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In a recent World Bank study modelling negative impacts of climate change-induced sea level rise
, Vietnam was predicted to be one of the two worst-affected developing countries worldwide. Severe impacts were predicted on human population, agricultural land, and GDP, with a large proportion of Vietnam’s most productive land predicted to be inundated. However, the study provided little insight into initial impacts of sea level rise on biodiversity, let alone knock-on effects from increased pressure for agricultural land or living space. Assessing impacts of sea level rise on Vietnam’s remaining natural habitats is critically important, not just to guide biodiversity conservation, but also because poor people are disproportionately dependent on these natural resources. 

The scenarios presented in the World Bank study are cited as one of the key reasons that a conference to address climate change adaptation and biodiversity conservation issues in Vietnam was jointly organised by German Technical Cooperation, GTZ (Deutsche Gesellschaft für Technische Zusammenarbeit), and the German Development Service, DED (Deutscher Entwicklungsdienst), on behalf of the German Federal Ministry for Economic Cooperation and Development (BMZ), in cooperation with the Vietnamese Ministry for Natural Resources and Environment (MoNRE) and the Secretariat of the Convention on Biological Diversity (CBD) as well as other national and international partners. Like the World Bank analysis, this study does not address impacts on biodiversity from climate change effects other than sea level rise, and does not assess knock-on effects of sea level rise. However, this study does provide an initial analysis of impacts on biodiversity of sea level rise, by modelling the same scenarios and using official World Bank definitions of biodiversity. 

The World Bank defines ‘natural habitats’ as “land and water areas where the ecosystems' biological communities are formed largely by native plant and animal species, and human activity has not essentially modified the area's primary ecological functions”
. Further, ‘Critical Natural Habitats’ are defined as “(i) existing protected areas and areas officially proposed by governments as protected areas... and sites that maintain conditions vital for the viability of these protected areas... or (ii) sites identified on supplementary lists... Such sites may include... sites that are critical for rare, vulnerable, migratory, or endangered species.”

For the purposes of this study, Critical Natural Habitats thus comprise existing and proposed protected areas and areas supporting important populations of threatened (‘endangered’), restricted-range, or congregatory species. Although knowledge of freshwater biodiversity in Vietnam is fragmentary, enough data exist to identify and map existing and proposed terrestrial protected areas
, and terrestrial areas supporting important populations of threatened, restricted-range, or congregatory species, whether as Key Biodiversity Areas (KBAs)
 or Important Bird Areas (IBAs; a subset of KBAs) 
. Overall, in these terms, Vietnam has Critical Natural Habitats at 286 sites, comprising 139 proposed or existing protected areas, 40 KBAs that are unprotected, and 107 areas that are both KBAs and protected areas.

By modelling the same range of sea level rise scenarios as in the World Bank study against maps of these Critical Natural Habitats, and identifying sites at which there may be a more or less continuous inundation of salt water from the sea, it is predicted that a 1m sea level rise may impact 78 (27% of) Critical Natural Habitats to some degree, comprising 46 (33% of) Protected Areas, 9 (23% of) KBAs, and 23 (21% of) areas that are both protected areas and KBAs (Table 1). Likewise, a 5m sea level rise may impact 87 (30% of) Critical Natural Habitats to some degree, comprising 52 (37% of) Protected Areas, 10 (25% of) KBAs, and 25 (23% of) areas that are both protected areas and KBAs (Table 1). 

The magnitude of these potential impacts is striking – a quarter to a third of all Critical Natural Habitats in Vietnam may be impacted by sea level rise alone under climate change scenarios that are widely accepted as realistic. These areas include a large proportion of Vietnam’s existing and proposed protected areas, since they are concentrated on islands and coastal areas. It is even more remarkable that a relatively small (1m) rise in sea level will impact almost as many Critical Natural Habitats – and almost as much area within sites – as a large rise in sea level (5m). Clearly Vietnam’s biodiversity is facing a crisis from sea level rise, even under the most conservative climate change scenarios. It is not only coastal provinces and land managers that should be concerned – in the south, the effects of just a 1m sea level rise stretch into areas of the Mekong Delta right through Vietnam and into Cambodia, over 180km inland, and in the north, extensive limestone aquifers will ensure that effects of salination spread widely, even to areas far inland such as Van Long Nature Reserve in Ninh Binh Province.

There are no easy solutions to climate change or sea level rise. However, many countries have already recognised the problems and are starting to not only prevent the situation getting any worse, through ambitious targets to reduce greenhouse gas emissions, but also mitigate impacts. Vietnam has huge potential to reduce its own national greenhouse gas emissions through conservation of its remaining forest (tropical deforestation globally accounts for around 20% of all greenhouse gas emissions), embracing renewable power (particularly wind, solar, and tidal technologies that do not have the same detrimental environmental effects as hydropower dams), and forming a rational policy on transport that emphasises – contra current plans – a shift towards the use of more sustainable transport (particularly buses and rail) and away from large single-passenger vehicles. Such efforts may seem trivial, but it is worth noting that the transport sector often accounts for more than a quarter of, and remains the fastest growing source of, greenhouse gas emissions in industrialised countries.

For Critical Natural Habitats that are already facing impacts from sea level rise, Vietnam faces very difficult choices. Firstly, these sites could be ignored, or ‘given up’, and their biodiversity and ecosystem servies abandoned. Given the scale of pending problems, this may – sadly – be the most efficient solution for sites that are not irreplaceable, i.e. the species and ecosystems that they contain are found in other places that can be conserved. Secondly, the government could put its faith in a sea defence strategy and simply build up sea walls to protect sea level rise. Unfortunately, such solutions have been proven unrealistically expensive in many countries. Finally, there is perhaps the most pragmatic option of continuing to conserve irreplaceable Critical Natural Habitats in the short-term, while trying to find long-term solutions. For example, while sea defence was the prevailing policy in the United Kingdom for many years, official government policy now includes ‘managed retreat’ or ‘coastal realignment’, whereby coastal land under threat is now slowly released to the sea and natural saltmarshes – rather than sea walls – actively regenerated in order to create new habitats and to buffer farmland from the sea. Habitat recreation is difficult and expensive, but few choices may remain in the long-term unless Vietnam is willing to watch its natural resources and heritage be washed away.

Given the concentration of sea level rise impacts in the low-lying Mekong and Red River Deltas, many of the Critical Natural Habitats that are predicted to be impacted are understandably wetlands. Freshwater areas in particular (as they will be most affected by salination from sea level rise) and wetlands in general, are a scarce but essential resource for not only biodiversity, but also for the ecosystem services they provide to humans, such as drinking water, sanitation, fish for food, and irrigation for ricefields. As always, poor people are most reliant on the natural environment and these basic ecosystem services for their livelihoods. Impacts on biodiversity, and the ecosystem services it provides, thus urgently need to be considered in plans to mitigate climate change, not only by the government and environmental organisations, but also by development organisations.

Table 1: Critical Natural Habitats potentially impacted by sea level rise

	Name
	KBA
	PA
	1m
	5m

	Bac Lieu
	*
	*
	*
	*

	Cat Ba
	*
	*
	*
	*

	Can Gio
	*
	*
	*
	*

	Hai Van-Hon Son Tra
	*
	*
	*
	*

	Hoa Lu
	*
	*
	*
	*

	Huong Son
	*
	*
	
	*

	Kien Luong (Ha Tien)
	*
	*
	*
	*

	Kien Luong
	*
	*
	*
	*

	Lac Thuy-Kim Bang
	*
	*
	
	*

	Lang Sen
	*
	*
	*
	*

	Mui Ca Mau i
	*
	*
	*
	*

	Mui Ca Mau ii
	*
	*
	*
	*

	Nam Hai Van
	*
	*
	*
	*

	Nghia Hung
	*
	*
	*
	*

	Nui Chua
	*
	*
	*
	*

	Phu Quoc
	*
	*
	*
	*

	Phu Quoc
	*
	*
	*
	*

	Thai Thuy
	*
	*
	*
	*

	Tien Hai
	*
	*
	*
	*

	Tien Lang
	*
	*
	*
	*

	Tram Chim
	*
	*
	*
	*

	U Minh Thuong
	*
	*
	*
	*

	Van Long
	*
	*
	*
	*

	Xuan Thuy
	*
	*
	*
	*

	An Hai
	*
	
	*
	*

	Ba Tri
	*
	
	*
	*

	Bim Son
	*
	
	*
	*

	Binh Dai
	*
	
	*
	*

	Ca Mau
	*
	
	*
	*

	Chu Hang
	*
	
	*
	*

	Ha Nam
	*
	
	*
	*

	Tra Co
	*
	
	*
	*

	Tra Cu
	*
	
	*
	*

	Trung Son
	*
	
	
	*

	Bai Chay
	
	*
	*
	*

	Bai Tu Long
	
	*
	*
	*

	Ban Dao Son Tra
	
	*
	*
	*

	Binh Chanh
	
	*
	*
	*

	Binh Chau-Phuoc Buu
	
	*
	*
	*

	Cac Dao Vinh Ha Long
	
	*
	*
	*

	Cha La
	
	*
	*
	*

	Con Dao i
	
	*
	*
	*

	Con Dao ii
	
	*
	*
	*

	Con Son
	
	*
	
	*

	Cu Lao Cham i
	
	*
	*
	*

	Cu Lao Cham ii
	
	*
	*
	*

	Cu Mong
	
	*
	*
	*

	Dam Doi
	
	*
	*
	*

	Dao Bach Long Vi
	
	*
	*
	*

	Dao Cat Ba
	
	*
	*
	*

	Dao Co To
	
	*
	*
	*

	Dao Con Co
	
	*
	*
	*

	Dao Ly Son
	
	*
	*
	*

	Dao Phu Quy
	
	*
	*
	*

	Dao Tran
	
	*
	*
	*

	Den Ba Trieu
	
	*
	
	*

	Deo Ca-Hon Nua
	
	*
	*
	*

	Do Son
	
	*
	*
	*

	Dong Thap Muoi
	
	*
	*
	*

	Ghenh Rang
	
	*
	*
	*

	Hai Van-Hon Son Tra
	
	*
	*
	*

	Ham Rong
	
	*
	*
	*

	Hon Cau-Vinh Hao
	
	*
	*
	*

	Hon Chong
	
	*
	*
	*

	Hon Khoai
	
	*
	*
	*

	Hon Me
	
	*
	*
	*

	Hon Mun
	
	*
	*
	*

	Lung Ngoc Hoang
	
	*
	*
	*

	Nai
	
	*
	*
	*

	Ngoc Trao
	
	*
	
	*

	Nam Du
	
	*
	*
	*

	Nha Phu-Hon Heo
	
	*
	*
	*

	Nui Ba
	
	*
	*
	*

	Nui Cam
	
	*
	*
	*

	Nui Chung
	
	*
	
	*

	Nui Sam
	
	*
	*
	*

	O Loan
	
	*
	*
	*

	Quy Nhon
	
	*
	*
	*

	Rung Thong Dong Son
	
	*
	
	*

	Sam Son
	
	*
	
	*

	Ta Kou
	
	*
	*
	*

	Tam Giang-Cau Hai
	
	*
	*
	*

	Thanh Phu
	
	*
	*
	*

	Thuy Trieu
	
	*
	*
	*

	Tra Su
	
	*
	*
	*

	Vo Doi
	
	*
	*
	*
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