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Context and introduction to UK sand dune
conservation management

This reply is primarily from Natural Resources Wales (NRW)
and Natural England (NE) in response to several references in
Delgado-Fernandez et al. (2019) to the management undertak-
en by NRW in the past on Welsh sand dunes and future man-
agement planned under two EU funded LIFE projects for sand
dune conservation in England and Wales. Both NRWand NE
are statutory nature conservation bodies and as such have
specific purposes:

& NRW’s purpose is to “pursue sustainable management of
natural resources” and “apply the principles of sustainable
management of natural resources” as stated in the
Environment (Wales) Act 2016.

& Natural England’s purpose (as set out in the Natural
Environment and Rural Communities Act 2006), is
to ensure that the natural environment (land, flora
and fauna, freshwater and marine environments,
landscapes, geology, and soils) is conserved, en-
hanced and managed for the benefit of present and
future generations, thereby contributing to sustain-
able development. It also has a responsibility to help
people enjoy, understand and access the natural
environment.

Both bodies are bound under UK and European legislation
to undertake the conservation management of habitats and
species, specifically where they occur on designated sites,
such as Sites of Special Scientific Interest (SSSI) and
International sites such as Special Areas of Conservation
(SAC), Special Protection Areas (SPAs and Ramsar sites).

UK sand dune conservation follows an ecosystem ap-
proach that forms the foundation of sustainable management.
Conservation management to rejuvenate sand dune habitats
maintains and enhances successional stages of sand dune hab-
itats, thereby increasing and improving resilience and multiple
ecosystem services provision.

Sand dune stabilisation and species decline
stimulates a change to ‘traditional’ sand dune
conservation management

Western European dunes are some of the most biologically
rich and diverse ecosystems in the region due to the juxtapo-
sition of contrasting and highly stressed microhabitats (wet
and dry, stable and unstable, nutrient poor). Delgado-
Fernandez et al. (2019) recognise that coastal dune systems
in the UK and many other parts of the world, are increasingly
vegetated, and are therefore losing bare sand and dynamism,
along with declines in the specialist flora and fauna requiring
open conditions. The dune manager’s response has shifted
from the past emphasis on stabilisation to various forms of
“rejuvenation”. However, Delgado-Fernandez et al. (2019)
postulate that, under the current prevailing climate, dunes in
northwest Europe would be expected to support dense vege-
tation and that their historic mobile condition was initiated
primarily by human activities. Delgado-Fernandez et al.
(2019) advocate that, with the exception of non-native inva-
sive plant control, current rejuvenation techniques, such as
increased grazing, mowing, ‘notching’, and encouraging vis-
itor access, are unnecessary and potentially damaging. They
suggest that such actions may, for example, increase the risk of
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coastal erosion. Also, in their view, due to climatic factors,
such interventions will not be sustainable but will need to be
ongoing to maintain the desired condition, turning dune man-
agement into “expensive habitat engineering.” Finally, they
propose that dune management should focus on minimising
human impacts and controlling visitor pressure, so that dunes
can evolve “naturally”.

Some of these assertions are arguably supportable. Thus, it
is reasonable that large-scale works should only be considered
as a last resort, as advocated by Pye et al. (2014): “As a gen-
eral principle, human alteration of the landscape should be
kept to a minimum and undertaken only in areas that have
experienced significant human impact or where artificial
structures and features impede natural processes. One option
is to do nothing, hoping for a return to windier conditions.
However, since the problem is essentially man-made and there
are obligations to maintain designated features, rejuvenation
measures should be tested in an attempt to reverse declines”.

Remobilisation management has been attempted on rela-
tively few European coastal dunelands where past human ac-
tions artificially forced stabilisation. The historic planting of
Marram, Sea buckthorn and alien conifers, coupled with on-
going enhanced aerial deposition of nitrogen and other anthro-
pogenic factors (such as re-engineering frontal dunes to create
a barrier, even in areas where there is no risk of flooding), have
negatively impacted natural coastal dune dynamism and bio-
diversity. Dune managers must ensure their sites deliver a
range of services, including nature conservation (as outlined
in UK and EU legislation), coastal risk management and rec-
reation, as well as ensuring sites have resilience to climate
change (Stratford et al. 2013; Van der Biest et al. 2017).

The Geological Conservation Review series in Britain recog-
nises that naturally evolving dune systems have geomorpholog-
ical value (May and Hansom 2003). The aim of remobilisation
management is not to return to the desert-like conditions de-
scribed 200 years ago (Ayton and Daniell 1978), but to encour-
age dynamic processes that have been halted through vegetation
succession and artificial over-stabilisation. Re-mobilisation man-
agement aims to create a mosaic of vegetated dune with open,
more dynamic patches that allow characteristic plant and animal
communities to survive. These interventions will affect relatively
small areas within individual dune systems.

Delgado-Fernandez et al. (2019) assert that, based on phys-
ical requirements, coastal dunes should be managed in a non-
interventionist manner, allowing them to “seal” and evolve
naturally. They emphasise the critical role of abiotic processes
and that, because of cool temperatures and high precipitation,
the dunes of the British coast can be expected to have low
mobility. Therefore, attempts to rejuvenate are a “fight against
natural evolutionary processes.” While they acknowledge the
importance of “some species” from an ecological standpoint,
we feel that their emphasis on geomorphological consider-
ations underplay the importance and complexity of sand-

dune ecology (Howe et al. 2010, 2012) and the threat to bio-
diversity posed by “dune-sealing”.

Delgado-Fernandez et al. (2019) question “the scientific
basis for restoration of dunes as natural systems”. There are
several evidence sources reviewing the biodiversity and
condition decline in dune systems, e.g., JNCC (2007, 2013,
2019) and Howe et al. (2010, 2012). EU, Defra and Welsh
Government policies outline the need to conserve habitats and
species, e.g., “halt the loss in biodiversity” (EU Biodiversity
strategy to 2020), and “Protect habitats and species” under
Nature Directives (EU Birds and Habitats Directives).

We recognise that sand dune condition follows a cyclical
pattern with periods of instability. The length of this cycle can
vary from decades to hundreds of years, depending on climat-
ic conditions (Howe et al. 2012). The question is when the
next period of instability will occur and, given the human
induced acceleration of dune stabilisation and the greater wind
energy required to disturb established vegetation, the pros-
pects for species requiring bare sand and early successional
stages are bleak.

Conservation aims of re-mobilisation
management

The re-mobilisation management actions on sand dunes un-
dertaken in several EU member states, including the UK, aim
to restore dune processes that encourage mobile and early
successional sand dune habitats, which are essential for the
short and long-term survival of some of the UK’s and EU’s
rarest species. There is good biological evidence (Brunbjerg
et al. 2015; Howe et al. 2010) outlining the rarity and rapid
decline of many species requiring bare sand or early succes-
sional conditions (e.g., EU Habitats Directive Annex II spe-
cies Liparis loeselii, Petalophyllum ralfsii and Gentianella
anglica and many UK nationally rare dune invertebrates).
These species are at risk of extinction without ecological man-
agement interventions to provide conditions essential for their
long-term survival. A quote by Daniel Janzen (1974) serves as
a useful reminder that “what escapes the eye when species go
extinct, is a much more insidious extinction – the extinction of
ecological interactions”. The complex combination of direct
and indirect effects resulting from species interactions deter-
mines the fate of the remaining species (Montoya 2015).
Thus, by ensuring that processes to maintain open habitats
and unvegetated conditions across the range of successional
stages on sand dunes occur, we are halting biodiversity loss
and the wider reduction of ecological interactions. By inter-
vening now, in a managed and monitored way, we will be able
to ensure a degree of continuity for these species and process-
es; taking no action now could result in irreversible biodiver-
sity losses. The authors’ suggestion that “If dune management
is focused on increasing the proportion of dune systems that
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are largely free of human impacts and are able to evolve
naturally then this is likely to have the greatest benefit for
all dune species” is not borne out by the evidence (JNCC
2007, 2013, 2019; Howe et al. 2010, 2012). Delgado-
Fernandez et al. (2019) acknowledge that “some species are
important from an ecological point of view and that there may
be areas where local vegetation removal could be considered
in order to preserve flora and / or fauna that are rare and
endangered regionally. Again, we would argue that this situ-
ation should occur rarely and should only be implemented
after thorough evaluation of the evidence and potential
impacts”. UK experience suggests this loss of key species,
indicative of ecosystem function and quality, is a much more
common situation than the authors appreciate.

Acknowledging the negative biodiversity
effects of anthropogenic dune stabilisation

Delgado-Fernandez et al. (2019) point to changes in dune
vegetation as “natural” but decry the “destruction of inland
habitats” by sand incursion, not recognising that for some
species, bare sand is the natural habitat. They correctly iden-
tify that “Nature does not recognise good or bad” but fail to
recognise that conservation management does apply values to
nature and reaches decisions based on widely agreed proto-
cols. They assume that simply not intervening is “natural” but
fail to recognise that past human intervention has been integral
to the development of dunes, whether it was the extermination
of mega-fauna, the introduction of (non-native) rabbits, the
increase in nitrogen (and ammonia) and carbon dioxide, the
planting of Marram grass, the constriction of sediment sup-
plies, or changes in climate. The question of what is natural is
fundamental to their article but is not addressed.
Conservationists frequently address problems caused by the
effect of past human interventions and accept that most west-
ern European ecosystems are anthropogenic. The authors note
that “Labelling a particular dune evolutionary stage (e.g.,
mobility) as ‘natural’ or ‘desirable’ seems arbitrary and
vague, especially within the context of anthropogenic land
uses of European dunes going back hundreds of years...” but
fail to acknowledge that accepting today’s conditions as nat-
ural or desirable is equally arbitrary. In the end, it is a value-
based decision, albeit informed by science; a challenge that
conservation managers address every day.

Concluding remarks

The climate and nature emergency is the greatest environmen-
tal challenge to biodiversity conservation the world has ever
faced (Haight and Hammill 2020), with coastal habitats being
at the front-line of the effects of climate change. The impacts

of climate change are not fully understood but are likely to be
complex across all habitat types, especially dunes (Burden
et al. 2020). In order to conserve biodiversity and ensure re-
silience of these habitats to the whole range of future scenar-
ios, human intervention will be required to facilitate adapta-
tion (in the right place and at the right time). Whether current
techniques of dune rejuvenation are sustainable in the longer
term is still to be fully evaluated, and evidence from earlier
Dutch projects and the more recent work in Wales (at
Newborough, Kenfig, and Merthyr Mawr) should help to pro-
vide answers. This urgency to conserve sand dunes and asso-
ciated biodiversity has been recognised by the EU, funding
two major dune conservation projects in the UK (Sands of
LIFE – Wales and DuneLIFE – England). The aim of under-
taking these projects is that key sand dune sites in the UK will
be sustainably managed, have a better chance of maintaining
dynamism, supporting essential ecosystem services, and re-
main as biologically rich and diverse ecosystems. The need
to understand when, and how, to intervene sustainably in the
underpinning physical processes essential for biological fea-
tures is an important aspect of these conservation projects.
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