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The Meijendel Dunes, bordering The Hague (450,608bitants), is a green space, covering 2000 ha.
However, the area is as well important for natumeservation, recreation, drinking water productod sea
defence. For the planning and management of suctiésted’ areas that face competing spatial claims
information is required to understand the varioaysin which space is used, experienced and valued.
Within this context, we aim (1) to show the roleadbng-standing programme for visitor monitoriiog f
both recreational mobility and resource manageritgmature conservation; (2) to explore the apfticaof
such data for ecosystem service valuation. Thelatgnber of visits (about 900,000 a year) shows the
providing of a significant social-economical seeviddditional insights in what the visitors find portant
and attractive help to qualify the value of theaarkhis is important for internal and external d&ssions

about management and policy measures.
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I ntroduction

Spatial planning requires decision making abouueand organisation of space. In many areagbiges
decision-making about competing land use claimss Thalso true for the planning and management of
natural areas. Various EU directives, like the lthtbiDirective, Birds Directive and the Water fravoek
Directive have put more emphasis on a careful aglla@nsidered management of these areas and fitlerew
on sufficient knowledge about the various actigitend their reciprocal relationships. Many of tla¢ural
areas are Europe’s most fragile and valuable Habiteat are currently protected under the Birds and
Habitats Directives. Following these directives thanagers of these sites need to ensure protdotidhe
species and habitats which often implies that th@ye to balance conservation objectives with comget
social and economical activities in and around ghatected areas. Many of these areas are also gopul
visitor destinations. Walking, hiking, mountain ioig, walking the dog, photography and looking flard
and fauna are among the activities that are dortheise areas. Especially with high visitor numisersh
activities need to be carefully managed. The Ewnp€ommission argues that good planning and
management of Natura 2000 sites depends on acamdtsufficiently detailed information. Quantitativ
data about visitor use should be part of this imiation (Micallef & Williams 2002). Loomis (2000) gues
that data from long-term monitoring are essentalassessing visitor impact on natural resoureasljtfes
planning, budgeting, calculating the economic dbation of tourism, and estimating the economiaeabf

the recreation experience to the visitor themsel¥ée demand for information about visitor use data
shared by site-managers all over the world. Copal.e{2000) have shown that some form of visitor
monitoring is undertaken by a wide range of siteragers in many different ways, varying from guest
estimates made by the staff to advanced countiognt#ogies with infrared person counters. Costs,
however, are often a reason why long-term datacidn receives little attention in everyday mamaget
practises (Cessford et al. 2002; Micallef & Willian2002). Consequently, visitor counting is usually
organised without being systematically plannedaittout being able to meet the demand for accuaate
detailed information (Reynolds & Elson 1996; Mukaal. 2002; Loomis 2000).

Another important aspect that receives more andenattention is the valuation of the various aa#sit
Costanza et al. (1997) argue that “because ecosysrvices are not fully ‘captured’ in commerciariets or
adequately quantified in terms comparable with enna services and manufactured capital, they aenof
given too little weight in policy decisions” (p 263 herewith they refer to the capacity of natymaicesses and
components to provide goods and service that gétishan needs, directly or indirectly (De Grooale002).
Despite much research on the valuation of thesgystams services it is still difficult to arrive atmonetary
estimation of human values that would allow a serg@mparison in planning and management pracfites.

is partly due to the fact that many values can negeexpressed in money. This is especially truéportant
values that are often attributed to natural ar&essbiritual enrichment, mental development aiglle, enjoy

the scenery, rest, relaxation, refreshment, rdoredhspiration and education. Nevertheless itlmamiseful to
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gain a more quantified impression of recreatiosal and experience. This would require more infdonatn
how many people do visit an area, how often do tueye and how do they experience and value thegs. vi

One of the areas in the Netherlands that providesws ecosystems services in the Meijendel duea. ar
The area is a protected nature area, but it alsd s the production of drinking water and it attts many
people who want to walk or cycle in this natureaargs early as the 1960s, biologists concluded tthet
natural values of the area were decreasing becdusercrowding. One of the main problems was tla@yn
visitors arriving by car who could drive to the trenof the area. On sunny days long lines of mstenvere
driving through the area, searching for a parkitagg. Parking facilities were proposed to deal wiibse
problems. However, regulations pertaining to thekipg problem did not meet with much support frdm t
visiting public, and policy makers demanded dethileformation about recreational use (Bakker 1997).
Information on the number of visitors and their wayf visiting the area was needed to support pripds
change entrances and relocate parking places.ifffbisnation would also allow the proposed meastioes
be evaluated to determine their impact on the nurobeisitors and their behaviour. Moreover, inf@tion
about the number of visitors could contribute te thture development of recreational facilitieseMisitor
monitoring programme in the Meijendel dune area stasted to collect data about the number of wvisito
and their transport modes. The number of visitas leen counted for the past 20 years. Duringpthied,
new policies have been formulated and implementerinumber of parking spaces and their locationg ha
changed and regulations have developed.

This paper is an extension of earlier work on eisihonitoring (Beunen et al. 2004 and 2006), ainsihg
first exploration of the application of such data ecosystem service valuation. We therefore brssfly
resume the visitor counting in the Meijendel duremaNext, the use of these data for evaluationeafsures is

illustrated, followed by a discussion section aodatusions.
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Visitor counting in the Meijendel dune area

The Meijendel dune area
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Figure 1. The Meijendel Dune Area with the Meijendalley in its centre. Left panel: Location andsuwndings near
the city of The Hague, The Netherlands. Right pa@elinting locations; site 6 was added in the seaitt of the

Valley after the opening of a new bicycle path @2. Source: Jaarsma et al. (2010)

Meijendel (Figure 1, left panel) is a dune areaaid directly north of the city of The Hague watbout
450,000 inhabitants. The dune area covers abo@0 2 @ctares, about 600 of which are accessible to
visitors. To the north-west the area is borderedhsyNorth Sea coast. East of the area lies tha twiw
Wassenaar (about 26,000 inhabitants). The road Yassenaar to the North Sea coast (Wassenaarge Slag
forms the northern boundary.

The area is important for nature conservation,uteisactivities, drinking water production, and sea
defence (Bakker & Kramer 1993). The most imporfalate for leisure activities is the Meijendel vglia
the centre of the area. This valley covers aboQtl#tares and has about 25 kilometres of footEatdsc
kilometres of bicycle paths. A visitor centre, ateairant, and a playground are situated here. Aipgroff
place for horses was outsourced in 1997. The Mededune area receives about 900,000 visits par, yea
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about 30% visit the area more than once a weeknamst visitors live in the surroundings of the area
(Bakker 1997; Jaarsma et al. 2003; Beunen et 85680

There are three major entrances to the Meijendat dwea. The Wassenaar entrance (location 1 imd=igu
1, right panel) is the only entrance for cars. Tpaoking areas are sited within Meijendel, one i ¢kntre
of the valley (200 parking spaces) and one clogadd/Nassenaar entrance (about 300 parking spades).
parking area in the Meijendel valley originally hadout 500 parking spaces, but in 1995 the number o
spaces there was reduced with 300 in order toicestaffic through the area. With some delay caubg
land use planning procedures, in 1999 150 extr&imq@rspaces were constructed near the Wassenaar
entrance. Entrances for cyclists and pedestriam$oaind close to The Hague in the south (locatiparil
close to Katwijk in the north (location 4). At tleeentrances, cars must be parked outside the lsaoéiéne
area. A bicycle path through the area parallel whith coast line connects The Hague with Katwijkaew
bicycle path was opened in 2007, which connectscémgre of the area with a new entrance in thehsout
eastern part. In addition to these bicycle patiexet are several other bicycle routes and footpaithén the

area.

Methods applied

Basically, visitor monitoring consists of three qmments: visitor counting, visitor profiling, andadysing
visitor opinions (Cope et al. 2000; MacGregor 1998pe et al. 1999). The visitor monitoring program
the Meijendel Dunes combines visitor counting vattasional visitor surveys. Daily counts on alrantes
of the number of cars and bicycles with automagicices and a pressure-sensitive tube across tbever@
the basis of the visitor monitoring. Visual samglis used to calibrate these daily data and tones#i the
number of pedestrians. Applying a counter-coeffitigo correct for inaccuracies made by the detgcamd
an axles-coefficient (to correct for multiple axes)owed for the re-calculation of the number ehicle-
axles into the number of vehicles (cars and big)cleinally, the average vehicle occupancy wasiegpb

estimate the number of visiting persons.

According to de Bruin et al. (1988) 12 types of slapve been distinguished (4 seasons; weekdaysd&wat
and Sunday). Visual counts were executed duri®@-11996 in each season and in total on 2 week@&ays,
Saturdays and 3 Sundays. The classification intcol®d then be reviewed into 8 types, based onlsmal
differences in the averages for similar days ofvieek in some sequential seasons. In 2002 an upfitite

visual counts on location 1 was made, followed byrngegral update in 2009/2010.

In 2005 a survey was held among the visitors iretiea by means of a questionnaire that was diséahn
the area. Visitors could take this questionnaimaddfill it in and return it by mail. A total of 4

guestionnaires were returned. Through this queasdioe visitors were asked about their backgroumeir t
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reasons for visiting the area, their wishes, theiivities within the area and their opinion abih area and

the management of the area.
Overall results of 18 years of monitoring

Table 1 presents the annual results from the mangg@rogramme so far. This information is summediz

from detailed annual reports of traffic flows arditwolumes.

Table 1. Overview of annual traffic volumes (camsl &icycles), visits (by car, bicycle and on fdotal of visits) and
modal split (in per cents) in the Meijendel dunk392-2008.

year Number of vehicles Number of visits by Modal split (in %%)
cars bicycles car bicycle onfoot  total car bicycle on foot
1992 219,000 485,000 428,200 499,000 26,000 950,000 45 53 3
1993 222,000 441,000 438,900 455,000 25,000 918,400 48 50 3
1994 225,000 480,000 444,000 493,000 25,000 963,000 46 51 3
1995 187,500 513,000 396,500 529,000 31,000 956,400 41 55 3
1996 171,000 422,000 372,000 431,500 31,000 830,900 45 52 4
1997 177,000 484,000 386,000 496,000 33,000 914,000 42 54 4
1998 171,550 393,650 375,150 407,550 24,700 807,400 46 50 3
1999 177,700 453,500 386,800 470,100 27,800 884,700 44 53 3
2000 171,915 436,358 373,598 452,168 25,578 851,344 44 53 3
2001 188,705 441,103 412,233 456,665 25,121 894,119 46 51 3
2002 191,990 440,555 403,600 456,300 25,300 885,200 46 52 3
2003 194,530 499,040 409,040 517,440 27,910 954,400 43 54 3
2004 195,400 439,700 410,900 455,100 26,000 892,000 46 51 3
2005 191,630 466,470 401,000 482,700 29,300 913,000 44 53 3
2006 162,790 452,600 342,400 468,600 28,000 839,000 41 56 3
2007 171,154 470,745 360,935 483,598 30,419 875,000 41 55 3
2008 163,624 476,557 343,958 487,912 27,834 859,704 40 57 3

average 187,205 458,546 393,248 473,037 27,586 893,445 44 53 3
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On average the annual number of visitors in 1992828 about 893,500; it varies between 807,400§)199
and 963,000 (1994). The average modal split is Bg%icycle (range 50-57%), 44% by car (40-48%) and

3% on foot.

The survey in 2005 showed that many people visiattea on a regular basis. More than 50% of thpleeo
visit the area at least once a month and more2@&nevery week. Nature, quietness and walkinghage t
most important reasons to visit the area. About B®%e visitors regularly uses the restaurantitees that

can be found in the centre of the area (Beuneh 20@6a).
Monitoring of visitor data & evaluation of measures

In the past decade several measures were takeartag® visitor flows. The monitoring program alldas
an evaluation of the measures and their effectsmipkes are the introduction of compulsory use astes
for dogs in this former leash-free zone in 199&inag at less uncontrolled dogs outside the patlds an
resulting in less walking the dog. In order to padtnature values in the valley, the manager hasdaced a
policy of outplacement of activities, especiallpsle not necessarily bound to this sensitive lonatdter
outsourcing of a jumping-off place for horses i®1%he number of trailers decreased with 55%.
Furthermore parking policy measures were takerdacae car traffic towards the centre of the area, a
explained before. In order to study the distribuitid cars over the area, cars to the centre arsdpeaking
near the entrance had to be counted separatelindhe first years of the monitoring programmelydhe
total number of cars entering the area was couatadijt was not possible to make a separation.efbie,
an additional counting location was installed i®Z%o count cars driving to the centre (locatidn Bigure

1, right panel).

During the first years of the monitoring programateut 2600 cars per day drove through the areaon a
average Sunday; Saturdays (1400 cars) and weel@BEysars) are less crowded (Figure 2). After the
removal of 300 parking spaces in the area centt®9%, this daily average on Sundays decreasdubiat a
2000 cars, the average on Saturdays to 1000 cdithamverage on weekdays to 650 cars. Togetheisth
difference of about 45 000 cars per year. Foryakks$ of days the averages increased after newngarki
spaces were constructed in 1999. These changeglstindicate that the shift in the number of patki
spaces affects the number of cars to the aresiritaresting to note that the removal of parkipaces
immediately led to fewer cars, while the increasaumber of cars after the construction of new ipgrk

spaces took some time.
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Figure 2. Yearly advancing average number of cardype of day in the Meijendel Dunes. Source: Beuet al.

(2006).

However, reducing the yearly number of cars waghmtnain goal. Measures were mainly implemented
to reduce the number of cars on peak days andefo tkere cars out of the area centre . In ordevatuate
whether this has been achieved, it is necessdrgue a closer look at the averages on the difféypets of

day and to discuss the spatial distribution of aatbe area.

From 1992 to 2003 the average number of cars okdegs decreased by 6%. On Saturdays, the reduction
was 13%. The decrease in the number of cars wasnmtiseable on Sundays. On these days the average
number of cars to Meijendel Dunes decreased frodd 18 1100, a reduction of 15%. The lowest averages
were counted in 1997 and 1998 when the numberrefaaweekend days was about 75% of the number in
1992. After construction of the new parking pladbs,numbers slowly increased. In the first yedthe
monitoring programme, the average number of caggeak days was about 2200 (Table 2). After parking
places in the area centre were reduced, this nuddmeeased to about 1600 cars. In 2002 and 2083 thi
number increased to 1800 cars. This shows thatuh®er of cars on peak days fell by 400 cars pgrala
20% reduction.

Table 2. The average number of cars in the Meijeddaes on the ten most crowded days per year,-2993.
Absolute numbers and relative for 1992 = 1.00. 8euBeunen et al. (2006).

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

2295 2113 2212 2031 1618 1633 1589 1640 1584 1646 1779 1814

1 092 09% 08 071 071 069 071 069 072 078 0.79

In the early years of the monitoring programme &n®®% of the cars drove to the centre (80% on
Sundays) (Table 3). Currently, this is about 80%el(@bout 70% on Sundays). This shows that the mesisu
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have affected the spatial distribution of carshi@ &rea: more cars park near the entrance instehiving to
the centre. These numbers confirm observationdgite manager that more visitors park their ear the

entrance and walk from there to the centre.

Table 3. Traffic to the area centre of MeijendehBsi as percentage of the total traffic, 1997-2@@dirce: Beunen
et al. (2006).

Weekday Saturday Sunday

1997 90% 89% 84%
1998 87% 86% 81%
1999 87% 88% 86%
2000 81% 81% 7%
2001 78% 78% 73%
2002 82% 80% 72%
2003 80% 79% 72%
2004 75% 78% 69%

A point of special interest is the opening in 2@da new bicycle path to the Valley. About 70,006ybles
used this path in 2008. However, the total numbbersits per bicycle in 2008 (488,000) is only siity
above the level in 2006 (469,000). A remarkablyrelase of the annual number of visits per car ia 86t
some 60,000 since 2005, compared with a levehgjoste 400,000 visits in 2001-2005. In the mean timee

number of visits by bike has grown leaving theltatambers of visitors at almost the same level.

In recent years the manager of the site has takera measures to restore dune ecosystems, witlcide
the removal of pine trees and the closure of nafiibns basins that were once used to get watethet
dunes. Although many visitors like both the pireety as well as the water basins, which have bepamef
the dune landscape, the visitor survey shows liegt &lso appreciate the restoration measures. This

information proved to be useful input for discussi@bout the need and support of these measures.

Discussion

These experiences with visitor monitoring progranthie Meijendel Dunes are used to illustrate the
importance of long-term monitoring for evaluatingaial measures in transport planning as well sguee

management in a contested area.
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Visitor monitoring in the Meyendel Dune area hasvah that the area provides a significant social-
economical service, shown by the large numberofsv{about 900,000 a year). Additional visitonays
give further insights in what the visitors find ionpant and attractive and help to qualify the valtithe
area. The combination of quantitative and qualieatnformation about the use of the area is impaitgput
for the management of the area. This data is impofor internal and external discussions about
management and policy measures. Quantitative thatat aisitor numbers, for example, is used to gtbun
specific expenses that need to be taken to faeitizitors flows and to convince politicians abthé need
of specific measures or policies. The high numbbeisitors shows that many people value the ardechv

supports the need to protect the area and prevemefdevelopment.

The Meijendel case shows the importance of longrt@onitoring if one wants to evaluate measures (or
policies). However, count data cannot be used ptagxeverything. Due to large fluctuations in leis
travel, “normal” fluctuation can only be separatexin trends or effects from measures if a contirsuseries
of data is collected with the same counting techesgover a long period of time. Even if data meese
requirements, sometimes other factors might cdioese effects too much and make it impossiblento li
changes with implemented measures. Therefore, ctaiat(like other data from monitoring projectsyd

be judged on its true merits and be used with aarewess of its limitations.

The quantitative data about the number of visitb@ars was used to evaluate the effects of various
measures in the area, with a particular focus okipgmeasures. From our nearly 20 years of expeee
with the visitor counting programme in the Meijehdene area we can conclude that counting vehares
using visual counts to determine the number ofasisito a certain area can provide reliable andrate
data necessary for management. From the long-tbs@reations we conclude a decrease of visits by car
and, “hidden” within considerable year-to-year fluations, an increase for visits on bicycle. Weathe
conditions are thought to be an explaining factbis needs further research, however. The same liaid

an eventually exchange between car and bicycle wisiting Meijendel.

Conclusions
From our long-standing visitor monitoring programthe Meijendel dunes we conclude:

1. Information on the various ways in which spacesedj experienced and valued is required for the
planning and management of areas that face congpgtitial claims, because it helps to qualify and
guantify these specific claims.

2. Visitor monitoring can provide this information.well-thought methodology for a visitor counting
program, combined with occasional visitor survex) provide reliable and credible data for the

management of the area, collected at limited costs.
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Therewith, when space is luxury, visitor monitoriag conditio sine qua non for the sustainable

management of protected nature areas which argafadar leisure destinations.
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