine surveys were also conducted for Vaikaradhoo.  

 

Figure 14. Mangrove Area in Vaikaradhoo 

Dhiffushi island’s flora mainly consist of coconut palms along the beaches. Other trees such as 

breadfruit trees (Artocarpus altilis), banyan trees (Ficus benghalensis) and various species of 

hibiscus also contribute the greenery of the island. The coastal areas are enhanced by beach 

vegetation such as sea lettuce (Scaevola taccada) and many sea grasses and herbs surrounding the 

shore. 

The fauna of the island consists of the vibrant coral reefs surrounding the island. These reefs host 

a wide variety of marine life including parrotfish, clownfish, sea urchins, various molluscs and 

more showcasing the rich marine ecosystem of the island. Dhiffushi island’s reef are also habitat 

to many reef sharks, manta rays and sea turtles. (Figure 15) 
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2.2.4 Protected areas 

There are a number of species of fauna protected in the whole of Maldives. These include 103 

species of birds, all species of turtles and rays and skates protected under the EPPA 4/93. In 

addition, dolphins, Napoleon wrasses, giant clams, black coral, whale sharks, conch shells, whales, 

sharks, berried female lobsters and lobsters less than 25cm in total length are protected under the 

Fisheries Act 5/87. In addition, there are a number of large trees which are protected under the 

Regulations of Conservation of Old Trees. One of these trees protected under this regulation in 

HDh. Vaikaradhoo is the Boe Gas, a Banyan Tree within the island.  

While there are no other protected areas or species specific to Vaikaradhoo, there are a few 

ecologically significant areas identified by the Island Council This includes the natural sand spit 

(thundi) on the western side of the island and the mangrove area on the eastern side. In addition, 

the Council noted the importance of the abundant coconut palms all over the island. The thundi 

area is socially significant as this is the area most commonly used by the community for recreation 

and swimming.   

There are no designated protected areas such as nature reserves and marine protected zones in 

Dhiffushi island. 

2.3 Erosion and Flooding 

The Island Council of Vaikaradhoo report that the island is very vulnerable to erosions and 

flooding both due to storm surges and heavy rainfall. shows the areas mainly affected by erosion 

and flooding as reported by the Island Council. Flooding due to surges occur mostly from the 

northern side of the island while some floods occur on the southern and eastern side. Erosion also 

occurs on the northern side as well as northwest and southwest parts of the island. The southwest 

part of the island is reported to have erosion during the whole year while the erosion is mostly 

occurring during the southwest monsoon on the northern side and in the northeast monsoon on the 

Figure 15. Coral reefs of Dhiffushi 
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northwest side. Throughout the year the island faces erosion. Figure 16 shows some pictures of 

severe erosion in February 2022.  

 

Figure 16. Severe erosion in Vaikaradhoo. 

According to the local authorities of Dhiffushi, that approximately over 200ft of beach have been 

lost in the past few years alone and that 10-20 coconut palms die on the beach yearly due to sea 

level rise. The severe erosion in the island is causing loss of land area hence leading to 

overcrowding in the densely populated island. The island is highly reliant on the tourism industry, 

but erosion is degrading the beauty of the beaches causing a decline in tourists as the beaches lose 

their natural attraction.  

  

 

 

 

 

 

 

 

 

Figure 18. Fallen coconut palms due to 

severe erosion in Dhiffushi. 

Figure 17. Exposed roots of coconut palms. 
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2.4 Setting up markers 

In Vaikaradhoo, the conditions of existing markers were analysed and the suitability of their 
current locations identified. Overall, the stands were solid and undamaged but the frames had 
rusted and some were broken. All instruction boards had been damaged. A detailed report of 
the assessment in Vaikaradhoo has been provided.  

Suitable new location keeping mind a ground marker in sight were identified for Vaikaradhoo 
and Dhiffushi. In Vaikaradhoo 6 locations and in Dhiffushi 4 locations were identified. Figure 19 
and Figure 20 (marked points in red) show the proposed new locations for markers. 

 

 

 

 

3 Conclusion 

The inhabited island in Haa Dhaalu Atoll, Vaikaradhoo is located 270 km from the north of the 

country’s capital. Male’. The population of the island is 1,811 as of 2022 according to the Local 

Council. The island has a generally gender balanced population with 51% males and 49% females. 

In total about 67% of the population are in the working age groups, 19 to 65 years. Dhiffushi 

located in kaafu atoll is 36.99 km northeast of the country's capital, Male’. The population of K. 

Dhiffushi is 1,274 as of 2022 according to the Maldives Bureau of Statistics. The island has a 

somewhat a gender balanced population but skewed towards male with 59% males and 42% 

females. 

Vaikaradhoo island’s main livelihood activity is agriculture with a total of 191 farmers and 169 

agricultural plots. The island specialises in producing a few varieties of short-term crops such as 

banana, cucumber, watermelon, passionfruit, greens, scotch bonnet pepper, green chilli, papaya, 

taro, and pumpkin. Dhiffushi is strongly reliant on the guesthouse tourism of the island. They have 

23 registered guesthouses with rooms ranging from 8 to 64. Guesthouse tourism creates a number 

of local employment opportunities in the island and the revenue generated from this industry 

contributes to the island’s economy, support local business and infrastructure developments.  

Figure 19. Proposed locations in Vaikaradhoo 

Figure 20. Proposed locations in Dhiffushi. 
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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. All these 

climatic factors make Vaikaradhoo very prone to erosion and flooding both from surges and heavy 

rainfall. Dhiffushi is a significantly low-lying island, with heavy rainfall during southwest 

monsoon. Due to this, the island is highly prone to erosions from flooding, strong ocean currents 

and human activities such as inadequate coastal protection measures.  

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. 

Dhiffushi island also mainly has erosion on the northern shoreline of the island. 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.   
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