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PRESERVING THE NATURAL WEALTH OF SOUTHERN LANTAU ISLAND OF HONG KONG 

A Coastal Watershed Analysis to Identify Priority Lowland 

Habitats for Protection and Restoration 

WWF recommendations for conservation of habitats along the South Lantau coast 

• Make amendments to the Town Planning Ordinance (Cap. 131) and the Waste Disposal 
Ordinance (Cap. 354) to protect important habitats outside Lantau South Country Park with 
effective enforcement so “Ridge to Rocky Reef” ecological connectivity is maintained 

• Prior approval for tree removal and site formation works on private lands in country park is 
necessary to protect privately-owned upper and middle watershed habitats within Lantau 
South Country Park  

• Collaborative management of privately-owned freshwater marshes, using water buffalo as a 
management tool 

• Strictly maintain current traffic restrictions on South Lantau 

• Preserve mangroves to maintain biodiversity and enhance climate change resilience 

• Enhance stream connectivity and restore environmental flows for ecosystem health by 
removing / re-designing in-stream physical barriers and partially releasing diverted stream 
water back to streams 

• Conduct ecologically friendly river engineering work 

 

 

Executive Summary 

Lantau Island is the largest offshore island in Hong Kong. The island’s southern coast remains 

largely natural with forested peaks and undeveloped coastlines. Coastal wetlands, freshwater 

marshes, secondary woodlands, mangroves, sandflats, and other ecologically important habitats 

support a variety of wildlife, including such species of conservation interest as the Romer’s tree 

frog (Liuixalus romeri) and the Chinese horseshoe crab (Tachypleus tridentatus).  
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However, South Lantau’s natural environment and biodiversity are at risk. Undesirable 

development and environmental destruction have led to the loss of freshwater marshes and other 

important habitats. This paper argues that to conserve the distinct biodiversity and natural 

landscapes and coastal waters of South Lantau, unbalanced development must be stopped and 

other development stringently regulated. 

 

A watershed approach is used to analyse coastal habitats, the status of statutory protections, and 

the distribution of eco-vandalism cases in an area of South Lantau extending westward from Shap 

Long to Pui O, Cheung Sha, Tong Fuk, and Shui Hau. These areas are located outside the protected 

Lantau South Country Park, and run parallel to the South Lantau Road which is adjacent to several 

development hotspots. Non-developed private land within conservation-related zones – namely 

“Green Belt” (“GB”) and “Coastal Protection Area” (“CPA”) zones – are at risk for habitat loss to 

undesirable development.   

 

Freshwater marshes and adjacent abandoned farmlands are of particular concern, since many are 

within conservation-related zones where lacking effective statutory protection and located in 

lowland areas with easy vehicular access. We recommend that the government adopt a “Ridge to 

Rocky Reef” approach to the conservation of the South Lantau coast whereby: (1) Key riparian and 

wetland habitats are conserved to maintain healthy watersheds, preserve coastlines and reduce 

flood risks; and (2) Regulatory loopholes that allow the destruction of wetlands and coastal forests 

are immediately and permanently closed.  

 

South Lantau - A natural treasure 

The sharp, tall peaks of Lantau, Hong Kong’s largest offshore island, plunge precipitously to its 

rugged southern coast (Figures 1a and 1b). Natural vegetation runs in a relatively unbroken line 

from these ridges to the sea’s rocky reefs in many places along the coast. 

 

The natural character of Lantau’s mountainous interior has remained relatively intact, with 70% 

being designated as country park land. Here, steep ravines and forest-covered slopes offer a 
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refuge for many native plants and animals. Coastal wetlands, mangroves, sandflats, and rocky 

reefs provide a multitude of habitats for many vulnerable species, including Romer’s tree frog 

(Liuixalus romeri) (Fig. 2a), the rustic bunting (Emberiza rustica) (Noffke & Yip, 2014), the 

endangered Chinese horseshoe crab (Tachypleus tridentatus) (Fig. 2b), the finless porpoise 

(Neophocaena phocaenoides), the famous Chinese white dolphin (Sousa chinensis) (Fig. 2c), and 

the water shamrock (Marsilea quadrifolia) (B&V/ERM, 2016) (Fig. 2d), a locally-rare wetland plant.  

 

For people – residents and visitors to Hong Kong alike flock to South Lantau to enjoy hiking, 

beautiful beaches, clam digging, dolphin watching, and windsurfing in a place that offers a slower, 

greener pace of life when compared to the bustling city nearby.  

 

 
Figure 1a. Lantau Island’s location within the territory of Hong Kong 
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Figure 1b. South Lantau – a precious natural treasure for wildlife and Hong Kong citizens alike 

(Photo credit: Andrew Chan/WWF-Hong Kong) 

 

  
Figure 2a. Romer’s tree frog 
(Photo credit: Michael Lau) 

Figure 2b. Chinese horseshoe crab 
(Photo credit: Kelvin So/WWF-Hong Kong) 

  

  
Figure 2c. Chinese white dolphin 

(Photo credit: Olivia PW To) 
Figure 2d. Water shamrock 

(Photo credit: Andrew Chan/WWF-Hong Kong) 
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Box 1. The ecological importance of coastal habitats 

Ecologically, coastal habitats are extremely important, as they support a number of unique 

biological communities. Estuaries, mangroves, sandflats, and mudflats provide food and shelter 

for hundreds of species of shorebirds, mudskippers, fish, and invertebrates. Many species, 

including several that are important to local fisheries, depend on healthy estuarine habitats, as 

they provide breeding and nursery sites. For example, the Chinese horseshoe crab (Tachypleus 

tridentatus), listed as Endangered on the IUCN Red List, breeds on the sandflats of Shui Hau in 

South Lantau. Coastal woodlands, riparian vegetation, wetlands, and mangroves work together 

to filter out sediments, excessive nutrients and pollutants – keeping them from reaching the 

ocean. Together, these habitats also diminish the severity and frequency of serious flood events 

that can damage local communities. Clean and healthy coastlines are essential to sustainable 

ecotourism and recreation, both key growth sectors for South Lantau. 

 

Undesirable development threatens the natural environment of South Lantau 

In 2017, the Hong Kong government launched the Sustainable Lantau Blueprint. The conceptual 

framework for the document was essentially “Development in the North, Conservation for the 

South”. The framework emphasises economic infrastructure and urban development on the north 

side of Lantau, and the development of a sustainable recreational hub in South Lantau. 

 

We posit that any future development of South Lantau must be both strictly limited and 

environmentally sound, so as to retain the natural features, rural ambiance and important 

conservation values of Lantau’s southern coast. In contrast, some of the planned developments, as 

currently conceived, will either degrade or destroy the natural wealth of Lantau’s southern coast 

and nearshore waters. In this document, we will recommend ways to protect the natural treasures 

that still exist along this iconic coastline and suggest ways to implement measured, “nature-

friendly” development that provides balanced opportunities for residents – both local and from 

other parts of Hong Kong – to enjoy this recreation hotspot.  
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Collectively, we are calling for a “Ridge to Rocky Reef” approach to environmental planning: one 

that emphasises healthy watersheds and the preservation of keystone habitats that are critical to 

maintaining important ecological processes that help species survive and that retain desired 

natural features of the coast. 

 

Intact coastal wetlands, natural coastal vegetation, healthy wetlands, and mangroves are all 

essential to maintaining clean beaches and productive nearshore marine environments. Many 

threatened species depend on healthy, intact wetlands, streams, and estuarine habitats to survive. 

Local fisheries benefit from well-protected key breeding and nursery areas located in robust 

estuarine streams and mangroves. Intact wetlands and free-flowing, undeveloped streams help to 

absorb water during heavy rain events, limiting runoff and diminishing the flooding of homes, 

businesses and public recreation areas.  

 

Box 2. Coastal habitats provide protection from flooding 

Coastal habitats offer various ecosystem services that are beneficial to local communities. One 

important service is flood mitigation. Acting like sponges, coastal wetlands absorb flood water 

during heavy storms and reduce the impacts of flooding on coastal communities. With global 

warming, heavy rain events and storm surges associated with typhoons are predicted to 

become more frequent and more intense, making the flood mitigation function of coastal 

wetlands increasingly important. Protecting natural vegetation and habitats is far more feasible 

and cost-effective than restoring flood-damaged communities.  

 

South Lantau Island encompasses a large area, stretching from a northern boundary in the 

highlands of Lantau South Country Park southward to the coast; and from the eastern coastal 

town of Mui Wo to Fan Lau in the west. While the country park is protected by law and its natural 

features remain intact, the high conservation and scenic values along the southern coast lack 

protection from undesirable development, as they lie outside of any country parks (see Fig. 3).  
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The South Lantau coastal area located outside the country park extends from an eastern boundary 

at Shap Long westward to Pui O, Cheung Sha, Tong Fuk, and ends at Shui Hau, a narrow strip of 

land along the south coast of Lantau that runs parallel to the South Lantau Road. Villages and 

residential settlements are mainly confined to the north side of the road. South of the road lie 

several beautiful beaches – Pui O, Cheung Sha and Tong Fuk. Adjacent to these beaches and 

villages are streams, a natural rocky coastline with pandanus and littoral woodlands, wooded 

headlands, former paddy fields that have transitioned into freshwater marshes, and estuarine 

mudflats and sandflats with mangroves (Figs. 4a-d). 

 

 
Figure 3. Areas of South Lantau within country parks (indicated in green) and outside country 

parks (indicated in orange) 
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Figure 4a. A freshwater marsh 

(Photo credit: Andrew Chan/WWF-Hong Kong) 
Figure 4b. A stream 

(Photo credit: Andrew Chan/WWF-Hong Kong) 
  

  
Figure 4c. An estuary and intertidal mudflat 

(Photo credit: Andrew Chan/WWF-Hong Kong) 
Figure 4d. Coastal pandanus vegetation 

(Photo credit: Andrew Chan/WWF-Hong Kong) 

 

Today, unbalanced and unregulated development and human activity along the south coast of 

Lantau Island is compromising the natural wealth, rural characteristics and recreation and tourism 

potential of the coastline. It is threatening rare species and habitats. Lowland areas, particularly 

privately-owned coastal lands, are being rapidly developed and their important conservation and 

ecological value is being lost. For example, Pui O, a recognised hotspot for the conservation of rare 

frogs and threatened plants and birds, continues to be degraded and altered. This is directly due 

to a lack of effective land use regulation and environmental law that should provide statutory 

protection to the coastal zones of South Lantau.  

 

Current legislation limits the effectiveness of the government’s Planning Department. The 

department can only exercise land use controls in rural areas that are designated as Development 



9 

 

Permission Areas (DPAs). It has no jurisdiction in similar areas that are designated as Outline 

Zoning Plans (OZPs) only. In the past, South Lantau coast was considered a remote area with no 

development potential; as such, only OZP was issued by the government. 

 

Due in part to poorly defined land use legislation, over the years, construction waste has been 

repeatedly dumped into freshwater marshes and ephemeral wetlands along the South Lantau 

coast, even though the land has been listed as a “Coastal Protection Area” zone or “Green Belt” 

zone. Habitats such as secondary woodland and freshwater marshes that used to support wildlife 

have been converted to concrete-paved areas and are now being used as storage areas for 

containers or as vehicle parks. Caravan sites (see Fig. 5) are increasingly appearing on filled-in 

wetlands, springing up partly due to expectations of profiting from the government’s efforts to 

promote sustainable leisure and recreation in South Lantau. 

 

Wetlands are sinks for floodwater, and filling them in will cause more frequent and more severe 

flood events in the future. Areas of intact coastal vegetation, such as strand woodlands and 

mangroves, offer a cost-effective solution to diminish the impact of storm surges and erosion 

caused by wave action. Given that storms are projected to increase with global warming, 

protecting and restoring intact coastal habitats should be an imperative. 
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Figure 5. A caravan site operating in Cheung Sha 

(Photo credit: Tobi Lau /WWF-Hong Kong) 
 

Thus, all vulnerable and disappearing lowland and coastal habitats must be immediately protected 

to protect the natural wealth of the southern Lantau coast, including rare biodiversity, key 

ecological functions – breeding and nursery sites for rare species and local fisheries, flood 

mitigation, storm surge protection, and erosion protection – along with the rural environment and 

high quality outdoor recreational opportunities. Additionally, all unchecked and unplanned 

development must be stopped and tightly regulated in the future. Lowland wetlands, natural 

streams, and natural coastal vegetation must be given full and immediate protection as a top 

priority.  

 

A plan to conserve South Lantau’s natural wealth 

For this analysis, we evaluated lowland natural habitats along a large section of the southern 

Lantau Island coast – colloquially called the “Lantau Riviera” – where natural habitats still remain 

in abundance but are rapidly disappearing due to undesirable development and eco-vandalism. 

The watershed approach we apply – “Ridge to Rocky Reef” – recognises that smaller island 

watersheds and coastal marine environments are impacted rapidly and dramatically by the loss or 
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degradation of even relatively small areas of natural habitat, especially key wetland and 

freshwater habitats.  

 

Watershed analyses help stakeholders understand how actions taken in small watersheds are 

connected, and how even seemingly small positive efforts to protect nature can contribute 

significantly to the health of entire watersheds and nearshore marine environments. Our analysis 

highlights priority watershed habitats that should be given the strongest possible protection in the 

near future.  

 

Box. 3 Further watershed studies for the conservation of eastern and western Lantau Island 

While the wetlands of the South Lantau coast are under threat from development and eco-

vandalism, similar wetlands in eastern (for example, Mui Wo) and western (for example, Tai O) 

Lantau Island are also known to be at risk. Landcover types in Fan Lau, Tai O and the area 

between Mui Wo and Discovery Bay were mapped based on the Planning Department’s Land 

Utilization Map 2019 (please refer to Figs. 15a-c in Appendix 1). Wetlands were mapped based 

on Google Earth imagery without on-site verification, and therefore ground-truthing works are 

needed to determine the accuracy of this spatial mapping. Unlike the South Lantau coast, where 

the current South Lantau Coast Outline Zoning Plan (OZP No. S/SLC/21) offers no statutory 

protection for wetlands and other habitats due to loophole in the current law, the conservation 

problems of eastern and western Lantau are mainly caused by improper land use planning and 

failure of enforcement. Furthermore, the artificial islands in the waters east of Lantau and the 

associated transport links proposed by the government under the so-called “Lantau Tomorrow 

Vision” may impose development pressures on the habitats of eastern Lantau, including the 

wetlands of Mui Wo and other natural habitats between Mui Wo and Discovery Bay (Fig. 15a in 

Appendix 1). Therefore, further study is needed to determine the best path for the conservation 

of wetlands and other habitats in eastern and western Lantau Island with these conservation 

problems in mind.  
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Watersheds 

As the basis for this study, watersheds along the central coast of South Lantau were delineated in 

ArcGIS using a 5-meters Digital Terrain Model (DTM) downloaded from the Lands Department 

website1. Forty-seven whole watersheds were mapped, with a total area of 2,700 ha (Fig. 6). 

 

 
Figure 6. Watersheds and major streams within the southern Lantau Island study area 

 

Watershed habitats and their condition 

For the purposes of assessing watershed health, we mapped generalised categories of natural land 

cover, developed areas and agricultural land (which also includes some areas of wetland). We 

mapped habitats and developed areas using the Land Utilisation Map (LUM) from the 

government’s Planning Department which mapped out all of Hong Kong’s land area as of 20192. 

 
1 Available from the Lands Department website: https://www.landsd.gov.hk/mapping/en/download/psi/opendata.htm  
2 Available from the Planning Department website via this link:     

https://www.pland.gov.hk/pland_en/info_serv/open_data/landu/index.html# 
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For ease of visualisation, we created a new land cover category, called “developed area”, by 

combining all development-related land uses3 on the LUM. Natural habitat categories on the LUM 

included woodland, shrubland, grassland, mangrove/swamp, and rocky shore; while man-made 

habitats on the map included agricultural land (active and abandoned) and reservoirs.  

 

Major streams were derived from the DTM using a Flow Accumulation Model with manual 

adjustments. Designated Ecologically Important Streams at Pui O and Tong Fuk were delineated 

with reference to information obtained from the government’s Agriculture, Fisheries and 

Conservation Department, also known as the AFCD (AFCD, 2020). 

 

Three ecologically important habitat types were not identified on the LUM. First, marshes found in 

the lowland areas of villages were not delineated. Created from abandoned paddy fields, these 

marshes have become important habitats for wildlife, especially wetland-dependent birds, 

amphibians, insects, and plants. Examples include the globally-endangered Romer’s tree frog 

(Liuixalus romeri), the locally-declining three-striped grass frog (Hylarana macrodactyla) (Lau et al., 

n.d.), a locally-rare wetland plant called the water shamrock (Marsilea quadrifolia), and the 

globally-vulnerable rustic bunting (Emberiza rustica), a bird. These marshes also provide important 

flood control functions by absorbing runoff during heavy rainfall events. We conducted a rapid 

survey of marshes in September 2020 which allowed us to better map these key habitats in wet 

season.  

 

Second and third are the intertidal mudflats of Pui O and the sandflats of Shui Hau – neither of 

these habitats were mapped on the LUM. To map them, an ecological impact assessment report of 

a government project (B&V/ERM, 2016) was used in combination with Google Earth to 

approximate the boundaries of both habitats, the results of which are shown in Figures 7a, 7b and 

7c. 

 
3 Development-related land uses in the original LUM include “Private residential”, “Public residential”, “Rural 

settlement”,  “Commercial/business and office”, Industrial land”, “Warehouse and open storage”, “Government, 
institutional and community facilities”, “Open space and recreation”, “Roads and transport facilities”, 
“Cemeteries/funeral facilities”, “Utilities”, “Vacant land/construction in progress”, and “Others”.   
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Figure 7a. Habitats and developed areas of the South Lantau study area 
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Figure 7b. Habitats and developed areas in Pui O and adjacent areas 
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Figure 7c. Habitats and developed areas in Shui Hau and adjacent areas 

 

Of the 11 habitat types, we consider that coastal and riparian woodlands (not mapped directly but 

woodlands near streams and coasts qualify as being these types of habitats), wetland habitats (i.e. 

marshes, intertidal mudflats and sandflats), streams (including Ecologically Important Streams 

(EIS)4), and coastal mangroves are ecologically of the greatest importance in maintaining healthy 

watersheds and nearshore environments. Not only are they habitats for various native species, 

woodlands and wetlands, but they also provide important ecosystem services, including: 

 

• Preventing or diminishing the frequency and severity of flood events,  

• Helping to keep mudflats and sandflats free of debris, 

 
4 As per the Agriculture, Fisheries and Conservation Department (2020), ecologically important streams are “natural 
streams and rivers with important ecological functions such as providing habitats for diverse or rare animal or plant 
communit[ies]”. There are total 33 EISs in Hong Kong and two of them are within the study area: the Pui O EIS and the 
Tong Fuk EIS. 
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• Maintaining nursery and breeding habitats for nearshore fisheries and endangered 

species, 

• Protecting nearshore developments from erosion and storm winds and surges (which are 

anticipated to become more intense and frequent due to climate change), and 

• Helping to maintain an attractive natural environment for visitors and residents alike.   

 

In addition to their economic importance, agricultural lands are also ecologically important. Many 

abandoned paddy fields, in particular those adjacent to marshes, are now semi-natural habitats 

that are utilised by several wetland species. They also provide water storage after heavy rains, 

which helps mitigate flood risks. In time, these abandoned agricultural lands may become 

ephemeral wetlands, adding to the landscape’s biodiversity and ecosystem services. The 

approximate locations of areas of abandoned farmland adjacent to marshes are marked on Figures 

7a, 7b and 7c. With ecologically-minded management, areas of abandoned agricultural land that 

are adjacent to marshes can potentially contribute to net wetland gain in Hong Kong.   
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Table 1. Coverage of developed areas and habitats within the study area 

Landcover type Coverage (ha) within 
the study area 

Coverage (%) within 
the study area 

Developed area 123.9 3.9 
   
Habitats  

 
Agricultural land5  73.3 2.3 
Woodland 1,007.5 31.7 
Shrubland 1,298.4 40.9 
Grassland 605.1 19.0 
Mangrove/swamp 5.0 0.2 
Rocky shore 17.5 0.5 
Reservoir 3.0 0.1 
Marsh 16.1 0.5 
Intertidal mudflat 3.0 0.1 
Sandflat 25.0 0.8 
Total 3,177.6 100.0 

 

As seen in the spatial analysis depicted in Table 1 above, only 4% of the study area is developed, 

with the remaining 96% covered by different types of habitats. The presence of wetlands like 

freshwater marshes and intertidal sandflats and mudflats greatly increases the conservation value 

of the area’s watersheds.  

 

Overall, the landscape of South Lantau still remains largely natural, highlighting the potential for 

this region of Hong Kong to:  

 

a) Conserve a representative cross-section of biodiversity; 

b) Provide a place where the people of Hong Kong can enjoy outdoor recreation and increase their 

awareness of Hong Kong’s natural heritage; 

c) Pilot a model landscape which uses nature-based solutions to confer resilience against the 

vagaries of climate change; and 

 
5 Includes both active and abandoned agricultural land 
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d) Develop a well-thought out plan that integrates conservation and development and acts a 

model for Hong Kong and the wider world.  

 

Using the Shui Hau watershed (Fig. 8a) as an example, despite having some developed areas and 

some stream water being diverted to a reservoir, the watershed’s natural habitats and streams 

still have good ecological connectivity and integrity from the hills down to the sea. The presence of 

wetlands, including freshwater marshes and a sandflat further out, further increases the 

conservation value of the Shui Hau watershed. As recognised by the government, this transition of 

natural habitats between the land and the sea is rare in Hong Kong (Development Bureau, 2020). 

Therefore, the Shui Hau watershed is clearly of high conservation value and is in need of proper 

statutory protection.  

 

 
Figure 8a. Habitats and developed areas in the Shui Hau watershed 
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Similarly, the Pui O watershed also remains largely natural (Fig. 8b). Although the developed area 

here is larger than that of Shui Hau, its relatively extensive freshwater marshes and an intertidal 

mudflat combine to create high ecological value for the Pui O watershed. Streams, freshwater 

marshes, and an intertidal mudflat directly connect natural habitats in the hills to the sea. Yet the 

dumping of construction waste creates serious threats here, in particular to freshwater marshes. It 

is essential that the government impose statutory protection to stop wetland destruction and 

protect the integrity of the ecology and the landscape of the Pui O watershed.  

 

 
Figure 8b. Habitats and developed areas in the Pui O watershed 

 

Existing protection status of keystone habitats 

Roughly 2,400 ha of the upper and middle parts of the study area’s major watersheds and 

associated keystone habitats are protected by Lantau South Country Park (Fig. 9). Hong Kong’s 

country parks are protected areas designated for nature conservation, countryside recreation and 
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outdoor education purposes, as set out in the Country Park Ordinance (Cap. 208). The AFCD 

manages country parks through development control, tree planting, plantation enhancement, fire 

prevention and fighting, and cleaning and maintaining recreation and conservation education 

facilities (AFCD, n.d.).  

 

Nevertheless, a tree removal incident happened adjacent to Chi Ma Wan Road in January 2020, 

which affected 1 hectare of private lands within Lantau South Country Park. This incident shows 

that tree removal and site formation work on private lands in country parks, although not illegal 

(Hong Kong Free Press, 2021; HK01, 2021), can have wider consequences. Without the protection 

from trees, exposed soil can be easily washed into nearby streams and to the sea, which can 

eventually impose adverse impacts to the aquatic and marine ecology. Thus, policy change is 

needed to safeguard the habitats of the upper and middle parts of watersheds in the country park.  
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Figure 9. Keystone habitats, developed areas and country park boundaries in the South Lantau 

study area 
 

Despite the existence of some protection to the north, the wetlands and riparian and coastal 

habitats in the watersheds of the study area’s southern section lie outside Lantau South Country 

Park. Technically, according to the Town Planning Ordinance (Cap. 131), statutory protection is 

provided by the South Lantau Coast Outline Zoning Plan (OZP) (No. S/SLC/21). Within this OZP, the 

Planning Department is supposed to be able to impose land use controls and enforcement actions 

against undesirable developments and eco-vandalism.  

 

However, to date, this OZP has not been covered by any Development Permission Area (DPA) Plan. 

This effectively means that the Planning Department has no power to take any enforcement action 

against desirable development or eco-vandalism in South Lantau, even in conservation-related 

zones like “Green Belt” (“GB”) and “Coastal Protection Area” (“CPA”) zones. 
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Because of this legislative loophole, the statutory protection for the lower section of watersheds 

along the South Lantau coast is ineffective: these important and threatened natural habitats are 

unprotected and vulnerable to degradation and loss through undesirable development. This is also 

a time-sensitive matter, as there are increasing reports of landfilling activities involving 

construction and demolition waste in these habitats all along the South Lantau coast.  

 

High priority should be given to protecting these critical habitats and preserving biodiversity, flood 

control, coastal protection, and high-quality recreation environments through revised, effective 

and strictly implemented land use regulations.  

 

Distribution of eco-vandalism cases 

We made a list of eco-vandalism cases on South Lantau reported by WWF and by other 

environmental non-government organisations (ENGOs)6 between 2011 and September 20207. We 

then organised and mapped these cases to identify hotspots for habitat loss and degradation (See 

Figs. 10a, 10b and 10c).  

 

 
6 Information source: Save Lantau Alliance and the Conservancy Association 
7 The earliest case in our archive took place in 2011. 
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Figure 10a. Map of eco-vandalism cases reported by WWF-Hong Kong and other ENGOs and the 

associated land use zones (2011 – September 2020) 
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Figure 10b. Eastern section of the study area showing eco-vandalism cases reported by WWF-

Hong Kong and other ENGOs and the associated land use zones (2011 – September 2020) 
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Figure 10c. Western section of the study area showing eco-vandalism cases reported by WWF-

Hong Kong and other ENGOs and the associated land use zones (2011 – September 2020) 

 

The eco-vandalism case reports we collected primarily occurred outside the boundaries of the 

country park and within the two conservation-related zones – “Green Belt” and “Coastal 

Protection Area”. One hotspot for wetland loss appears to be the wetlands adjacent to Pui O. A 

driver for this could be the presence of many areas of flat land in these lowlands that are adjacent 

to or close by existing vehicular access routes like the South Lantau Road and the Chi Ma Wan 

Road.  

 

Such proximity makes it easier for landowners to dump construction waste, develop car parks or 

caravan sites, or carry out other types of development work. When compared to the hillsides 

adjacent to the country park, more eco-vandalism cases occurred near the flat areas of the 

villages, which supports this hypothesis (Fig. 11) 
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Figure 11. A typical case of land filling by construction wastes on a marshland in a Coastal 

Protection Area zone near a village in South Lantau. Photo taken at Tong Fuk in March 2020. 
(Photo Credit: Andrew Chan /WWF-Hong Kong) 

 

Marshes, mangroves and areas of agricultural land are all found near the villages of Pui O, Shui 

Hau, Tong Fuk, and Shap Long. Because these habitats are located on areas of flat land and have 

easy vehicular access, without improved protection, they are at risk of being converted to 

undesirable development. In fact, we estimated from a past ecological impact assessment report 

(B&V/ERM, 2016) and the latest available Google Earth images that about 1 hectare of marshland 

out of a total of 17.4 ha (about 6% of the study area’s marshland) has been filled over the past 10 

years. 

Although this rate of loss is comparatively modest, it can still have adverse impacts on biodiversity, 

especially for such wetland dependent species as the Romer’s tree frog, the rustic bunting and the 

water shamrock. Wetland loss is also expected to accelerate as development continues. We 

worried that the legislative loopholes that exist in terms of regulations on landfilling and dumping 

construction waste, if not closed immediately, will encourage more land filling and converting it to 

car parks, caravans and other types of development for economic return. This will eventually 
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result in even greater losses. The need to protect freshwater marshes and keystone watershed 

habitats is urgent and becoming more so.  

 

 
Figure 12. Habitat risk map of the study area 

 

Habitat loss risk assessment 

We also estimated the relative risks of habitat loss in the study area watersheds. These habitats 

were categorised as “relatively intact”, “built area / development zonings”, “stable”, and “risk for 

habitat loss to undesirable development” (Fig. 12). Areas designated as “relatively intact” are 

predominately covered in natural or restoring natural vegetation, and are largely protected within 

Lantau South Country Park.  
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“Built area / developed zonings” include areas indicated as development-related land use under 

the Planning Department’s Land Utilization Map 20198, and areas designated as development-

related zoning under the South Lantau Coast Outline Zoning Plan9, including the villages of Pui O, 

Cheung Sha, Tong Fuk, Shui Hau, and Shap Long.  

  

“Stable” zones are areas of government land designated as conservation-related zones; i.e., 

“ Green Belt” (“GB”) and “Coastal Protection Area” (“CPA”) zones under the South Lantau Coast 

Outline Zoning Plan. Since these areas are in the government’s possession, ecological restoration 

can be carried out by the responsible government departments if eco-vandalism cases occur here.  

 

“Risk for habitat loss to undesirable development” zones (hereafter referred as “Risk Area”) cover 

non-developed private land within conservation-related zones – i.e. the South Lantau Coast OZP’s 

“GB” and “CPA” zones. These areas are deemed risky because the current conservation zoning 

does not safeguard habitats from undesirable development due to existing loophole in the Town 

Planning Ordinance (Cap. 131).  

 

We are particularly concerned about the Risk Areas near Pui O, Shui Hau, Tong Fuk, and Shap 

Long, where ecologically-important wetland habitats, including marshes and mangroves, are 

located. They also cover areas of abandoned agricultural land adjacent to marshes that have the 

potential – with ecological-minded management and protection from development – to become 

wetlands. Since these zones near these villages are generally flat and usually close to existing 

vehicular access points, making the zones particularly vulnerable to being filled and converted to 

undesirable development. This idea is being repeatedly confirmed by the on-going cases of eco-

vandalism.  

 

 
8 Development-related land uses on the original LUM include “Private residential”, “Public residential”, “Rural 
settlement”,  “Commercial/business & office”, Industrial land”, “Warehouse & open storage”, “Government, 
institutional & community facilities”, “Open space & recreation”, “Roads & transport facilities”, “Cemeteries/funeral 
facilities”, “Utilities”, “Vacant land/construction in progress”, and “Others”.   
9 Development-related zones on the South Lantau Coast Outline Zoning Plan (No. S/SLC/21) include “Village Type 
Development”, “Government, Institution or Community”, “Residential (Group C)”, and “Other Specified Use”. 
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While land use controls to deter the unapproved filling and degradation of wetlands and the loss 

of coastal and riparian woodlands should be imposed through amendment to the Town Planning 

Ordinance, development proposals within these risk areas should also be directed into less 

ecologically sensitive and important areas. 

 

Recommendations 

The main focus of this report is to highlight that legal amendments are needed to protect the 

natural landscapes of South Lantau, which are still largely intact and offer excellent opportunities 

for planned ecological conservation that will benefit Hong Kong, its people and its biodiversity 

from mountain ridges to offshore rocky reefs. The report includes an assessment of the current 

state of habitats at the watershed scale, as well as a threat analysis. 

 

With the launch of the government’s “Development in the North, Conservation for the South” 

initiative come serious concerns about further losses in ecologically important habitats in South 

Lantau that will be directly caused by this initiative. 

The promotion of leisure- and recreation-related development in South Lantau under this initiative 

provides economic incentives to landowners to develop their land for profit. New camping 

facilities, caravan sites and hobby farms – developed without permission from the Town Planning 

Board – can already be seen within the “CPA” and “GB” zones. Clearly, amendment to the Town 

Planning Ordinance is essential, in order that planning controls to regulate recreational and other 

types of development can be enacted. 

Undesirable development will inevitably result in the ecological degradation of privately-owned 

freshwater marshes, woodlands and other important habitats. As shown previously, freshwater 

marshes near the villages of Pui O, Shui Hau, Tong Fuk, and Shap Long are at risk of being lost to 

undesirable development and eco-vandalism. The development of these important habitats will also 

involve further community-wide socio-economic and ecological costs. There is no question that the 

loophole in the Town Planning Ordinance that has led to a lack of planning controls and the 

consequent protection gap must be closed immediately. When deliberating any future recreational 
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or other development proposals in conservation zones, the Town Planning Board must consider any 

potential environmental impacts prior to approval.  

Holistic conservation is essential to ensuring the long-term conservation of ecologically important 

habitats in South Lantau watersheds. Our “Ridge to Rocky Reef” approach aims to conserve 

ecological connectivity and integrity from the hills down to – and into – the sea. But if the existing 

ecological and landscape resources are degraded by undesirable development and eco-vandalism, 

the tourism and recreational values of the South Lantau area will be diminished, eventually 

eradicating opportunities for sustainable recreation, eco-tourism and improvements to rural 

livelihoods.  

 

We therefore urge the government to adopt holistic conservation for South Lantau watersheds 

which incorporates the following seven recommendations. 

 

1. Legal amendments to protect habitats outside the Lantau South Country Park 

To regulate land use changes in the study area, the government should fix existing loophole in the 

Town Planning Ordinance (TPO, Cap. 131) through legal amendment. The amendment should 

empower the Planning Department to take enforcement actions against any undesirable 

developments in the South Lantau Coast Outline Zoning Plan (OZP). This will create statutory 

protection for keystone habitats such as freshwater marshes and woodlands against undesirable 

development, land use changes and eco-vandalism. With this loophole closed and the existing 

protections offered by the country park, the ecological integrity of watersheds from ridge to the sea 

in South Lantau can be safeguarded.  

 

Apart from the Town Planning Ordinance, the government should also amend the Waste Disposal 

Ordinance (WDO, Cap. 354) in order to empower the Environmental Protection Department (EPD) 

to refuse construction waste dumping applications that will affect ecologically sensitive private 

lands. 
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The current mechanism only requires the EPD to acknowledge construction waste dumping 

applications received from applicants who have obtained written permission from landowners to 

dump on their lands. EPD is not empowered to consider other factors, such as the existing ecology 

and watersheds, when acknowledging such applications. In fact, some dump sites on freshwater 

marshes within the Pui O “Coastal Protection Area” zone were acknowledged by the EPD.  

 

As such, the WDO should be amended to allow the EPD to consider the ecological and landscape 

value of any proposed dumping sites, and reject applications that will cause adverse impacts to 

important habitats, flood mitigation, vulnerable species, the natural environment, and the area’s 

general attractiveness in terms of eco-tourism and recreational activities. Such amendment will 

not only protect keystone habitats in South Lantau, but also benefit other ecologically important 

habitats in Hong Kong that currently face similar dumping problems.  

 

These legal amendments are indispensable to the success of the “Ridge to Rocky Reef” 

conservation approach, since they can safeguard streams and wetlands between the protected 

ridges and the sea from undesirable development. To stop any further destruction, the 

government must fix these loopholes without delay, and certainly prior to introducing any further 

recreational initiatives to the South Lantau coast. Without laws that are effective and enforceable, 

we worry that the “Conservation for the South” part of the government’s initiative will be 

ruinously compromised.  

 

2.          Approval for tree removal and site formation works on private lands in country park 

The tree removal case on private lands in a country park area adjacent to Chi Ma Wan Road 

revealed the inadequacy of existing policy in protecting habitats on private lands within the 

ecologically important country park from tree removal and site formation works. Although the 

total area of private lands within the country park of the study area are small (about 0.3% of study 

area), the ecological impacts of these works are worthy of attention. Tree removal not only 

destroys habitats within country park, the exposed soil, when being washed into nearby streams 

and the sea from the upper and middle parts of the watersheds, can affect the water quality and 
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the associated aquatic life in the nearshore South Lantau waters. To protect the habitats in the 

upper and middle parts of the watersheds, we propose that any tree removal and/or site 

formation on private lands within country park should get prior approval from the Country and 

Marine Parks Authority with the on-site and off-site ecological and landscape impacts of these 

works considered.   

 

3.        Collaborative management of privately-owned freshwater marshes 

While existing legislative loopholes must be fixed to protect the biodiversity of South Lantau, the 

government should also explore mechanisms to ensure the long-term conservation of keystone 

habitats – in particular the area’s freshwater marshes. Effective management is of particular 

importance to freshwater marshes because they may gradually dry out and shift their distribution 

through natural succession. The biggest foreseeable challenge to such management is the private 

ownership of land in lowland areas (Fig. 13). Since the majority of the lowland and flat areas of 

South Lantau are privately owned, landowner collaboration is vital to securing and managing these 

freshwater marshes. 

 

 
Figure 13.  Distribution of private land in South Lantau, marked in red10 

 
10 A combined map extracted from the Geoinfo map of the government’s Lands Department, available here: 
https://www.map.gov.hk/gm/  
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Conservation easements are one option to explore. A conservation easement is a voluntary, 

legally-binding agreement between a landowner and a qualified conservation organisation, for 

example, a government agency or a land trust, that protects the conservation values of a given 

area of land while the landowner still owns the land and enjoys tax benefits (National 

Conservation Easement Database, n.d.; Watershed Agricultural Council, n.d.). 

 

Given the inherent flexibility of conservation easements, qualified conservation organisations can 

work with landowners to determine suitable measures to protect individual areas of land and 

enhance their conservation value through active management. For example, by negotiating 

conservation easements with landowners, abandoned areas of agricultural land adjacent to 

freshwater marshes have the potential to become wetlands that are managed in an eco-friendly 

manner. Such conservation easements may also allow government agencies or other qualified 

conservation organisations to collaborate with landowners, finding ways to use their land to 

develop eco-tourism and sustainable recreation initiatives along the South Lantau coast.  

 

As surprising as it may sound, the eco-friendly management of wetlands in South Lantau can be 

achieved with the help of water buffaloes. In Hong Kong, water buffaloes were once used by local 

farmers to plough rice paddy fields. During the decline in rice-related agriculture in Hong Kong that 

began in the 1970s, these water buffaloes were gradually abandoned by farmers (AFCD, 2018). 

Nevertheless, they continue to survive and thrive in the wild including the South Lantau coast. 

Since their habits including roaming on marshes and feeding on plants – both of which deter 

wetland loss by slowing down the wetland “terrestrialisation” process – the existence of water 

buffaloes can help maintain wetland functions like preserving habitats for wetland-dependent 

species and retaining rainwater and floodwater. Their wallowing habits also creates pools that 

store water after rain events, resulting in temporary wetlands that provide habitat for wetland-

dependent species during dry weather. The water buffaloes of South Lantau are actually an 

important management tool that can maintain wetlands and their ecological functions. 
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4. Strictly maintain current traffic restrictions for South Lantau 

Roads in South Lantau have been designated as “closed roads” since the 1970s, in line with the 

government naming South Lantau a nature conservation area (Transport and Housing Bureau, 

2020). Currently, only vehicles with permits issued by the Transportation Department (TD) can 

access South Lantau roads. These are issued to local residents, business operators and people with 

legitimate operational or business needs. 

 

While the number of permits issued increased from 14,600 in 2015 to 23,100 in 2019 (Apple Daily, 

2017; Transport and Housing Bureau, 2020), the TD has also eased traffic restrictions by adding 

extra daily permits to this quota under something called the “Driving on Lantau Island Scheme”, 

which allows the general public to drive around South Lantau on weekdays (Transport 

Department, 2020). With the government’s “Development in the North, Conservation for the 

South” initiative, we worry that any further easing of traffic restrictions will create economic 

incentives for some South Lantau landowners to convert ecologically sensitive habitats, especially 

freshwater marshes, into for-profit car parks. We firmly believe that the government should 

strictly maintain current traffic restrictions on South Lantau roads to protect these sensitive 

habitats.  

 

5. Preserve mangroves for biodiversity and climate change resilience 

Mangroves grow in the estuaries of Pui O and Shui Hau. These mangroves and their associated 

mudflats provide several types of habitats for terrestrial and marine species. Mangroves function 

as nurseries for indigenous birds, invertebrates and many marine fish and crustaceans, some of 

which are important to local fisheries. Crucially, they also diminish the impact of and protect 

coastal communities from storm surges. 

 

With climate change anticipated to increase the severity of storms and raise sea levels, keeping 

coastlines in as natural a state as possible is a sound precaution and a nature-based solution for 

coastal protection. With this in mind, the government should fix existing legislative loopholes that 

prevent mangroves on private land from being destroyed or degraded. They should also closely 
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monitor mangroves on government land – if there are any signs of mangrove degradation, the 

government should identify and prosecute the perpetrators and expediently replant any lost 

mangroves.  

 

6. Enhance stream connectivity and restore environmental flows for ecosystem health 

The ecological connectivity of streams is critically important to many brackish and freshwater 

species. Several indigenous aquatic species, gobies and crustaceans for example, move up and 

down streams during the different stages of their lifecycles. Physical barriers placed between 

upper and lower streams, or between streams and riparian habitats, will affect the migration and 

dispersion of aquatic and stream-dependent wildlife.  

 

For example, as seen in Fig. 14a, two weirs built in a stream in Shui Hau village create a physical 

barrier that can hinder the movement of aquatic species. In Fig. 14b, we see a vertical constructed 

riverbank – these affect the lateral connectivity between streams and nearby habitats. While 

keeping the local ecology, flood control capacity and the safety of the community in mind, the 

government should remove and/or redesign these physical barriers so as to enhance lateral and 

longitudinal connectivity of streams and riparian habitats. This will directly benefit such aquatic 

and stream-dependent wildlife in South Lantau as the globally-endangered Japanese eel (Anguila 

japonica) and the Philippine neon goby (Stiphodon atropurpureus), a locally important species for 

conservation. In order to avoid and minimise ecological impacts, prior to any removal or redesign 

of barriers or channel constructions, ecological impact assessments should be conducted in 

consultation with the AFCD and ENGOs. Further study is necessary to identify locations that need 

to remove/re-design in-stream barriers for enhancing stream connectivity.  
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Figure 14a. Two weirs built in a stream in Shui Hau village 

(Photo Credit: Andrew Chan /WWF-Hong Kong) 
 

 
Figure 14b. A vertical gabion structure constructed on a bank of the Pui O ecologically important 

stream 
(Photo Credit: Andrew Chan /WWF-Hong Kong) 
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Besides, water from some streams in South Lantau is diverted to the Shek Pik Reservoir through a 

catchwater channel located on the boundary of Lantau South Country Park. We consider that the 

Water Services Department should explore the feasibility of releasing some of this diverted water 

back into streams; this will increase water flow and improve downstream environmental flows (e-

flows) for aquatic species, particularly during the dry season. This can be done without any 

significant impacts on the supply of drinking water provided by the reservoir. Further study is 

necessary to identify suitable locations for releasing stream water.  

 

7. Ecologically friendly river engineering work 

Rivers and streams, including Ecologically Important Streams (EISs), exist near rural settlements in 

some watersheds on the South Lantau coast. To balance conservation needs with flood risk 

reduction, any future river engineering work conducted in South Lantau should have an ecological 

impact assessment performed prior to the commencement of any such work. Consultations with 

AFCD and environmental non-government organisations on any proposed river engineering work 

should be conducted during the early planning stages to ensure that any ecological concerns are 

addressed before the project details are fixed.  
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Appendix 1. Indicative maps of coastal wetland distribution in areas of eastern and western 

Lantau where further study is needed11   

 
Figure 15a. Landcover map of the area between Mui Wo and Discovery Bay, including the 

approximate locations of potential artificial islands and transport links proposed by the 
government under the “Lantau Tomorrow Vision” 

 

 
11 The wetlands are mapped indicatively and based on a Google Earth image from March 2020. As of the time of writing, 
no verification from ground truthing has been performed. 
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Figure 15b. Landcover map of Tai O and nearby areas 
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Figure 15c. Landcover map of Fan Lau and nearby areas 

 
END REPORT 
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