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1 ABSTRACT

Before the global Covid-19 pandemic, city tourisadlbeen experiencing remarkable growth. Betweed 201
and 2019, the market share grew from 22 % to 30IPK (nternational, 2020, 2015). With increasing
numbers of visitors and the fact that tourists mftencentrate around certain areas of interesgscére
experiencing growing problems (Gao et al., 2021)cthermore, tourism has a considerable impact on
greenhouse gas emissions, especially due to tivalaaind departure of tourists, but also as a teduhtra-
destination trips by car (Guhnemann et al., 202hyus far, tourism transport has rarely been consitln
urban transportation planning. For example, cosebteanalyses for infrastructure that affectstoeis, like

a tramway line to a major touristic hotspot, do canisider the travel demand of tourists becausectingred
data and instruments are mostly lacking.

With this submission, we present the method andteesf a two-part survey that we conducted in 2880
2021 to collect data on the travel behaviour ofigts in Kassel, Germany. The first part of theveyrwas
held as a Computer-Assisted Personal Interview (CA® weekends at several touristic hotspots inskhs
Visitors were asked about sociodemographic infaiamatheir main reason for visiting Kassel, theiodas

of transport for the journey, the duration of thetiay, as well as planned and visited tourist etias in
Kassel. Overnight visitors were furthermore askiedu& their place of accommodation. For the secart p
of the survey, we chose two behaviourally homogaaegyoups: overnight guests who arrived by car and
day trippers who also arrived by car. It has bdews that the means of transport for arrival haveagor
impact on the modal choice of intra-destinatiopgriBieland et al., 2017). The respondents wer¢acted
again by phone one or two days after the firstrimbev. The second part of the survey is based en th
prevalent travel-diary approach and was held ampDter-Assisted Telephone Interview (CATI). We
altered the survey design of travel diaries toemtlidata on activities rather than trips becaussettare
easier for visitors to reproduce. We surveyed elfiviiies a visitor undertook on the day he or stas
interviewed by us for the first time. For each i information was gathered about the start and time,
the type of activity, the location, and the meahsansport.

In total, we were able to interview 2,050 visitahgring the first part and 397 visitors with 1,186ra-
destination activities during the second part. fragel behaviour varied heavily between day andrmigat
visitors. When only counting visitors who made ae-&rips (excluding undirected travel), day visgonade
1.6 trips on average, whereas overnight visitorder®2 trips per person per day. The modal spbtvsh
distinct differences between day and overnighttatisitoo. Daily visitors have a much higher shdreay
usage whereas far fewer trips were made by walking.

Keywords: tourism transport, revealed preferenda,darvey design, travel behaviour, travel diary

2 INTRODUCTION

It is common practice for cities, administrativgioms, and even countries to conduct travel suriregsder

to generate data about the travel behaviour ofr thepulation. These data are crucial for strategic
transportation planning (e.g. Sustainable Urban iMglPlans (SUMP)) and are often a basis for ttave
demand models that enable future traffic and thgaehof transport and land use measures to begpeddi
Generally, travel surveys are addressed to the lapu of a certain area, for example a city argl it
surrounding districts. A sample of this populatisrtontacted and asked to record their travel biebhavor

a specific time period (often a particular day @ek) with the help of a travel diary. The resultdeja are
often regarded as a reflection of the traffic dimin the examined area, but this is not gengrtlie.
Because the sampling focuses on the area’s populdaburists are not included in surveys and ttravel
behaviour is, therefore, neglected. This has leghtincreasing data gap with the remarkable gra#itity
tourism in the last few years.
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Between 2014 and 2019, the market share of cipg in all journeys worldwide grew from 22 % to 30 %
(IPK International, 2020, 2015). This data gap ti@sconsequence that, for example, travel demartkiso
are not able to forecast transport for infrastriefrojects geared towards tourists, like a neway line

to a major tourist attraction. The growing numbevwisitors coupled with the fact that tourism contates
around certain areas of interest and time periedisaiding to growing problems for cities (Gao et 2021).
Furthermore, tourism has a considerable impactrereniiouse gas emissions, especially due to thelarri
and departure of tourists (Gihnemann et al., 20R1)lso as a result of intra-destination tripthdy are
made by car. In correspondence with the political societal demand for a transformation of thespant
and mobility sector, the necessity is growing fi@ffic planners to take tourism into consideratidm
established instrument for strategic traffic plangnare travel demand models. These models canafgirec
transport and evaluate the impact of measures merduand future traffic networks. They usuallyyreh
structural and sociodemographic data of the moael and its inhabitants. The travel demand gergbiate
visitors is rarely considered in these types of e®desulting in the inability to evaluate the iropaf
measures that are geared towards tourists, like pédic transportation lines to touristic hot spot®
develop, validate and calibrate such models, dat@avel behaviour is crucial. Therefore, the nedather
data on travel behaviour of tourists, such as byesis, is necessary.

Visitor surveys are an established instrument fathering data on tourists’ behaviour. It is comnton
survey the mode of arrival and departure, but yailintra-destination travel behaviour includednt
studies, like Gutiérrez and Miravet (2016), haveuded items to survey aggregated information, taubur
knowledge, besides our survey, only Bursa et 8222 did a comprehensive study that gathered tresated
preference data of tourists in three alpine-togrigtgions in Austria. Their survey design showletaof
similarities to ours, for example they likewise iedd to modify the concept of travel diaries to ask
respondents about all their activities.

In this paper, we present the methodology and testib revealed preference visitor survey we cotetlin
Kassel, Germany. The survey work is part of theassh project “transport demand modelling of samme-d
visitors and tourists in cities”, funded by the an Research Foundation (DFG), project number
409499825. The results of the survey were the Hasisleveloping a modelling framework to integrate
traffic generated by visitors into an urban tradeimand model. We concentrated our surveying and
modelling to common city tourists that either caaseday or overnight visitors. Other visitor grouise
business travellers can be added later to a moddhamework. Parts of the modelling work we didhathe
surveyed revealed preference data are describedaim and Sommer (2022). There we present the
methodology and results of choice models we estichab analyse the mode choice behaviour of the
interviewed tourists.

3 STUDY AREA

The city of Kassel with its 200,000 inhabitantshie regional centre of the north of the German ri@dstate

of Hesse. Due to its history as the former capfdhe state of Hesse-Kassel, the city has a rifgring of
parks and palaces, as well as a comprehensive mwhibeuseums. The most notable park is the Bergpark
Wilhelmshdhe, one of the largest landscape parl&inope. With its extensive water features, thegBark
was granted World Heritage status by UNESCO in 2048ulting in a distinct increase in the number of
visitors. Additionally, every five years, Kasselstmthe Documenta, an exhibition of contemporatryheat is
one of the largest and most important worldwiddasts for 100 days and attracted nearly 900,08iovs
from all over the world in 2017. Due to its centtatation within Germany and its very good rail
connections, Kassel is a very popular choice fofe@nces and business meetings, resulting inyagaod
hotel infrastructure. According to estimations hbyifd(2020), there were 15.9 day visitors, 1.05 ioill
overnight stays in accommodation like hotels or gsites, and 1.32 million overnight stays with fdsror
family in Kassel. We chose Kassel as the study fimeaur research because of our good local knogded
and access to local and regional data from theagiti/tourism authority. Kassel is representativeiafsize
major cities in Germany for urban tourism.
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4 SURVEY WORK

4.1 Overall design

The visitor survey had the objective of generatibigdata about the socio-demographic and socioaan
structure of tourists, (2) information about theurney, and (3) revealed-preference travel andictiata
during their time in Kassel. The target group @& gurvey was visitors to Kassel who were 18 yello
older and were not visiting the city for businessgoses or an event. We decided to only interviesitors
who were 18 years or older to avoid obtaining cahff®m parents. Business travelers and visitorsvehts
were excluded because, as described, we wanteshteemtrate our modelling framework to common city
tourists for the time being and we assumed thatetfyggoups of visitors differ substantially in themvel
behaviour.

This included all overnight visitors as well as dasitors who arrived from places that were morantt25
km away from downtown Kassel.

The survey was split timewise and methodically itwo parts. In the first part, visitors were retedi for
the survey and asked about their general persodgbarney related information. The purpose ofgbeond
part of the survey was to survey all activities @yselected individual during the day he or she was
interviewed for the first time, the so-called ‘adly chain’. The surveying of the revealed-prefaemactivity
data was conducted for two behaviourally homogeseagoups based on their type of visit (overnight or
daytime) and the mode of transport for their joyr(ley car or public transport). It has been shohat the
mode of transport for arrival has a major impactl@modal choice of intra-destination trips (Bialaet al.,
2017). We decided to choose the two largest grofigay visitors arriving by car and overnight visg
arriving by car to maximise the number of survetrgas. Visitors who belonged to one of these twougs
were asked to participate in the second part oktimeey. As an incentive, we gifted each participafrthe
second part of the survey a lottery ticket for@erman TV lottery.

The survey was conducted in Kassel in two timefisino@e in September and October 2020; and the other
in August and September 2021. During both timefgrtee infection numbers of COVID-19 were very low
in Germany resulting in relatively normal domestiarism.

Personal interview at

touristic hotspots Interview by phone

— Arrival

— Accommodation

Phase1 | &0 & - Main activities

— Sociodemographic
information

Day visitors without further Day visitors with further activities

activities after the interview Overnight visitors

Y

epe f . 7~ Activity chain on the
Phase2 | 918 Activity chain O day of phase

Figure 1: Overview of the different phases of thevey

4.2 Part 1: Visitor survey
The first part of the survey was held on ten wedkg(five in 2020 and five in 2021) as a computesisied
personal interview (CAPI) on tablet computers.

In contrast to conventional travel surveys, theytation size is unknown, and the sample cannotefoee,
be drawn from an existing directory. Furthermoheré is no possibility of contacting tourists befoney
arrive in Kassel. Many surveys use an approach etdyetourists are contacted at hotels and interndewe

REAL CORP 2022 Proceedings/Tagungsband ISBN 978-3-9504945-1-8. Editors: M. SCHRENK, V.ROPOVICH, P. ZEILE, M
14-16 November 2022 — https://www.corp.at  P. ELISEI, C.BEYER, J. RYSER



Collection of Revealed Preference Mobility data ofyQiburists — a Two-part Survey Design

either using pen and paper or with the aid of detatomputer. Unfortunately, this approach only kgor
when interviewing overnight visitors staying at atdl. Overnight visitors staying at different types
accommodation and day visitors cannot be contdntdds way. Furthermore, this approach is linkethva
great amount of effort to get hotels to cooperatée participate in the survey. Even though this tgpe
approach is a complete census, by experiencegthmirate of completed surveys is rather low.

We chose another common approach, namely, to dovisitors randomly at places that are attractive t
tourists and frequently visited by them. Of counséh this approach, screening is needed to diffisée
locals from visitors. Because the probability thatisitor is chosen for an interview is limited the places
chosen, surveys that use this type of contact agprare not strictly seen as random sampling. mieians
that the data produced is not representative ofisitors to Kassel and a certain bias is expecidun:
interviewers were trained to choose intervieweesloaly. In practice, this meant that, due to thgoamg
inflow of visitors, the interviewers approached thext arriving visitor after a successful interview
unsuccessful interview approach. Limiting the pagioh to visitors to the touristic hotspots on tieen
days and times, we nonetheless regard the sangdingpstly random due to the randomness of thewnilo
visitors. Where visitors travelled in a group, anember of the group was chosen or decided to gige t
interview himself or herself.

The questionnaire consisted of four parts:
e Screening questions to filter out locals, busiriesgellers, and visitors of an event
e Questions about the socio-demographic and socineseit status of visitors
¢ Questions about the journey, e.g. mode for arawal departure, and length of stay
« Citing of touristic sights visited or planned tosited

Additionally, overnight visitors were asked abdut type and location of their accommodation. Beedhe
survey was conducted during the COVID-19 pandemie, included questions regarding whether the
pandemic had any influence on visitors’ choice afaanmodation and mode of arrival. While there was n
clear indication that COVID-19 influenced the ctemf accommodation, 8.4 % of visitors who arrivgd b
car stated that they would have taken public trarispCOVID-19 had not existed.

2,050 visitors were interviewed in the first pafttibe survey. They consisted of 760 same-day aR€01,
overnight visitors.

4.3 Part 2: Activity survey

The purpose of the second part of the survey wasdord all activities by a selected individual idgrthe
day he or she was interviewed for the first timbisTwas carried out in two ways. Most visitors were
contacted again by telephone one or two days Hfegr had completed the first part of the survey tosh
interviewed again using a computer-assisted teleplhaterview (CATI). In this way, the intervieweesre
able to reproduce all the activities of their vamaday.

Like Bursa et al. (2022), we used the conceptafdk diaries as a basis to survey the activitiegigifors.
Travel diaries are the most prevalent approachatbay data on everyday travel behaviour and ard use
widely by many administrative regions, like cities countries. Prominent examples are the surveys
“Mobility in Germany (MiD)” (Follmer and Gruschwif2019) and the Dutch travel survey OVIN (Centraal
Bureau voor de Statistiek, 2018).

However, we decided to survey activities insteattipt because we expected that visitors were bakie

to reproduce them. This meant that only the strectd a trip diary needed to be changed by surgethe
trip information by means of the prior and follogiractivity. Arrival and departure were regarded as
activities. Because we assumed that visitors aenainable to tell us the exact address of actsjitive
asked them to state a point of interest instead.ekkample, the location of a restaurant could be&dtas
“Italian restaurant near the city hall”. For eachiaty, we asked for the following information:

e Type of activity (trip purpose)
e Location of the activity (trip destination)
« Mode of transport to reach the activity
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+ Start and end time

Some activities were not suitable to be surveyetthan way. This affected, on the one hand, actisithat
solely comprise moving in itself, like taking a wWaMokhtarian and Salomon (2001) summarise thigl kih
trip and many others, including horse-back ridigg¢ling, etc., under the term ‘undirected travét'.
addition, we noticed that it is difficult to surveyultiple activities conducted in a confined spaldes
shopping in a shopping street. In a strict sengryeshop visited would count as a new activity. diéeided
to condense multiples of the same kind of actiditying the survey into one. These kinds of actgitas
well as undirected travel are summarised as sedadipatial activities’ for our survey. Spatial iaittes
differ from point activities by the fact that thégve a start and end point that can either berdifteor the
same. An example of a daily activity chain is deggidn figure 2.

As a certain non-response is expected, we decw@tttease the response rate by preponing paratwlo
conducting it right after part one of the surveyday visitors who responded that they would neotigipate
in any more activities after the current one. lis tase, the interview was carried out like thstfirart of the
survey as a CAPI.

. Spatial activity
H 20:15 \ @ Point Activity
° = |
10:30 20:00 Trip

]

17:30 Travel inside a spatial

activity

10:50
@ Q Shopping Street

12:45
Q
Origin ﬂi

O Destination

13:15 ﬁ 17:00

Figure 2: Example of a complex daily trip chaireofisitor with point and spatial activities

4.4 Data preparation and enhancement

The survey results needed comprehensive data pteparfor further analysis. The filter logics creet
inside the survey software enabled inputting n@ugpible information to be avoided in many casedur
the interview. Nevertheless, some datasets haé tmwirected manually, mostly because some inteegew
stated that they were staying for more than oneataylater stated that their hotel was clearly idatshe
Kassel region. These visitors were manually coedetd day guests.

The most time-consuming part was the geolocatiomlbfocation information. As described, we asked
visitors for points of interest instead of exaatli@$ses. To geolocate this information, we manwlibcated
spatial coordinates and information about the ammurto each dataset. The accuracy information was
necessary because we were not able to reproductth® coordinates on an address level. For magele
location information, like a street or neighbourtdpwe allocated coordinates, but lowered the |éwethe
accuracy variable.

For further analysis, the surveyed activity dataevgansformed into trips and trip chains. Due he t
popularity of the Bergpark, a great number of wadkitrips was made within the park or within the
immediate vicinity. We assume that a large shatbase trips is part of the visit and, therefone, trip itself

is the activity. This can be compared to for exargbological gardens or outdoor museum where trips
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inside the vicinity are not regarded as part ofttagel behaviour but rather part of the visit dhe activity
itself. The Bergpark can be entered from all dioexg free of charge what makes distinguishing trgpthe
park from trips inside the park more difficult coampd to definite attractions with fixed entry pagint

As the park is only accessible on foot, there isnmale choice process for the trips described. Wexefore,
decided to exclude these trips from parts of oalfyeais.

5 RESULTS

In the following, we present the results from th&tar and activity survey. Social demographicgremmics,
and journey-related analysis (5.1 and 5.2) relatadult visitors (18 years or older). The analydisravel
behaviour, activity, and trip chains (5.3 and Sjolve adult visitors who arrived in Kassel by @ard,
therefore, have a car available for their intratidesion travel.

5.1 Social demographics and economics

Visitors interviewed were in 59.5 % of cases femaiéh no noteworthy difference between day and
overnight visitors. We cannot rule out that thightihave to do with the fact that in travel grofigmale
visitors are more likely to speak with our mostiyrfale interviewers. The median age of (adult) isits
46.2 years with no distinct difference between aag overnight visitors.

The large majority of visitors with no noteworthyffdrence between day and overnight visitors were
employees (72 %), pensioners (13.8 %), or stud@n®). Because we did our interviews on weekertds, i
could be expected that employees form the highestesof visitors. On weekdays, their share wouldeha
been lower (BMWi, 2014). The level of educationwkd no large differences: 52.6 % of visitors hael th
highest level of German school education (Abitund é26.3 % the certificate of secondary education
(Mittlere Reife).

Due to the ongoing Covid-19 pandemic, 96.6 % oftais came from Germany. In 2021, the share of
foreign visitors was 1.5 percentage points highantin 2020. The largest group of foreigners imhgagars
was the Dutch (1.6 % of all visitors). Regarding tirigin of visitors from Germany, it is notewortthat
day visitors come from places nearer to Kassel theamnight visitors. For example, 28.5 % of dayiteis
come from Hesse, the state where Kassel is locategteas only 14.8 % of overnight visitors do.

Households of day visitors tend to be slightly &argn average with 43.2 % of households havingethre
persons more in comparison to 35.8 % of overnightors. 10.3 % of visitors had no cars in theiusehold

and 49.5 % had two or more. There was no signifigifierence in car ownership between day and
overnight visitors. Comparing the net householkbine, one can observe small differences between the
income groups with slightly more day visitors ire tlewer income groups (39.7 %), meaning less tha@03
Euro per month, compared to overnight visitors§35).

5.2 Journey-related information

Visitors divided into 37.1 % who visited Kassel forly one day and 62.9 % who stayed overnight.G2o4

% of visitors, the main reason for visiting Kasgels a city trip or cultural journey. Interestingthere are
distinct differences between day guests (75.5 %) @rernight guests (54.7 %). The second most stated
reason was to visit friends or family with 26.4 %adl visitors. Again, this differs between day gteewho
only visited someone in 15.4 % of cases whereasn@fg visitors stated that this was the reasortteir
journey in 32.8 % of cases. Other reasons, likgging or a spa treatment, represented only less3R4a of
cases each. In 48.8 % of cases, visitors travefiea group of two. While 71.6 % of overnight guests
travelled alone or in a group, the group sizes af duests were on average bigger with only 57.4f% o
people travelling alone or in a group of two. THlageoups of day guests also consisted more often of
children (22.8 % of cases) in comparison to ovérimgsitors (11.2 %).

The predominant mode for arriving in Kassel wasddue(see fig. 3). Overnight visitors more oftelosh the
train for their arrival (20.4 %) compared to dagitors (14 %). Furthermore, in total, 4.5 % of ought
visitors arrived by motorhome. Other modes of tpans e.g. bicycle or long-distance bus, only acted
for 1.5 % of all journeys.
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Figure 3: Modal split of trips for arriving and defing Kassel

Interestingly, 24.1 % of day visitors stated traay trip was not from their home, but from anotheliday
location. These are, for example, visitors who tak®liday of several days at a nearby locatide, Liake
Edersee, and do day trips into the surrounding, doesexample Kassel. Overnight visitors predomityan
stayed in hotels or guesthouses (56.7 %) and wihds or family (24.1 %). Other types of accommimta
were holiday homes (6.2 %), camping sites (6.3&%)l a clinic (4.4 %). While AirBNB plays a big rale
the accommodation market of many major cities, dhly % of visitors to Kassel rented a room or an
apartment with AirBNB. The durations of stay arthea short. 23.7 % of visitors stay for only onghtiand
46.5 % for two nights. This indicated that mositsigre typically short holidays over the weekend.

5.3 Travel behaviour

Travel behaviour varied heavily between day andrrdgét visitors who arrived at Kassel by car. Some
visitors only made undirected travel during theays We excluded these people and got a datasE2df
trips from 82 day visitors and 476 trips from 15&might visitors. When only counting visitors whtade
on-site trips (excluding undirected travel), dagitdrs made on average 1.6 trips, whereas overnigiors
made 3.2 trips per person per day. The modal sptitvs distinct differences between day and ovetnigh
visitors too (see fig. 4). Day visitors had a mindgher share of car usage (75.2 %), whereas faerfénps
were made by walking (15.5 %) compared to overnigitors (33.6 %).

R _ b 1-‘% -
o _ - 3I o

20% 40% 80% 80% 100%

= Public Transpart mCar = Walking = Bicycle

Figure 4: Modal split of intra-destination trips

5.4 Trip and activity chains

Activity chains and trip chains often describe &micircumstances, but from a different point oéwi
Esztergar-Kiss et al. (2017) define activity chaasschains that “contain all regular [...] and noguilar
[...] activities of a traveller”, mostly between leag and returning home. Trip chains extend the ephby
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regarding the trips in between the activities ahd thosen modes of transport. Because we are only

interested in tourists’ activities and trips at thesstination, we also define that activity as tfiins starting
and ending at the place of accommodation or upowahior departure. This leads to the special aaisere
day tourists who only undertake one activity do petform any intra-destination travel and, therefaro
trip chain is attributed to these activity chaiits.our case, 59.4 % of all activity chains by dagiters
consisted of only one activity, in most cases tleegBark. As described, the Berpark is the mainigour
attraction in Kassel that presents visitors withagety of different activities inside the park areading to
longer durations of visits. Because of the spewlire of the Bergpark, we decided to consider #ativity
chains as a separate type of activity. Singledhpins are another anomaly that can occur whepreidy
visitors only undertake two activities or overnighsitors undertake one activity on the day of\afior
departure.

We distinguished between the following activities:
* B: Visiting the Bergpark

: Other touristic activity

T
e V:Visiting friends or family
R: Restaurant or other gastronomical facility
S

: Shopping or private errands

e A Arrival

e D: Departure

» H: Stay at hotel or other type of accommodation

In Table 1, we summarise the five most common #gtohains for day and overnight visitors. In trese of
multiple visits to attractions inside the Bergparla row, we combined these into one activity.ab clearly
be recognised that the activity chains of overniggitors are far more diverse than those of digppérs. We
observed 49 different chains performed by day &ipn comparison to 93 different chains by overhig
visitors. For both, visiting the Berpark as theyoattivity of the day is the most common activityan, but,
while this accounts for 15.5 % of overnight visg052.8 % of day visitors arrive in Kassel, vidiet
Bergpark, and leave again without any other agtivithis means that these visitors did not geneaate
intra-destination trip chain in Kassel. Their trilvehaviour consisted only of arrival and departure

Day visitors Overnight visitors

Activity Chain Frequency Activity Chain Frequency
ABD 121 (52.8 %) HBH 26 (15.5 %)
ATD 15 (6.6 %) HBRH 11 (6.5 %)
ASBD 8 (3.5 %) HBSH 8 (4.8 %)
ABRD 7 (3.1 %) HBD 6 (3.6 %)
ABTD 7 (3.1 %) HTH 6 (3.6 %)
Total: 229 Total: 168

Table 1: Frequency of the five most common actighgins for day and overnight visitors.

When analysing trip chains, i.e. the whole sequefdgps between the place of accommodation aridedr

or departure respectively, 312 chains with 101 daitors and 212 overnight visitors were surveyé&d.

analyse the trip chains, we did not exclude triygd tonsisted of undirected travel. The complexity, the

number of trips the chain comprises, varied digfjnicetween day and overnight visitors (see fig. B)e

average number of trips in a trip chain amountedrity 1.6 for day visitors whereas overnight vissto
undertook on average 3.0 trips per trip chainslnhoteworthy that 62.2 % of all day visitor tripagts

consisted of only one intra-destination trip.
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Overnight visitors 16.8% 45.3%

Day visitors 62.2% 24.4% n=82

0% 20% 40% 60% 80% 100%
Number oftrips: 1 #2 m3 4 5 m6 u7 8

Figure 5: Complexity of day and overnight visitonsp chains

Trip chains can be unimodal if all trips in the ikhare made using the same mode of transport grotue be
multimodal if more than one mode of transport iscuESchneider et al., 2021). In our case, 85 %agfahd
78.3 % of overnight visitors’ trip chains were uoidal (see fig. 6). Day visitors chose solely toveiiby car
for 76.3 % of their trip chains; public transportwalking played a minor role. In contrast, only.386 of
overnight visitors’ trip chains were made solelydriving a car. 29.6 % of trip chains were mademayking
only with an additional 9.9 % of multimodal tripahs combining walking and car driving. Furthermore
22.3 % of trip chains involved using public trandpAll in all, day visitors tended to prefer ugithe car
for their intra-destination trip chains whereasroight visitors were more open to choosing othedesoof
transport even though both groups arrived at Kdassehr.

Figure 6: Distribution of unimodal and multimodagptchains of day and overnight visitors

6 DISCUSSION AND CONCLUSION

In this article, we have illustrated a survey methar gathering the travel behaviour data of tdarier their
arrival and departure travel as well as their hakeatination travel. The two-part design provedfulse
recruit short-term travellers including day visgoiThe results show distinct differences in trehaghaviour
between day and overnight visitors. Both day anerrmght visitors with car availability prefer toree in
Kassel by car, but overnight visitors are a bit enidtely to arrive by public transport or by motorhe. The
activity and trip chains of day visitors are in thajority much simpler compared to overnight vigtdviany
day visitors visit just one attraction, mainly tBergpark, and leave again, resulting in no intrstidetion
traffic. It seems that day visitors are much monékely to change from the mode of transportatibayt
arrived with for their trips at the destination.dantrast, overnight visitors have a much highélingness to
leave their car at their accommodation and traygbdblic transport and on foot. All visitors terw pirefer
not changing their mode of transport during a ¢hpin.

The method of the survey and, therefore, also ¢kalts of course have certain limitations. The metbf
recruiting people at places of touristic relevanmeant that tourists who did not visit these attoast did not
have any opportunity to be included in the sun@f/course, it would have been possible to haveneide
the number of places to interview people, but Wnsild have increased the cost, especially as tie o&
visitors to residents would have worsened. Alteveaapproaches, like recruiting visitors at hotels,the
other hand, would have neglected day visitors.

To survey travel behaviour using activity diariesyed to be a useful instrument, but it is linkeithveertain
limitations. We experienced that it proved difficér interviewees to remember exact time and looat
information. The start and end time of activitiesra/ so often implausible that we decided not tduhe
relevant analysis for travel time and activity dimas in this paper. It proved helpful for intensiees to
state points of interest for location informatiduit it drastically increased the effort to proctres data and
still meant that records did not have exact locatiformation. This proved to be especially chaidieg
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when we estimated mode choice models based onl times using these data. Separating activities int
point and spatial activities was, in theory, a gooethod to identify undirected travel and sequemdhe
same activity but proved to be challenging to rddmoth for interviewees as well as interviewers.

To improve data quality, a mixed approach combinmgation data generated by mobile phones with a
phone-based survey that lets users correct deg¢ariode of transport and type of activity, as wsllanswer
questions about sociodemographic and mobility eelainformation might be promising. Mobile
applications, like “TravelVu”, that was tested byltich et al. (2020) in the city of Dresden, Gergnan
already offer these capabilities. Of course, in panson with our survey, recruiting participantsnsre
complicated and costly, resulting in a lower sangite. On the other hand, the issues with actidigyies
described would be less of a problem with an am@thasolution. Exact location and time information,
particular, as well as the possibility to bettegritify undirected travel would be a big advantafeuch a
surveying method.

We conclude that further research regarding thestdaehaviour of tourists is clearly needed. Wi study
by Bursa et al. (2022) on alpine tourists and aurgity tourists, including day visitors, there am® initial
studies that have gathered revealed-preferencel tdata. As we concentrated on tourists who arrived
car, in-depth research regarding visitors who clpossic transport would be welcome.
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