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Nature protected areas (NPAs) are cornerstones of all national and international
environmental conservation strategies. While activities in NPAs are limited, tour-
ism and the related tourist activities are often encouraged, sometimes as a means
of funding environmental protection programs in the NPAs. However, the tour-
ist activites can damage the environment and, therefore, threaten protection goals
of NPAs. Since number of tourists in NPAs is increasing globally (Balmford et al.,
2009), the threat is increasing. Additionally, the increase in the number of tourists
and, therefore, intensity and variety of tourist activities, can adversely affect park
services and tourist satisfaction. Only a balance between the competing goals and
activities can guarantee long-term coexistence between nature protection and tour-
ism uses of NPAs.

NPA management achieves this balance by providing NPA services such as crowd
management, mitigation of negative impacts, and ecological restoration. To provide
an optimal set of the services, the management first needs to relate the effects of
tourist activities on all entities of the NPA (including the environment). In practice,
park managers use adaptive management approaches such as VERP, TOMM, ROS,
LAC and VIM. In these approaches, feasible monitoring systems and simple indica-
tors are used in conjunction with adaptive approaches and quick in-house responses
to keep the indicators in the acceptable range. The responses include infrastructural
improvements, crowd management, partial closures, etc. Despite it’s efficiency, the
adaptive response method has several disadvantages: (i) its responsive rather than
preventive nature can cause delays in reactions, (ii) the simple indicators cannot
capture complex causalities between activity types, intensities, and their (potential-
ly delayed) effects on the environment and, consequently, (iii) the simple indicators
with a fairly narrow focus are not always able to detect when changes become irre-
versible. High tourist densities cause more damage at a greater rate, thus exacerbat-
ing the disadvantages. Assuaging those disadvantages requires the ability to predict
effects of possible activities on the environment, i.e. quantitatively analyze interde-
pendencies of relevant processes. This, in turn requires an analytical framework that
relates types and intensities of tourist activities to complex processes in ecosystems.

Here we present such a framework based on the DPSIR (Driving forces-Pres-
sures-State-Impact-Response) causal framework. DPSIR has been used to assess en-
vironmental impact of human activities by the European Environment Agency (EEA
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1999; EEA 2014), United Nation Environment Programme (UNEP 1997; UNEP 2012),
and - more recently - to environmental impact of visitors in PAs (Navarro et al. 2012;
Salerno 2013). However, the focus of DPSIR is on the state of the environment and
impact on humans, while other important factors such as impact on the visitor sat-
isfaction, and park services, are not included in the analysis.

Our framework treats tourist activities as the driving forces, and connects the
causal chain of Activities — Pressures — State — Impact — Response and Services
(APSIRS, Figure). Unlike prior frameworks, we interpret the state as the state of all
entities in the NPA, not just the environment. The entities are composed of four
types of objects: people, cultural heritage, NPA services, and the environment. The
state of the objects is quantified by indicators compatible with EU regulations and
conducive to valuation of ecosystem services (ES), and can be evaluated subjectively
(e.g. through opinion polls) or objectively (e.g. through sensors).

The framework serves as a platform for integrating models into a decision sup-
port system for NPA management, and is not meant to replace, but enhance current
adaptive NPA management frameworks. The main goal is to complement the under-
standing of causal relationships impacting nature preservation and visitor satisfac-
tion as a part of the decision-making process. Therefore, in contrast to other frame-
works that include all stakeholders and surrounding areas, we exclusively address
visitors and other entities within the NPA. APSIRS can be especially useful for NPAs
with high tourist densities when costs of nature protection are funded by tourists.

APSIRS augments the applicability of the DPSIR framework to:

1. focus on tourist activities as driving forces

2. encompass all entities of the protected area (natural and cultural heritage,

people, and NPA services)

3. recognize experiential and physical in addition to environmental pressures
separate effects of internal factors controlled by the NPA management from
external factors outside of the control
utilize the carrying capacity for tourists as an indicator in a dynamic way
include NPA mandate as a determination of management goals
assert NPA services as a way of affecting tourist activities, pressures, and state
provide a basis for comprehensive valuation of ES
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We use an example of PP Telascica to show how models connect objects and can
be used to quantify interactions between elements of the framework to determine
impacts and the carrying capacity of an area for tourists. APSIRS can increase
management efficiency by enabling rapid testing of effects of alternative manage-
rial decisions in-silico, reducing the need for field testing that could harm the en-
vironment, increase management costs, and/or slow the implementation. Therefore,
APSIRS represents a holistic decision support tool meant to inform decision-mak-
ing and help stakeholder negotiation in any of the existing frameworks, thus im-
proving allocation of resources and, therefore, visitor experience as well as environ-
mental conservation.

466 | MMV8 | Novi Sad, 2016



NIOMaWDLY 8Y1 Ul 104 PaIUNOIID
3q UDI PUD ‘SYISHY 4O SIUBWS[S Y 123440 0SID (918 dbupyd a1owWipd ‘spuaty diydoibowsap *6°3) 5103204 [DUIIXT VAN Y2 JO S193/q0 ay3 uo SaIAIID
151107 Jo 120dW 3y ‘9.104a.19Y1 ‘PUD S32IAI3S ¥10d JO SSaUIAIIIAYYS S1I94JD UY] asuodsad ay ‘asuodsal Juawabpupu Wiojuj 01 dA1as pup ‘(sishjpup
a1 wo.y buibiaws Ayuonb diwpuhp o s1 43y y21ym) Audodpd buifiipd ayi 2wl pup aujwIaIsp S120dWi pUD S310IS 3/ PAIDINI|0I 3G UDI SIIIUAIIID
151N01 3Y3 4o S3DdWi Y2IYM Wo.j ‘sa1nis Ayipow saunssaid ay| (sa31A1as xy.pd) aundniaspijul [p2ishyd aya pub ‘(saunssa.d |pjualiaxds) S351iN03
1310 /N 3Y3 Ul $323[q0 48420 SD [|aM SD JUSWUOIIAUS dY3 UO S3INSSaLd 3sNDI (SISALIP) SAIUAIIID 1SN0 “HIOMAWDL) [0I13AIDUD SYISHY “L 9in3i4

sasuodsas -y

$10398) [BUIBIU] p
3

‘Anoedes pmosy
@Em@ UOLELLION] JO UOLEUIWASS|]
uojsiaadns

pue Aypnoas jo Juawadeuepy
sapiagae pawwesfolg
|auossad jo juawaleuey

-~
STANIS UV ne1ojsad pue uoneasasd ainjen
40 ALMEVIA anpnaseyu
SLIVdNI
HNONOD3
SOV
TVLLNINEDG
SLIVdNI
TVANIWNOEIANT

==

EEEE®

SIVINIBS ey JO SSBUBAIIBNT

Jeulau|

Spuasy [eposeqod B
udognjjod [eqoj9 @
sassacoud |efojogewny [

— S10398} |eUIaXg

MMV8 | Novi Sad, 2016 | 467



b

Balmford A, Beresford ], Green ], Naidoo R, Walpole M, and Manica A. 2009. A
global perspective on trends in nature-based tourism. PLoS Biology. 7(6).

EEA 1999. Environmental indicators: Typology and overview, EEA Technical report
No 25/1999. Copenhagen: European Environment Agency.

EEA 2014. Digest of EEA indicators 2014. EEA Technical report No 8/2014. Luxem-
bourg: European Environment Agency, Publications Office of the European Un-
ion.

Navarro Jurado E, Tejada Tejada M, Almeida Garcia F, Cabello Gonzalez J, Cortes
Macias R, Delgado Pena J, et al. 2012. Carrying capacity assessment for tourist
destinations. Methodology for the creation of synthetic indicators applied in a
coastal area. Tourism Management 33(6):1337-1346.

Salerno F, Viviano G, Manfredi EC, Caroli P, Thakuri S and Tartari G. 2013. Multi-
ple Carrying Capacities from a management-oriented perspective to operation-
alize sustainable tourism in protected areas. Journal of Environmental Manage-
ment.128:116—-125.

UNEP 1997. Global Environment Outlook, GEO-1. Nairobi: United Nations Environ-
ment Programme

UNEP 2012. Global Environment Outlook, GEO-5: Environment for the future we
want. Nairobi: United Nations Environment Programme.

i
I

468 | MMV8 | Novi Sad, 2016



