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INTRODUCTION

Sustainable management and protection of landscapes are needed to safeguard biodiversity and
ecosystem services in line with the UN Sustainable Development Goal 15 (Life on Land, United
Nations, 2015). It is generally agreed that protected areas are suitable means to achieve this
goal. The post-2020 targets of the Convention on Biological Diversity (UNEP, 2020) aim at a
conservation of 30% of land by 2030, a goal which is also addressed in the Biodiversity Strategy
of the European Union (EU) (European Commission, 2020). However, degrees of protection, i.e.,
to what degree human interference in these areas is restricted, can differ considerably. For instance,
the IUCN protected area categories IV (Habitat/species management area) and V (Protected
Landscape/Seascape) allow for human modification, and hence face human pressure, while more
strict categories, such as Ia (Strict Nature Reserve) or II (National Park) face lower pressure (Jones
et al., 2018). Strict protection can be in conflict with human interests when it comes to direct use
of nature and related ecosystem services, for example, timber extraction that might be limited in
protected areas (Oldekop et al., 2016). Cultural services like recreation, however, can be either
enhanced (e.g., increased attraction due to absence of disturbance) or constrained (e.g., due to
access limitations) depending on the degree of protection (Paracchini et al., 2014). Hence, trade-
offs between biodiversity, ecosystem services and human use can occur when designating protected
areas. Many protected areas, as a consequence, have been designated “high and far” (Joppa and
Pfaff, 2009), i.e., in mountainous, distant areas with low opportunity costs of conservation. There is
thus a search for strategies that allow for a balance between sustainable human use and protection
(or restoration) of biodiversity in landscapes managed and used by people (Tobón et al., 2017;
Kremen and Merenlender, 2018). Based on a zoning approach, UNESCO biosphere reserves are a
type of designated area that aim at finding such a balance.

Since 1976, the UNESCO Man and the Biosphere (MAB) programme aims at connecting
conservation of biodiversity with the sustainable use of ecosystem services, including sustainable
economic development and the protection of cultural diversity (Bridgewater, 2016). To achieve
this, biosphere reserves (BRs) implement a zoning approach. Each BR consists of three
zones with different functions and degrees of protection: (1) the core area focusing on
strict protection and conservation of biodiversity, (2) adjacent buffer zones which allow for
ecologically sound activities such as environmental education and training with respect to
local knowledge and traditions and limited human interference, and (3) the transition area
with least restrictions for sustainable ecosystem service use and socio-culturally sustainable
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FIGURE 1 | Overview map of 153 European biosphere reserves included in this dataset (dark green areas; no zones depicted due to perceptibility) and detailed maps

of the zoning of three exemplary biosphere reserves, Pilis (Hungary), Rhön (Germany), Terres de l’Ebre (Spain). All maps projected in EPSG:3035.

cannot be published), “no data available” (when geodata could
not be found, not even upon direct contact with responsible
authorities), “sharing only on reasonable request” (when a CC
BY-NC 4.0 license for publishing is missing, but geodata is
available and can be shared on reasonable request), and “to be
delisted by UNESCO.”

Recommendations on Data Use
The dataset comprises spatial information on the extent as well
as on the zones for the majority of European BRs and can be
used for a variety of trans-European analyses. Such analyses
could encompass an assessment of the state or the monitoring
of biodiversity and ecosystem services, either between BRs,
between BR zones or to compare protected areas within
BRs with unprotected areas or with protected areas with a
different management (Palliwoda et al., 2021). Furthermore, the
dataset can be useful as a complement to the World Database
on Protected Areas (WDPA) for analyses on protected areas
in Europe.

Limitations
Possible limitations on the use of the dataset are grounded in
varying currentness of the zoning data. Any analysis employing
such cross-regional data needs to consider this diversity in time
references as well as take into account local peculiarities of the
environment and the management of the BRs included in the
dataset. Any analysis, should take into account that originally
designated BR zones can be revised and adapted at any point of
time (Price et al., 2010).

DATA

In total, the dataset comprises 153 BRs in 31 countries
(Supplementary Table 1; Figure 1). We could not find zoning
data from 15 European BRs (see Supplementary Table 1, code
“no data available” in column “Reason_for_exclusion”). For total
BR size the mean is 187,721 ha (sd: 291,271 ha), and the
median is 78,484 ha (first quartile: 38,933 ha; third quartile:
241,362 ha). For core area size the mean is 17,004 ha (sd: 25,368
ha), and the median is 7,830 ha (first quartile: 3,306 ha; third
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FIGURE 2 | Size distribution of biosphere reserves total area and zones (core area, buffer zone, transition area) across the 153 digitized reserves in Europe. Boxplots

depict median values (thick black line) and first and third quartiles (box border).

quartile: 16,557 ha). For buffer zone size the mean is 59,533
ha (sd: 90,239 ha), and the median is 25,284 ha (first quartile:
12,280 ha; third quartile: 58,455 ha). For transition area size
the mean is 113,426 ha (sd: 222,320 ha), and the median is
37,519 ha (first quartile: 11,830 ha; third quartile: 118,534 ha)
(Figure 2).
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