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Editorial

Improving the management of threatened ecosystems in an urban biodiversity hotspot through the Durban Research Action Partnership
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Cities have a vital role to play in managing biodiversity and dealing with global environmental change issues (de Oliviera et al. 2011; Gilbert et al. 2013). It is projected that, by 2030, global urban land area will have nearly tripled, making the next two decades the most rapid period of urbanisation in the world’s history. This development will increase global carbon emissions and result in a ‘considerable loss of habitats in key biodiversity hotspots’ (Seto et al. 2012). Africa currently displays the fastest rate of urban growth in the world (Pieterse & Parnell 2016) and there are predictions of significant urban migrations over the next decades (UN-HABITAT 2010). It is critical that this development follows a low-carbon and climate-resilient pathway if the ambitions of the Paris Agreement to limit global temperature increase to well below 2°C are to be realised.

Global change, through land use and climate change, has a profound effect on biodiversity, resulting in changes in ecosystem functioning, the extent of natural habitats and species distribution (Sala et al. 2000). Cities therefore have a critical role in managing the effects of global change on biodiversity (Grimm et al. 2008). In South Africa, the city of Durban, which is governed by the eThekwini Municipality, has developed several innovative mechanisms to address climate change and reduce biodiversity loss (Roberts et al. 2012).

Durban, the third largest city in South Africa, has the highest percentage nationally of people living in poverty (EThekwini Municipality 2013b), and high levels of inequality, with a Gini coefficient of 0.63 in 2012 (EThekwini Municipality 2015). The eThekwini metropolitan area is characterised by large portions of rural and peri-urban land uses (EThekwini Municipality 2013a). Large areas of tribal land, governed by traditional leaders who employ traditional governance systems, have been incorporated into the city’s boundaries, resulting in dual governance systems of tribal land in areas adjacent to wards with democratically elected councillors subject to formal town planning schemes. Durban is located in the Maputaland-Pondoland-Albany Region, one of 35 global biodiversity hotspots (Mittermeier et al. 2005), with more than 7000 species of vascular plants, 25% of which are endemic to the region (van Wyk & Smith 2001). Owing to its varied climate, physiography, lithology, soils and biogeographical position, a wide range of terrestrial and aquatic ecosystems that support a rich biodiversity occur in the eThekwini Municipality.

After several years of interaction between the Environmental Planning and Climate Protection Department (EPCPD) of eThekwini Municipality (EM) and the University of KwaZulu-Natal (UKZN), a research programme was initiated in 2011 as a joint initiative to address environmental challenges pertaining to global change within Durban (Cockburn et al. 2016). The research programme focused on a poorly understood but threatened ecosystem – the KwaZulu-Natal Sandstone Sourveld (KZNSS) – to address biodiversity and climate change issues, to build capacity and to improve the planning and management of biodiversity in Durban.

The perceived success of the KZNSS research programme by both institutions led to the establishment of the Durban Research Action Partnership (D’RAP). The partnership was developed to advance knowledge in biodiversity conservation and management within the context of global environmental change. Through the partnership, collaborative research is conducted within Durban in a range of disciplines including environmental, biological and social science, governance and economics. D’RAP aims to generate much-needed knowledge to assist managers in EM to make biodiversity and conservation decisions, and to build capacity by employing interns and supporting student research activities at UKZN. Such novel institutional partnerships are important for generating knowledge and learning outcomes, so as to address the gap between scientific research, policy development and management within a local government setting. Similar initiatives focused on the science-policy-practice interface are emerging in several African cities, for example the Future Resilience for African Cities and Lands (FRACTAL) project, which aims to improve the implementation of climate science at a local government level, working in Southern African cities such as Windhoek, Lusaka, Maputo, Cape Town and Durban (http://www.fractal.org.za/ and http://www.futureclimateafrica.org/).

The engagement between the EM and UKZN has resulted in the completion of three municipally funded internships aimed at increasing critically scarce skills and capacity in this field; two of these internships resulted in permanent appointments within the EPCPD. Since its inception in 2011, the D’RAP partnership has developed a transdisciplinary approach with co-creation of research from design to completion of research products and uptake into policy, planning and management. Both parties (UKZN and EM) are involved in developing research questions, conducting research and integrating the research into practice. Most research has been conducted through postgraduate students registered at UKZN. In this special issue of Bothalia, African Biodiversity & Conservation, we present some of the findings of the research emerging from the first programme of D’RAP – the KZNSS research programme. Papers presented represent some of the outputs of this research partnership. Whilst little was known of the KZNSS in 2011, a series of publications, reports, management tools and data sets have been produced a few years later to address this hiatus. Much of the research output by the KZNSS programme, however, remained unusable for officials in the EPCPD. This hiatus highlights the difference in culture, organisation and working environment between the two organisations and is one of the challenges of transdisiplinary research programmes (Taylor et al. 2016). In response, D’RAP funded the ‘translation’ of the research outputs into working and popular documents that were more accessible to EPCPD staff and the general public. This step is considered to have been important in the transdisciplinary research process and will facilitate better management of this ecosystem by EPCPD staff.

The papers cover a range of topics from managing threatened ecosystems (Boon et al. 2016), improving our understanding of plant diversity (Drury et al. 2016; Ground et al. 2016), quantifying pressures and threats (Buhrmann et al. 2016; Buthelezi et al. 2016; Naicker et al. 2016; Odindi et al. 2016), understanding community benefits, governance and value (Davids et al. 2016; Nkambule et al. 2016; Sutherland et al. 2016), to evaluating the outcomes of this transdisciplinary research programme (Taylor et al. 2016).

Much of the biodiversity of the KZNSS ecosystem, and how to manage it, is poorly understood. The first three papers contribute to improving our knowledge in this regard. Boon et al. (2016) provide an overview of the KZNSS ecosystem in Durban and describe some of the work that EM is undertaking in Durban to secure and manage this threatened ecosystem and other biodiversity values. They also highlight some challenges that will have to be overcome to improve levels of protection and management. Drury et al. (2016) examine the variation in plant diversity (alpha and beta diversity) across patches of KZNSS in order to differentiate it from adjacent similar vegetation types. Ground et al. (2016) further assess the variation in forb species richness to improve land-use decision-making, especially the use of systematic conservation planning to select and manage key grassland sites.

The biodiversity of the KZNSS ecosystem is threatened by several processes, including habitat loss and fragmentation, biological invasions and woody encroachment, inappropriate fire regimes and climate change. Naicker et al. (2016) have quantified the overall level of habitat fragmentation and connectivity using graph theory. They developed an approach to select key patches within the municipal area, contributing significantly to the overall connectivity of this threatened ecosystem. Odindi et al. (2016) highlight the potential of new generation satellite imagery, such as RapidEye, to detect and quantify woody encroachment, one of the key landscape processes affecting the biodiversity of the KZNSS. Using a 10-year time series of fire extent, Buthelezi et al. (2016) quantified changes in fire regimes over the years and compared the fire regimes of the KZNSS vegetation type with surrounding vegetation types. Lastly, Buhrmann et al. (2016) provide one of the first on-site assessments of elevated temperatures on South African grasslands using open-top chambers to simulate and predict the effects of climate change on plant productivity and ecosystem functioning.

Successful biodiversity conservation requires an understanding of the benefits, values and perceptions of biodiversity in relation to the community. This aspect has been addressed in various ways in the KZNSS research programme. Davids et al. (2016) provide an assessment of ecosystem services in Durban, maps of ecosystem services hotspots and identify opportunities for securing a sustainable supply of ecosystem services. Sutherland et al. (2016) focus on the intertwined issues of rapid urban growth, dual governance systems, biodiversity loss and cultural change in Mzinyathi and eSkebheni in the north-west of Durban. They explore the numerous social constructions of environmental services and the implications for resilience in the area. Nkambule et al. (2016) examine the uses, perceptions and attitudes displayed by the iNanda community towards the KZNSS grassland, in order to inform the potential use of community-based conservation strategies.

Finally, Taylor et al. (2016) present a continuous reflective evaluation of the successes and challenges of the partnership in terms of research outputs and outcomes, opportunity for translation of the research into practice, and perceptions of the partnership by the participants.

The papers in this special issue contribute to a greater understanding of the KZNSS ecosystem and its drivers of change. They pave the way for improved management of this threatened ecosystem in Durban and beyond, and highlight the crucial role that research-action partnerships can play to address contemporary environmental challenges. Such a case study provides insights that may be useful to local governments, in particular those in developing countries, which are located in bio-diverse areas or with threatened ecosystems in their jurisdictions. Whilst the papers bring together a substantial body of work on a relatively unknown, important, and threatened habitat type, and provide biological and sociological foundational understanding, translation of the work into practical application within the policy and procedures of the municipality has been challenging. The D’RAP emerged as a mechanism to facilitate such translation (Cockburn et al. 2016), and is itself a product of this body of work. We emphasise the importance of putting in place such mechanisms to ensure translation of the research outcomes into practice, so that the true value of the knowledge and understanding generated is fully achieved.
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