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ABSTRACT

Urban trees generate numerous ecosystem services, and these are often closely associated with the species, age and size of
trees as well as with their vitality. Generally, the focus of urban and regional planning is aimed at very large trees, because
very large trees are considered to be key green structures in an urban green infrastructure. However, there is a significant
knowledge gap related to the importance of young trees in cities, despite their value in urban green spaces, greenways, parks,
gardens, urban forests, and as components of green roofs and green walls. This study is the result of field mapping young
trees in the urban area of the famous European historical city of Prague. Field mapping revealed a total of 40 individual young
trees, or young tree groups, with cultural value in the study area of Prague. The results of this empirical study indicate that
young trees (not just very large and old trees) can be very important structures for the provision of cultural ecosystem
services in cities, and that they can be viewed as living cultural symbols. This is a new aspect in the awareness of the
environmental and social roles of urban trees. This case study from Prague suggests that (i) young trees in urban areas need
more attention from researchers and (ii) should be incorporated into urban planning as an important component of urban
green infrastructure.
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1. Introduction > 75-80 cm in diameter at breast height (DBH)
(CHURKINA ET AL. 2015). Timber production in
Numerous studies in urban environments have European forest management is usually limited to
focused on very large trees (VLTs) because they trees with a DBH of 70-80 cm and over (PETRITAN ET
are the main living components of green urban AL, 2015), so VLTs are rare in European forested
infrastructure (MOSER ET AL., 2017; PRETZSCH ET AL., landscapes and they are usually concentrated in
2017). Generally, the global decline of VLTs has old-growth forests (WIRTH ET AL., 2009).
been identified (LINDENMAYER ET AL, 2012). VLTs are In green areas of many cities, VLTs are not
defined as old-growth trees with a size threshold limited by size because in urban locations timber
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production is not important. VLTs in cities provide
ecosystem services such as carbon storage,
mitigation of heat island effects, pollutant filtering,
recreation, shade and cooling (GROTE ET AL, 2016;
HAASE ET AL., 2012; MOSER-REISCHL ET AL., 2018).
VLTs in cities are often integrated into urban
planning and form the basic structures of urban
parks (PACEET AL., 2018) and urban forests (ENDRENY
ET AL, 2017). The high density of VLTs in urban
forests is one reason for their high ecosystem
services (ES), which include cultural ecosystem
services (BLICHARSKA & MIKUSINSKI, 2013).

VLTs occupy a revered position in the human
psyche (ANDERSON, 2004); aesthetic (RIBE, 1989)
and social/cultural values are assigned to them
(LINDENMAYER, 2016). VLTs are worshipped in
many societies worldwide and they support the
maintenance of local/regional cultural identities.
The symbolic importance of VLTs has both cultural
and religious aspects (DAFNI, 2006). Human-related
cultural values attached to VLTs should be taken
into account in conservation policies (BLICHARSKA
& MIKUSINSKI, 2014), especially in urban areas
where the provision of cultural ecosystem services
can be strongly supported by the presence of
VLTSs with high social and culture value.

However, it is not only VLTs that create a green
urban infrastructure. It is mainly small young
trees (SYT) that form the basis of urban green
infrastructure (UGI) (DE LA SOTA ET AL., 2019). UGI
is described as an integrated network of natural
and semi-natural areas and features, such as urban
green spaces, greenways, parks, gardens, urban
forests, green roofs and green walls (MEEROW &
NEWELL, 2017). UGI provides a diverse set of
ecological, economic and social benefits (PESCHARDT
ET AL, 2012) and creates areas of extraordinarily
high economic value in cultural ecosystem services
(TEOH ET AL., 2018). However, there is a serious
gap in knowledge concerning the significance of
trees which are smaller and younger than VLTs in
UGL This is because scientific interest has generally
focused only on VLTs. This prevailing focus on
VLTs is not surprising - in general people prefer
scenic views with larger tree trunks rather than
views of many small trees (BUHYOFF ET AL., 1984;
HAIDER & HUNT, 2002). Studies aimed at finding
the social preferences of people in cities reveal that
green areas with large trees are highly appreciated
and street trees of large dimensions are perceived
as preferable to smaller trees (SCHROEDER ET AL.,
2006). VLTs in UGI are seen as “heritage trees” which
have “transgenerational significance” (JiM, 2005).

Our knowledge about the local and regional
cultural significance of SYTs in UGI is very poor
because this topic is neglected in scientific literature.
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In addition, traditional conservation efforts in many
European countries are aimed at the establishment
of VLTs, not SYTs, as specially protected trees
(KILIANOVA ET AL., 2017), and thus VLTs seem to
be more important than SYTs (which are not
protected). Nevertheless, we believe that not only
VLTs, but also some SYTs in UGI are strongly
connected with local genius loci, urban landscape
memory and cultural heritage. It is one reason
why culturally significant small young trees (CSYTs)
in UGI deserve more scientific and conservation
interest. Currently in many European countries
young trees are planted on the anniversaries of
cultural events and become important living symbols
of these cultural events. Although CSYTs in UGI
do not reach the size threshold of VLTs, from the
point of view of cultural heritage they can be as
important as VLTs - especially in UGI, where SYTs
are rightly connected with important local historical
and cultural events or with the remembrance of a
very important person. The aim of this article is
to present the results of mapping CSYTs in UGI
based on a case study of the city of Prague (the
capital of the Czech Republic).

The main objective of this article is to draw
attention to the neglected significance of CSYTs in
urban environments. The hypothesis tested is that
even young trees that do not meet the VLT size
parameters can be significant bearers of cultural
traditions and of particular local or regional
historical stories, as well as being living symbols
of local/regional identity in an urban environment.
At the same time, this article stresses the need to
ensure the long-term protection and management of
these trees so that their symbolic cultural mission
is maintained and these trees can be classified as
VLTs in the future. The additional sub-objectives
of this study are to test the CSYT search methodology
in an urban environment and to contribute to the
knowledge about very important trees in urban
environments.

2. Methodology and materials
2.1. Study area

The study area is defined by the administrative
boundaries of the city of Prague. Prague covers
496 km? and has a population of 1.3 million
citizens. In Prague there is an average of 220 m2
of UGI per capita. The total area of UGI accounts
for 56.74% of the total area of Prague. This means
that Prague is one of the European metropolises
with the largest relative size of UGIs (KUBIKOVA ET
AL., 2005).



2.2. Definition of CSYT in the study area

For the purposes of this study we consider a
tree to be a culturally significant young tree (CSYT)
when it has a DBH less than, or equal to, 80 cm,
and it is no more than 100 years old, as well as
having a documented cultural significance. This
attribute includes all identified trees that are
associated with locally/regionally significant
historical/cultural events. CSYTs are symbols, or
carriers, of certain cultural messages. CSYTs have
been planted in memory of culturally significant
personalities and on the anniversaries of certain
historical events. CSYTs symbolically recall a
locally significant historical event. CSYTs are a
monument to the history of the place where they
grow. The minimum size of the trees investigated
was defined as a DBH > 10 cm.

In Prague there are 114 items recorded as
memorable trees protected by law. They have been
declared as protected by the competent authority
of the state administration of nature conservation.
All these trees belong to the VLT category
(therefore they are not the focus of this study).

2.3. CSYT mapping methodology in the study area

The mapping of CSYTs in the study area of
Prague took place between the years 2013 and
2018. The mapping involved searching for, and
identifying, CSYTs and had three stages:

Stage One - a search and study of local data
sources that potentially contained data on the
existence and planting of CSYTs. These plantings
sometimes took place within the framework of
public festivities, and information usually appeared
in local newspapers or in local newsletters. Other
archives of unpublished materials such as local
chronicles of city areas or material from local
associations (e.g. volunteers from local fire
departments and from the Sokol nongovernment
organizations, etc.) have also been searched.

CSYTs were searched for in cooperation with
local school directors, environmental department
staff, public garden maintenance staff and local
people (using the snowball method).

Stage Two - a direct search and documentation of
the CSYTs (based on the results of Stage one, by
walking or cycling through UGI areas) in the
study area.

Stage Three - participation of the public in the
CSYTs search in Prague from 2015-2017 was
done through a survey of local residents and by
organizing the competition "Let’s Discover the
Significant Trees of Prague" (RuDL, 2016). To
promote public involvement in the search for
CSYTs in Prague a dedicated website on this
theme was established. This publicly accessible
website has been used to record and publish a
database of CSYTs and VLTs in Prague.

3. Results

The tested hypothesis, which asserted that
even SYTs (not only VLTs) can be an important part
of the cultural heritage of cities, has been confirmed
by the CSYT mapping results in Prague. CSYTs in
Prague were found in 40 items of individual trees
or tree groups (Table 1) which are important
components of cultural heritage (189 individual
trees in total). Most CSYTs (92 trees) were planted in
memory of influential people whose lives were
connected to Prague, either locally and
internationally. Huge numbers of CSYTs have been
planted as symbols of the importance of the
European Union (63 trees) and 22 trees have been
identified as symbols of the national identity of the
Czech Republic. Three young trees have been planted
to commemorate the Third Millennium and two
young trees are symbols of peace. Some individual
CSYTs have been identified as symbols of local
historical events, international friendship and local
cultural heritage. Examples of CSYT diversity
identified in Prague are given in Figures 1-6.

Table 1. Culturally significant young trees (CSYTs) in the study area of Prague

Local name of the tree(s) | Tree species /

Mécholupech / Dolni

No. [in Czech] / District of DBH in 2016 IES;‘II: Cultural importance
Prague / Coordinates (cm)
Lipa republikv v Dolnich It was planted during celebrations in honour of the 80th
parep y Tilia anniversary of the establishment of the Czechoslovak

platyphyllos / 1

Republic on October 28, 1998. It was planted by then-

2 | Strasnice / 50.0683889N,
14.5074039E 51

1;4:;231;5;’5{50'05596361\]’ 62 mayor of Prague Jan Koukal and mayor of Prague
' district - Dolni Mécholupy Karel Hagel.
Lipa republiky na Skalce / Tilia It was planted to celebrate the 80th anniversary of the

platyphylios / 1

establishment of the Czechoslovak Republic on October
28, 1998. It was planted by then-deputy mayor Karel
Vyrut and councillor Jifi Vesely.




Lipa svobody na Krupkové
namésti v Bubenci /

Tilia

It was planted by Baracnici Patriotic Charitable Community
to commemorate Memory Eternal of all fighters who

3 Bubenec / 50.1042469N, tomentosa / 1 sacrificed their lives for the liberation of Czech nation
14.4077792E 59 in 1939-1945.
Lipa svobody na Vétrniku / Tilia cordata | This Lime tree of Liberty was planted by a group of
4 | Brevnov / 50.0894514N, 1 anti-fascist warriors in honour of the 50th anniversary
14.3507119E 125 of the Czechoslovak Republic on October 28, 1968.
L,.1pa,svob(.)d.y v sdreckém Tilia It was planted on the occasion of the 40th anniversary
5 | udoli / Dejvice / platyphyllos /| 1| e end of World War Il in 1985
50.1137236N, 14.3744128E | 162 of the end of World War fLin 1985.
. . < . It was planted by citizens of Béchovice with mayor
Llp‘? requhky v Béchovicich Tilia x vulgaris Andrej Martan in honour of the 20th anniversary of
6 | / Béchovice / 50.0764264N, 1 . . -
14.5995100F /17 the establishment of the independent Czech Republic
on October 19, 2013.
This London Plane Tree avenue consists of 90 trees
Alej osobnosti v Evropské Platanus planted on the 90th anniversary of Prague 6 and they
7 | ulici / Liboc / 50.0927481N, | acerifolia / 90 | have been named after significant personalities who lived
14.3209397E 23-32 or have been connected with Prague 6. The ceremonial
opening of the avenue took place on September 4, 2010.
It was planted in honour of the European Day in Prague,
which was held on the 50th anniversary of signing of
the so-called Schumann Declaration between France
Lipa Evropy v Hostivafti / Tilia cordata / and Germany, which is considered the beginning of
8 | Hostivar / 50.0524150N, 1 European integration efforts, on 9 May, 2000. This
14.5302892E 43 Lime Tree vas planted by then-mayor of Prague 15 Jan
Nadvornik with the help of Ivan HoleSinsky (then-
head of the Environmental Protection Department in
Prague 15)
It was ceremonially planted in honour of the 50th
Lipa republiky v Klementinu | Tilia aRnnivl;slr.sary oé the estalﬁlishment of the Czelchosl:j)vle:\)k
9 | / Staré Mésto / platyphylios / 1 epublic on November, 1968.. It was p ant.e 1 by
50.0865011N, 14.4165528E | 116 then-dlrectqr of the Czech State Library ]osef Vmar(?k
together with other employees of the library in
cooperation with the attending audience
It was ceremonially planted on the occasion of the 50th
anniversary of the Czechoslovak Republic on October
Ustiedni lipa republiky na Tilia cordata / 28, 1968. The Lime Tree was planted by members of
10 | Malé Strané / Mala Strana / 1 the Nature Protection Body of the Society of the National
50.0831617N, 14.4020775E | 247 Museum in Prague headed by Otakar Leiski, who
simultaneously initiated the plantation of about a thousand
similar trees throughout the former Czechoslovakia
The plantation of this Pear Tree has restored the tradition
HrusSen tisicileti na Pyrus of celebrating the Day of Trees, which has been
11 | VySehradé / VySehrad / communis / 1 celebrated since then on 20 October every year. This
50.0645239N, 14.4202828E | 79 (v 70 cm) Pear Tree is the genetic descendant of the European
Wild Pear memorable tree at Hrustice near Turnov.
It was planted in honour of the 150th anniversary of
Lipa Jana Nerudy na Ujezdu Tilia cordata | the birth of Czech poet and journalist Jan Neruda in
12 | / Mala Strana / 1 1984. It was planted by the Presentation Studio of the
50.0811039N, 14.4041997E 140 (v1m) Central Club of Education and Science of Revolutionary
Trade Union Movement.
On the occasion of the European Day in Prague (9 May
2000), the ambassadors of the EU Member States
(except for the apologized Greece), as well as Poland,
Hungary and Slovakia, planted the southern part of the
Alej Evropy ve Stodilkach / | Platanus Plane Tree Avenue. The northern part of the avenue
o - was planted on May 28, 2003, two weeks before the Czech
13 | Stodiilky / 50.0482400N, | acerifolia / 59 | Republic ion to the EU. with the participation of
14.3304286E 35_g8 epublic's accession to the EU, wi e participation o

the head of the European Commission delegation in
the Czech Republic, Ramira Cibrian, and the ambassadors
of the European Fifteen, Slovakia, Poland, Hungary
and Czech representative in the European Convention
Jan Zahradil
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Lipa republiky na sidlisti

Tilia cordata /

This tree was planted on the 28th of December 1968
as a symbol of the 50th anniversary of the

14 | Novodvorska / Lhotka / Czechoslovak Republic memory. The tree is also a
50.0237850N, 14.4331981E 115 remark to Novodvorska street establishment (in 1964-
1969) by project of Ales Borkovec and Vladimir Jezek.
It was planted to commemorate the 50th anniversary
Lipa republiky na Vinorském Tilia cordata / of the establishment of the Czechoslovak Socialist Republic
15 | namésti / Vinor / on October 28, 1968 on the recommendation of the
50.1424956N, 14.5806778E 97 secretary of the former Local Committee of Prague 9,
Mr. Sykora.
It was planted to commemorate the 50th anniversary of
Lipa republiky pied ZS Vinor Tilia cordata / the establishment of the Czechoslovak Socialist Republic
16 | / Vinor / 50.1464517N, on October 28, 1968 on the recommendation of the
14.5816003E 146 secretary of the former Local Committee of Prague 9,
Mr. Sykora.
Pamétni lipy na Bilé Hore / This scattered group of Lime Trees - Lime of Republic,
Ruzyné / 50.0763881N, Tilia cordata / Lime of Liberty and Lime of Democracy - were planted
17 | 14.3190097E, 50.0763603N, | 200, 1968, on the basis of a neighbouring initiative to commemorate
14.3184897E, 50.0764033N, | 203 (v1m) the 50th anniversary of the establishment of the
14.3183825E Czechoslovak Republic on October 28, 1968.
Lipa tretiho tisicileti na Tilia cordata | It was planted by Prague-Zlicin City Council on 15
18 | Zli¢iné / Zli¢in / November, 2000. It commemorates the beginning of
50.0617053N, 14.2870169E | 38 the 3rd millennium (since 1 January, 2001).
Lipa republiky v Nedagovské | . It was planted to celebrate the 80th anniversary of
Pe D " Tilia cordata / Czechoslovakia on October 27, 1998. The pupils and
19 | ulici na Zli¢iné / Zlicin / 53 teachers of Zlicin school with the help of Zlicin Hunting
50.0596783N, 14.2917867E L s
Association planted this Lime Tree.
It was planted on the occasion of the accession of the
Lipa Evropy na Zli¢iné / -~ Czech Republic to the European Union on May 12, 2004.
o Tilia cordata / The event was attended by employees of Prague-Zlicin
20 |Zli¢in / 50.0618144N, . . .
14.2870311E 56 (v90 cm) Clty- Hal.l represen.talntlves, mayor, anq r.epresentatlv.es
of fire-fighters, Zlicin Hunting Association and pupils
of the local school.
Lipa sousedstvi u Sobina / Tilia cordata | It was planted on the border between Prague and Central
21 | Sobin / 50.0725778N, Bohemian Region in the autumn of 2006. It symbolizes
14.2669314E 59 borders and at the same time links of both regions.
"Bench of Vaclav Havel" was ceremonially revealed at
Lipa Vaclava Havla / Mala Tilia the Lime Tree in honour of the 10th anniversary of the
22 | Strana / 50.0857128N, americana / accession of the Czech Republic to the European Union,
14.4052419E 58 with the participation of the leading Czech personalities,
on May 1, 2014.
It was planted on the occasion of the Earth Day by
Strom déti v Uhtinévsi / Tilia x vulgaris children from local schools with the participation of
23 | Uhtinéves / 50.0309506N, /26 City Hall representatives on April 13, 2011. The purchase
14.5993481E of this Lime Tree was funded from the school competition
in collecting old paper.
Lipa svobody na Zahradnim Tilia cordata | It was planted as a Lime Tree of Liberty by tenants of
24 | Mésté / Zabéhlice / nearby residential building No. 3/2897 in the spring of
50.0309506N, 14.5993481E | 101 1968.
Lipa Evropy u Chodovské Tilia cordata | It was planted as a Lime Tree of Europe by Prague 11
25 | tvrze / Chodov / representatives on the occasion of the European Day
50.0596039N, 14.4949900E | ©© celebration in Prague on May 9, 2000.
Lipa Evropy v ModFanech / -~ It was planted as a Lime Tree of Europe on the occasion
» Tilia cordata / of the European Day celebration in Prague on May 9,
26 | Modrany / 50.0347908N,
14,4997 656E 77 (v 80 cm) 2000. The _tree was planted by the .Mayor of Prague 12
Petr Hana in the presence of other important guests.
It was planted as a Lime Tree of Republic on the occasion
Lipa republiky v Modranech Tilia cordata | of the 90th anniversary of Czechoslovakia on October
27 | / Modrany / 50.0050319N, 23,2008. This Lime Tree is a genetic descendant of the
14.4176386E 25 ancient memorial Mikulovice Lime Tree growing near

Klasterec nad Ohri.
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Strom milénia v Modranech

Tilia

The tree was planted on the occasion of the 3rd

28 {X:SZSEZA{ESO'OO716O6N’ [5)1101typhyllos/ millennium on April 19, 2001.
Lipa 17. listopadu v Tilia cordata / It was planted on the 20th anniversary of the Velvet
29 | Modranech / Modrany / Revolution on November 16, 2009. The original Lime
50.0071464N, 14.4045622E 17 Tree was replaced by a new one due to vandalism in 2013.
Lipa republiky na It was planteld on the occasion of the 50th annivel_'sary
Strossmayerové namésti / Tilia cordata / of the establishment of the Czechoslovak Republic on
30 Holesovice / 50.0988314N 165 October 28, 1968. The Lime Tree was planted by the
14.4355256E ’ ’ representatives of the Pioneer Club of Prague 7 and
’ the District House of Pioneers and Youth of Prague 7.
Lipa svobody v Suchdole / Tilia x vulaaris On October 27, 1968, 9th grade pupils of elementary
31 | Suchdol / 50.1395803N, /138 9 school planted it on the 50th anniversary of the
14.3795008E Czechoslovak Republic.
32 [Sjt‘;l(\}n} ‘];E;I:‘/ng‘f}} veteranuv Quercus It was planted by World War II veterans on the
50.0905461N, 14.3606489E rubra / 14 occasion of the War Veterans Day on 11 November.
It was planted to commemorate the need for peace in
Strom miru na Vysehradé / B the world and religious tolerance on December 1, 2008.
33 | Vysehrad / 50.0635064N Tilia cordata / The initiator of the event was Indian spiritual and
14.4179289E ! 19 humanitarian activist Swami Mahaysvarananda. This
) Lime Tree is a genetic descendant of Semtin Lime Tree
from Bohemian Paradise Protected Landscape Area.
Strom miru na namésti Miru | Acer It was planted as a Tree of Peace in honour of 40 years
34 | / Vinohrady / 50.0758289N, | platanoides / of "Yoga in Daily Life" in the Czech Republic on
14.4370825E 21 November 1, 2013.
Lipa republiky v Radotiné / Tilia cordata / This Lime Tree of Republic was planted on the 50th
35 | Radotin / 49.9823861N, anniversary of the Czechoslovak Republic on October
14.3615414E 97(2018) 26,1968,
Lipa republiky v Jezkové
36 parku v Ujezdu nad Lesy / Tilia cordata / This Lime Tree was planted on the 50th anniversary of
Ujezd nad Lesy / 206 (2018) the Czechoslovak Republic on October 28, 1968.
50.0750233N, 14.6831036E
Lipa svobody na Cerveném Tilia cordata | The Lime Tree of Republic was planted by former
37 | vrchu / Vokovice / Prague 6 District Authority and the Czech Union of
50.0972178N, 14.3527278E | 129 (2018) Freedom Fighters on October 28, 1968.
Lipa republiky u chvalské The Lime Tree of Republic was planted to mark the
$koly v Hornich Poernicich | Tilia cordata / 95th anniversary of the Czechoslovak Republic. The
38 / Hornf Poternice / 17 (2018) ceremonial planting of the national tree was carried
501113833N. 14.5940372E out by pupils of Stolinska Elementary School with the
' T help of mayor Hana Moravcova on October 24, 2013.
This Lime Tree was ceremonially planted by Prague 3
mayor Vladislava Hujova and ambassador of the Republic
Lipa slovinsko-¢eského of Slovenia Leon Marce on June 22, 2016. The ceremony
39 ptételstvi na Vinohradech / | Tilia cordata / took place on the occasion of the celebration of the
Vinohrady / 50.0782600N, 22(2018) 25th anniversary of the Statehood of the Republic of
14.4513419E Slovenia and, at the same time, as a support for the
joint effort to include the Church of the Sacred Heart of
the Lord in UNESCO World Heritage List.
The Honey Locust Tree was planted on April 20, 2017.
It was planted in memory of the 200th anniversary of
N . , . L the foundation of Karlin, which was originally a village
40 /D;{eazr(i;rne; tsrglggr;r% xé' i(ﬁ’rlme g,llzdclsizlghos / iangague sub}t:rb. Its plllari‘aing ]commTe}rllceg anni\{‘ersary
14.4562014E 17 (2018) celebrations that were held in June. The Honey Locust

Tree became the first planted tree of dozens of new
trees that were subsequently planted in the streets in
honour of the anniversary.
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Fig. 1. The Avenue of Celebrities in European Street in Prague 6.
The avenue is lined with 90 plane trees planted on the 4th of
September 2010 as part of the 90th anniversary celebrations
of Prague 6. The London plane trees were named after significant
people who lived in Prague 6 or had a connection through
their work (A. Rudl, 2018)

Fig. 3. A plane tree avenue in Stodulky suburb is also a reminder
of the European Union. It consists of 59 individuals, the first
half of which was planted on the 9th of May 2000, on European
Day in Prague. The ambassadors of the EU member states, as
well as representatives of Poland, Hungary, Slovakia and the
Czech Republic, each planted their own tree of Europe. The
second part of the avenue was planted on the 28th of May 2003,
two weeks before the referendum on the accession of the Czech
Republic to the EU. Again, the ambassadors of the fifteen
European countries and representatives of Poland, Hungary,
Slovakia and the Czech Republic took part (A. Rudl, 2018)

Fig. 5. A lime tree in the Mala Strana district, dedicated to the
memory of an important Czech poet, Jan Neruda, was
planted in 1984 (in anniversary of 150 years of the poet’s
birthday) (A. Rudl, 2018)

Fig. 2. On European Day in Prague on the 9t of May 2000,
the 50th anniversary of the signing of the so-called Schumann

Declaration between France and Germany, Lime Trees for Europe
were planted. The Declaration is considered to be the beginning

of European integration efforts. Lime Trees for Europe can be
found in the Hostivar and Chodov localities (4. Rudl, 2018)

Fig. 4. A Millennium pear tree was planted on the 19th of
October 2000 in the Vysehrad quarter of Prague in honour of
the re-establishment of the traditional celebration of Tree
Day. This pear tree was also planted as a symbolic
millennium tree (A. Rudl, 2018)

= 4
Fig. 6. An important message is held by the Lime Tree of
Vaclav Havel (former Czech president), around which a
"Vaclav Havel Bench" was established on the 1st of May
2014 to commemorate the 10th anniversary of the accession
of the Czech Republic to the EU (A. Rudl, 2018)
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4. Discussion

Many trees in urban environments symbolize
important messages from history or remind people
of significant events. In addition to their ecological
function, these trees have a role as holders of
cultural and historical heritage. It is well known
that ancient trees can be used as an important
source of information about historical activities
and even as a means of selecting areas for protection
due to their cultural heritage (OPRSAL ET AL., 2018;
OSTLUND ET AL, 2002). As the study by BLICHARSKA
ET AL. (2013) has indicated, even younger and
smaller trees are important for local people as
components of sacred groves. We have supported
this finding through our study of the CSYTs
identified in Prague (see Table 1). CSYTs in
Prague can be considered as heritage trees.
Heritage trees are at the centre of many local
initiatives aimed at maintaining the cultural
heritage they embody (ZACKRISSON ET AL., 2000).

Some heritage trees are specifically protected
by law in many countries (particularly in Europe).
For example in Poland, some heritage trees are
protected as "monuments of nature" (PRZYBYL,
2007). The same approach has been in place in
the Czech Republic since the 1920s - some heritage
trees are strictly protected by a Czech conservation
law (number 114/1992) as "memorable trees"
(MACHAR, 2009).

However, conservation efforts are usually
concentrated on VLTs (LINDENMAYER ET AL., 2012).
The literature even contemplates VLT hotspots.
See for example the study of beech hotspots
(Fagus sylvatica L) in the locality of Sonian
(VANDEKERKHOVE ET AL., 2018). VLT hotspots in
the Czech Republic can be considered as:

1) Old-growth hardwood floodplain forests (SIMON
ET AL, 2014), especially if the floodplain forests
are managed through the application of sustainable
forest management rules (MACHAR, 2010) and if
the floodplain forests are included in landscape
protected areas.

2) Natural forest reserves (MACHAR ET AL., 2016;
LUTZET AL., 2018).

3) Chateau parks and gardens (LINDENMANN-
MATTHIES & MARTY, 2013),

4) Urban parks in large cities, where VLTs are the
living structures of land-architecture compositions
(TRIBOT ET AL., 2018).

For CSYTs, however, cities can be considered
primarily as hotspots, which is in accordance with
the dislocation of cultural ecosystem services
primarily bound to human habitat ecosystems
(MALDONADO ET AL., 2018). This issue deserves
further studies in the future. It should not be
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forgotten that urban trees can also contribute to
some ecosystem disservices, such as allergic diseases
caused by pollen production (CARINANOS ET AL.,
2014). This is why the allergenic potential of urban
trees has been studied and assessed, irrespective
of the size and age of the trees (JOCHNER-OETTE ET
AL, 2018). Urban trees can mitigate the risks from
heat island effects in urban areas (DAHLHAUSEN ET
AL., 2018).

The CSYT mapping methodology used for the
tree search in Prague also involved the co-operation
of the public in the third stage. The facts provided
in this third stage were very important - thanks
to the involvement of the public in the field
mapping, 16 CSYTs were newly identified and
documented which would otherwise have been
omitted. In addition, public involvement in the
search for, and protection of, CSYTs in urban
environments can be considered an important
part of environmental education and upbringing
(MILLARD, 2010; LINDENMAYER ET AL., 2013).

We believe that identifying and creating an
inventory of these trees is a basic step in their
long-term protection. In addition, the records of
CSYTs, mapped in the form of publicly accessible
websites, increases public awareness of the cultural
significance of these trees. This public awareness
should be enhanced by the installation of information
panels or QR codes for individual CSYTs. It is also
important to take into account that VLTs need to
have prepared "followers" of younger trees for
the long-term sustainable fulfilment of many of
their ecosystem functions (KILIANOVA ET AL,
2012). In this respect, the potential of current
CSYTs has not yet been fully appreciated in urban
environments. CSYTs should be protected and
specialist management should provide them with
the optimal conditions for growth in order that
CSYTs can deliver their cultural message for as
long as possible. These trees can imprint a unique
character on public spaces in cities and can
become living memorials of events that should
not be forgotten with regard to the maintenance
of local identity in cities. Thus, based on the
results of this study, we suggest that special
conservation concern should be targeted at CSYTs in
UGI (SIMON ET AL., 2015). Most CSYTs in Prague
are living symbols of influential people and are
connected to important cultural anniversaries
related to both the European Union and the
history of the Czech Republic.

In this article, we defined the mapped CSYTs in
contrast to the emerging VLT definition (URADNICEK
ET AL, 2017). For VLTs, we can find other synonyms
in the literature, such as veteran trees (if the VLTs
showed at least three "veteran tree characteristics”,



such as rot hole, hollowing and dead wood, etc.),
but an accurate definition of a VLT is still being
debated (SMITH & BUNCE, 2004). For the purposes
of this article we consider CSYTs to be trees < 100
years old because the Czechoslovak Republic (the
legal predecessor of today's Czech Republic)
originated as an independent state in 1918. The trees
over 100 years old in the Czech Republic already
approach the VLT category with their size
parameters. However, this is only a regional view
of the issue, limited to the territory of the Czech
Republic. Of course, when assessing individual
tree species, whether they belong to the VLT
category or not, we must also respect biological
tree species, as shown for example in the results of
the mapping of veteran trees in the UK (READ, 1999).

The synonyms for the term CSYT suggested by
us are not generally known, only perhaps the term
"young heritage trees". We could introduce the
term "significant trees" (STs), so it might mean that
ST = VLT + CSYs in a wider concept of culturally
important trees (if we do not distinguish the age
and size of the trees). However, the consolidation
of unambiguous terms will require further expert
discussion.

The study presented here from Prague has shown
that cultural and historical messages are not only
held by the oldest trees, but also by many younger
trees. Juvenile trees are prone to damage and
require special care. In the absence of care there
is a risk of these trees dying, therefore the rate of
loss of the trees’ messages is increasing. If the
importance of a tree is well known, it is easier to
take professional care of it and it is protected from
damage or even unnecessary removal.

5. Conclusions

We have highlighted that it is not only VLTs that
are part of human identity and cultural heritage.
CSYTs are also important living symbols of historical
and cultural events, as we have found in this
study in Prague. We identified the occurrence and
the amount of CSYTs in Prague during the survey
in 2013-2018. Currently, these young trees with
cultural significance are incorporated into urban
planning and conservation policies in the urban area
of the city of Prague. The sustainable conservation
management of these CSYTs is necessary in order
to maintain their cultural significance in the future.

This case study from Prague was probably one
of the first studies focused on the field mapping
of young heritage trees in an urban environment.
The results from Prague indicate the great cultural
potential of CSYTs in UGI generally, and it would
be desirable to conduct similar research in other
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European cities to improve our knowledge and
awareness of the cultural ecosystem services of
young trees in urban areas.

Acknowledgements

This study was supported by the grant: Significant Trees - Living
Symbols of National and Cultural Identity, No. DG18P020VV027,
funded by the Ministry of Culture of the Czech Republic from NAKI 1l
(Programme to Support Applied Research and Experimental
Development of National and Cultural Identity).

References

Anderson K. 2004. Nature, culture and big trees. University of
Texas Press, Austin.

Blicharska M. Mikusinski G. 2013. Old trees: cultural value.
Science, 339: 904.

Blicharska M., Mikusinski G., Godbole A., Sarnaik J. 2013.
Safeguarding biodiversity and ecosystem services of
Sacred Groves - experiences from northern western
Ghats. International Journal of Biodiversity Science,
Ecosystem Services and Management, 9, 4: 339-346.

Blicharska M., Mikusinski G. 2014. Incorporating social and
cultural significance of large trees in conservation policy.
Conservation Biology, 28, 6: 1558-1567.

Buhyoff GJ, Gauthier L], Wellman ].D. 1984. Predicting scenic
quality for urban forests using vegetation measurements.
Forest Science, 30, 1: 71-82.

Carinanos P., Casares-Porcel M., Quesada-Rubio .M. 2014.
Estimating the allergenic potential of urban green spaces:
A case-study in Granada, Spain. Landscape and Urban
Planning, 123: 134-144.

Churkina G., Grote R,, Butler T.M., Lawrence M. 2015. Natural
selection? Picking the right trees for urban greening.
Environmental Science Policy, 47: 12-17.

Dafni A. 2006. On the typology and the worship status of
sacred trees with a special reference to the Middle East.
Journal of Ethnobiology and Ethnomedicine, 2: 26.

De la Sota C., Ruffato-Ferreira V.., Ruiz-Garcia L., Alvarez S.
2019. Urban green infrastructure as a strategy of climate
change mitigation. A case study in northern Spain. Urban
Forestry & Urban Greening, 40: 145-151.

Dahlhausen J., Rotzer T., Biber P., Uhl E., Pretzsch H. 2018.
Urban climate modifies tree growth in Berlin. International
Journal of Biometeorology, 62, 5: 795-808.

Endreny T., Santagata R., Perma A., De Stefano C., Rallo R.F,,
Ulgiati S. 2017. Implementing and managing urban forests:
A much needed conservation strategy to increase ecosystem
services and urban wellbeing. Ecological Modelling, 360:
328-335.

Grote R, Samson R., Alonso R, Amorim J.H., Carinanos P,
Churkina G., Fares S., Thiec D.L., Niinemets U., Mikkelsen
T.N.,, Paoletti E., Tiwary A, Calfapietra C. 2016. Functional
traits of urban trees: Air pollution mitigation potential.
Frontiers in Ecology and Environment, 14, 10: 543-550.

Haase D., Schwartz N., Strohbach M., Kroll F., Seppelt R.
2012. Synergies, Trade-offs, and Loses of Ecosystem
Services in Urban Regions: an Integrated Multiscale
Framework Applied to the Leipzig-Halle region, Germany.
Ecology and Society, 17, 3: 22.

Haider W., Hunt L. 2002. Visual aesthetic quality of Northern
Ontario’s forested shorelines. Environmental Management,
29: 324-334.

Jim C.Y. 2005. Monitoring the performance and decline of
heritage trees in urban Hong Kong. Journal of Environmental
Management, 74, 2: 161-172.



Jochner-Oette S., Stitz T., Jetschni J., Carinanos P. 2018. The
Influence of Individual-Specific Plant Parameters and
Species Composition on the Allergenic Potential of Urban
Green Spaces. Forests, 9, 6: 284.

Kilianova H., Pechanec V., Svobodova ]., Machar, 1. 2012.
Analysis of the evolution of the floodplain forests in the
aluvium of the Morava river. 12th International
Multidisciplinary Scientific Geoconference, SGEM 2012,
Vol. IV; Albena, Bulgaria: 1-8; Accession Number: WOS:
000348535300001.

Kilianova H., Pechanec V., Brus ], Kirchner K, Machar 1. 2017.
Analysis of the development of land use in the Morava
River floodplain, with special emphasis on the landscape
matrix. Moravian Geographical Records, 25, 1: 46-59.

Lindenmayer D.B., Laurance W., Franklin J.F. 2012. Global
decline in large old trees. Science, 338: 1305-1306.

Lindenmayer D.B. 2013. New policies for old trees: averting
a global crisis in a keystone ecological structure. Conservation
Letters, 7, 1: 61-69.

Lindenmayer D.B. 2016. The importance of managing and
conserving large old trees: a case study from Victorian
mountain ash forests. The Royal Society of Victoria, 128:
64-70.

Lindenmann-Matthies P.,, Marty T. 2013. Does ecological
gardening increase species richness and aesthetic quality
of a garden? Biological Conservation, 159: 37-44.

Lutz J.A. et al. 2018. Global importance of large-diameter
trees. Global Ecology and Biogeography, 27, 7: 849-864.

Machar I. 2009. Conservation and Management of Floodplain
Forests in the Protected Landscape Area Litovelske
Pomoravi (Czech Republic) Introduction. [in:] I. Machar
(ed.) Conservation and Management of Floodplain Forests
in the Protected Landscape Area Litovelske Pomoravi
(Czech Republic), Palacky University, Olomouc: 7-108.

Machar [. 2010. Attempt to summarize the problems: Is a
sustainable management of floodplain forest geobiocenoses
possible? [in:] I. Machar (ed.) Biodiversity and target
management of floodplain forests in the Morava River basin
(Czech Republic), Palacky University, Olomouc: 189-226.

Machar 1., Simon ]., Rejsek K., Pechanec V., Brus ]., Kilianova
H. 2016. Assessment of Forest Management in Protected
Areas Based on Multidisciplinary Research. Forests, 7, 11: 285.

Maldonado A.D., Aguilera P.A, Salmeron A., Nicholson A.E.
2018. Probabilistic modelling of the relationship between
socioeconomy and ecosystem Services in cultural landscapes.
Ecosystem Services, 33, B: 146-164.

Meerow S., Newell ].P. 2017. Spatial planning for multifunctional
green infrastructure: Growing resilience in Detroit. Landscape
and Urban Planning, 159: 62-75.

Millard A. 2010. Cultural Aspects of Urban Biodiversity. [in:]
Miiller N., Werner P., Kelcey ].G. (eds.) Urban Biodiversity
and Design, Wiley-Blackwell, Oxford: 56-80.

Moser A., Rotzer T., Pauleit S., Pretzsch H. 2017. City trees:
Growth, functions and services - risks and research prospects.
Allgemeine Forst und Jagdzeitung, 188, 5/6: 94-111.

Moser-Reischl A,, Uhl E, Rotzer T., Biber P., Con T.V., Tan
N.T., Pretzsch H. 2018. Effects of the urban heat island
and climate change on the growth of Khaya senegalensis
in Hanoi, Vietnam. Forest Ecosystems, 5: 37.

Oprsal Z., Harmacek ]., Pavlik P, Machar 1. 2018. What
Factors can Influence the Expansion of Protected Areas
around the World in the Context of International
Environmental and Development Goals? Problemy
Ekorozwoju, 13, 1: 145-157.

Ostlund L., Zackrisson 0., Hérnberg G. 2002. Trees on the
border between nature and culture, culturally modified
trees in boreal Sweden. Environmental History, 7, 1: 48-68.

23

Pace R, Biber P, Pretzsch H, Grote R. 2018. Modeling Ecosystem
Services for Park Trees: Sensitivity of i-tree Eco Simulations to
Light Exposure and tree Species Classification. Forests, 9,
2: 89.

Peschardt K., Schipperijn J., Stigsdotter J. 2012. Use of small
public urban green spaces (SPUGS). Urban Forestry &
Urban Greening, 11, 3: 235-244.

Petritan I.C,, Commarmot B, Hobi M.L,, Petritan A.M., Bigler
C., Abrudan LV, Rigling A. 2015. Structural patterns of
beech and silver fir suggest stability and resilience of the
virgin forest Sinca in the Southern Carpathians, Romania.
Forest Ecology and Management, 356: 184-195.

Pretzsch H. Biber P, Uhl E. Dahlhausen J., Schutze G.,
Perkins D., Rotzer T., Caldentey ]., Koike T., van Con T.,
Chavanne A., du Toit B., Foster K., Lefer B. 2017. Climate
change accelerates growth of urban trees in metropolises
worldwide. Scientific Reports, 7: 15403.

Przybyl K. 2007. Fungi and minerals occurring in heartwood
discolorations in Quercus robur trees. Acta Societatis
Botanicorum Poloniae, 76, 1: 55-60.

Read H. 1999. Veteran trees: a guide to good management.
English Nature, Peterborough.

Ribe R.G. 1989. The aesthetics of forestry: what has empirical
preference research taught us? Environmental Management,
13,1: 55-74.

Rudl A. 2016. Significant Trees. Agency Koniklec, Prague.

Schroeder HJ., Flannigan J., Coles R. 2006. Residents” attitudes
toward street trees in the UK. and U.S. communities.
Arboriculture & Urban Forestry, 32, 5: 236-246.

Simon ], Machar I, Bucek A. 2014. Linking the historical
research with the growth simulation model of hardwood
floodplain forests. Polish Journal of Ecology, 62, 2: 273-288.

Simon ], Machar I, Brus ]., Pechanec V. 2015. Combining a
growth-simulation model with acoustic-wood tomography
as a decision-support tool for adaptive management and
conservation of forest ecosystems. Ecological Informatics,
30:309-312.

Smith M., Bunce R.G.H. 2004. Veteran trees in landscape: a
methodology for assessing landscape features with
special reference to two ancient landscapes. [in:] R. Smithers
(ed.) Landscape ecology of trees and forests, Proceeding of
the twelfth annual IALE (UK) conference in Cirencester, UK,
London: 168-175.

Teoh S.H.S.,, Symes W.S,, Sun H., Pienkowski T., Carraso L.R.
2018. A global meta-analysis of the economic values of
provisioning and cultural ecosystem services. Science of
the Total Environment, 649: 1293-1298.

Tribot A.S,, Deter ], Mouquet N. 2018. Integrating the aesthetic
value of landscapes and biological diversity. Proceedings
of Royal Society B, 285: 20180971.

Uradnicek L. Sramek M., Dreslerova J. 2017. ChecKlist of
champion trees in the Czech Republic. Journal of Landscape
Ecology, 10, 2: 109-120.

Vandekerkhove K., Vanhellemont M., Vrska T. Meyer P,
Tabaku V., Thomaes A., Leyman A., De Keersmaeker L.,
Verheyen K. 2018. Very large trees in a lowland old-growth
beech (Fagus sylvatica L.) forest: Density, size, growth and
spatial patterns in comparison to reference sites in Europe.
Forest Ecology and Management, 417: 1-17.

Zackrisson 0., Ostlund L., Korhonen 0., Bergman 1. 2000. The
ancient use of Pinus sylvestris L. (Scots pine) inner bark
by Sami people in northern Sweden, related to cultural and
ecological factors. Vegetation History and Archaeobotany, 9, 2:
99-100.



