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Abstract

Our study focused on land cover in Vabaduse puiestik, a city park in the downtown of Tartu in
southern Estonia. The goal was to analyze and characterize our study area, which included
determining its MUC classification, measuring the extent of the canopy cover, measuring the
height of trees, and listing the different plant, fungus and animal species inhabiting the area. The
results would then be submitted via the GLOBE observer app. Our findings could also be

compared with other similar environments in the city of Tartu.

On the course of our expedition on 8th of August, our team of 11 people analyzed a 30 by 30
meter area in Vabaduse puiestik. Our group worked on the site for a total of 5 hours, each person
being assigned a different task. Analyzing the area was rather easy, since the city landscape was

easy to cover.

In conclusion, Vabaduse puiestik could be described as diverse compared to other city parks. 35
different plant species were found, in addition to 4 fungus and 8 animal species. In comparison,
11 out of 15 observed city parks in Portland, Oregon have a smaller amount of plant species

(Talal and Santelmann, 2019).

Introduction

Our expedition took place in Vabaduse puiestik, a city park in the centre of Tartu, Estonia. The
research area was a 30 by 30 meter square centered at the coordinates 58°22'59.5"N
26°43'27.1"E. “Puiestik” in Estonian describes a man-made forested area, more like a forest than

a park.

Our aim was to research the biodiversity of the plants growing in our study area so the results
could be compared with other similar environments in the city. The biodiversity in the area might
be affected by the age of the park, as it is significantly older than other parks in Tartu, being
present on a historical map drawn 1895-1918 (see Figure 3, below). Our research questions

WwCEre:

e (Q1: What kind of species can be found in the Vabaduse city park?

o (Q2: What is the ratio of native species to non-native ones?



Our hypotheses were:

e Hypotheses 1: There are more native species than non-native species in the research

area.

e Hypotheses 2: The study area is classified as a closed forest according to the MUC

code.

Livi laht

Figure 1. Location of Vabaduse puiestik in Estonia. (Source: Estonian Land Board)



Figure 2. Boundaries of the study area in Vabaduse puiestik in Tartu, Estonia. (Source: Estonian

Land Board)

Figure 3. Vabaduse puiestik present on an 1895-1918 map (highlighted here in red). (Source:
Estonian Land Board)



Research Methods and Materials

Our site was selected to include a variety of plant species. The area was measured and marked

using measuring tape and marker flags (see Figure 5, below) and the MUC field guide was

consulted in order to determine the MUC code of our research area (see Figure 4, below).

Canopy coverage was calculated using a densiometer on the 42,4 meter long diagonal transects.

In addition, an inclinometer was used to estimate the height of trees, which were chosen to

include multiple tree species (7ilia x Europaea and Aesculus hippocastanum). Work was

distributed among the team members.

The tools we used were:

rope

flags

measuring tape
clinometer
densiometer

GLOBE data entry app

interactive identifier keys

The method we used to classify the type of ground cover were the GLOBE land cover protocols.

It is important to note that non-native plants within our research are those species which do not

have a national elimination agenda, but are not necessarily considered to be invasive species.



Figure 4. Determining area MUC code using  Figure 5. Measuring the boundaries of the

the handbook research area using measuring tape



Results

Vegetation covers

Tree cover 100% (which consisted of only deciduous trees)

Shrub cover 0%
Ground 78% green
o 22% brown

MUC codes 821 and 0232

The dominant ground cover was the ground-ivy (Glechoma hederacea) (see table 2 below),

which is also the dominant ground on most of the Estonian mainland. (See figure 6, below)

Glechoma hederacea
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Figure 6. Range of Glechoma hederacea in Estonia. Squares highlighted in yellow signify the

plant being dominant in that particular area, per the most recent observations. (Source: Kukk, et
al., 2020)



Tree heights

Table 1. Summary of tree heights

Average height (m) Average Number of trees
circumference (m)
European lime (Tilia | 25,9 239 6
X europaea)
European horse 21,3 207 2
chestnut (Aesculus
hippocastanum)
Both species 24,8 231 8
combined

Species diversity

Table 2. List of species found in our study area

Latin . English Slovenian . . Arabic
# Nativeness Estonian name |Ukrainian name Notes
name name name name

Woody plants

rowan,

Sorbus . ) . ] lopobuHa o
1. _ mountain-as |jerebika pihlakas . "SI Add
aucuparia H €Bponencobka
Berberis Japanese Thunbergov Jaapani AnoHCbKMN R A N
2. non-native ) i .
thunbergii barberry ¢eSmin lodjapuu 6apbapwuc e>ould
non-native/nativ
Crataegus | ) . i
3. e in Slovenia Hawthorns |glog viirpuu Kponusa o=l Al @l
sp.
P and Ukraine




red

Prunis sp. )
4. Red cherry/plum |CeSnja/sliva kirss/ploom YepBOHa crmBa | =al 348  [leaves,
] e ]
planted
. e , . green
5. [Prunis sp. ¢eSnja kirss 3eneHa cnuea BENRTT B
leaves
Tilia _ lipovec, L OB RN
6. Linden tree ] ) harilik parn nvna )
chordata malolistna lipa PSB!
) non-native/nativ
Lonicera ) ) o )
7. e in Slovenia Honeysuckle [kostenicevije kuslapuu XUMONICTb o o]
sp. )
and Ukraine
Aesculus European o . . i
) ) navadni diviji KIHCBKVIM KaLUTaH [ i)
8. |hippocasta|non-native horse-chest . hobukastan oL
kostanj 3BUYaNHWN Shs,
num nut
Acer
) Norway L . KneH )
9. |platanoide ostrolistni javor [harilik vaher o s
maple roCTpoOnnCTui
s
) common or
10 [Fraxinus N - Yepemxa i
_ European [navadnijesen |harilik saar . e gl )
excelsior 3BMYarHa
ash
11 [Salix creeping . ) Cibadiall
. plaze€a vrba |roomav paju YopTononox )
repens willow ENB
12 [Populus European N )
trepetljika Euroopa haab |ocuka ol 2a3 )
tremula aspen
Parthenoci
13 [ssus ) virginia peterolistna harilik AVKUIA BUHOTPaL, |l b
) _|non-native . . . )
quinquefoli creeper vinika metsviinapuu N'aTUNUCTUA —aal 3l
a
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Graminoid

. dominant
. Inv for - ~ . . - . .
Impatiens . _|Small malocvetna Véikesedeline  [Ctpimkun species in
1. _ Slovenija//nativ _ _ . | e
parviflora ) Balsam nedotika lemmalts APiGHOKBITKOBUI the ground
e for Estonia
cover
Urtica Common _ _ B kponviBa o=l A s
2.1 velika kopriva |ndges )
dioica Nettle 3BMYanHa & idall
Cirsium Spear . ) Bynsk )
3. _ navadni osat [tuliohakas L gl il
vulgare Thistle 3BMYaNHUN
Solidago
] ) Canada kanadska zlata _|3onoTtapHuK .
4. |canadensi |non-native Kanada kuldvits 5 el S
goldenrod rozga KaHagcbkui
s
5. |Oxalis sp. Wood sorrel |zajja deteljica |oblikas Knenmus Uaeall Qi
Campanul ) )
6. Bellflower |zvoncica kellukas A3BiHOYOK ool
a sp.
Epilobium _ o |sniT e
7. Willowherbs [vrbovec Karvane pajulill . )
sp. BY3bKONMUCTUN | —laiall
Artemisia o . nonvH i
8. ) Mugwort navadni pelin  |Harilik puju L Ul dde
vulgaris 3BMYanHUN
Trifolium ) o KOHIOLLWHA )
9. Red Clover [&rna detelja ristik eal Calara
pratense nyroea
dominant
10 |Glechoma ) . - ) ) . |species in
Ground-ivy |brsljanasta Harilik maajalg [po3xigHuk 3l )Y
hederacea the ground
cover
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dominant

11 | Taraxacu . - species in
Dandelinos |regrat voilill KynbGabka oo sl
m sp. the ground
cover
12 [Achillea Common . ] aepesin
. ] navadni rman |raudrohi L @l 5Ll
millefolium yarrow 3BUYaNHUN
Herb ) .
13 |Geum navadna rpebiHHuK ¢ Cuin Qe
bennet, maam&ol .
urbanum sretena 3BUYaNHWN BATLIEEEREN
wood avens
14 [Hepatica . o - .
» Liwerwort navadni jetrnik |harilik sinilill NeYiHOYHMKN S
nobilis
15 [Dactylis navadna pasja - ) . o
Cat grass harilik kerahein |rpscTyus 36ipHa |Lill uic
glomerata trava
16 |Festuca o i .
Festuca bilnica aruhein KoCTpuusA 1S sl
sp.
Aegopodiu
17 Ground navadna - Aarnuus ) )
m B harilik naat . oY) g
. Elder regacica 3BMYariHa
podagraria
18 |Fragaria Wild i i ) o
jagodnjak metsmaasikas |guka nonyHuusa |as Al
vesca strawberry
19 [Brassica ) Field ) o . )
~ |non-native ogrscica tolkjas pina Jaall da i
campestris mustard
veliki
20 |Plantago Broadleaf 3 o NOAOPOXKHMK el adag
. ) (Sirokolistni) suur teeleht
major plantain BENUKNIA Jaall

trpotec
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21 |Polygonat salomonov harilik
Polygoatom ; ] KyrnuHa iaa
um sp. pecat kuutdverohi
Mosses
lehtsammaltaim
1. |Bryophyta Bryophytes |mah q MOXOMOAiOHi Cud s
e
Fungi
Agaricus ) ) o ) )
1.1 . ) mushroom |mestni kukmak [linnaSampinjon [ne4epuui ki
bitorquis
tree
2. |Fungus drevesna goba [puuseen rpun6 bl i
mushroom
tree
3. |Fungus drevesna goba |puuseen rpun6 Bl ylad
mushroom
Lichen
At least 2
types of
) ) . |tuvatsamata crusted
1. |Lichen lichen (skorjasti) lisa] ) NNLLIAAHUKN BB )
samblik lichen
(gray and
yellow).
Animals
Butterfly;
Horse-chest |listni zavrtac axie Jale the larva
Cameraria ) o hobukastani MiHytoua Mminb ) )
1. non-native nut leaf divjega LSl 31,4l [feeds in
ohridella keerukoi KallTaHoBa
miner kostanja (baall the leaf
pith
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Aphidoide ) . )
2. aphid listna us lehetai Tni iy )|
a sp.
Aphidoide . .
3. aphid listna u$ lehetai Tni A )|
a sp.
bird
3. |Aves bird ptica lind nTnus s
feather
. bangs on
Eriophyida . ) listna prsica ) ) ) L i i
4. eriophyidae | | eriophyidae nicoBuN KniLy, 2 _all linden
e SiSkarica
leaves
Vespula
5. ] wasp osa herilane oca SR
vulgaris
6. [Culicidae mosquito komar saask MOCKITM sl
7. |Musca fly muha karbes Myxa ik
several
8. |Aranea spider amblik naByK prseil
types
Table 3. Summary of different species — total, non-native and invasive
Plants
Woody Total Total Percentag | Percentage of
plants [Graminoid |plants |Mosses |Fungi [Lichen |Animals |species |e total plants
Number of species 13 21 34 1 1 8 47 100,00 % 100,00 %
Number of
non-native species 5 2 0 0 1 8 17,02 % 18,92 %
Number of invasive
species 0 0 0 0 0 0 0,00 % 0,00 %
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Figure 7. Collage of observed plant species
Conclusion

In conclusion, we found answers to both of our research questions, and discovered that our

results agree with our initial hypotheses.

Hypotheses

Out of the 47 total species we found, 8 were non-native, which is about 17% of the total species.
In addition, no species were found that were invasive in estonia. Thus, our first hypothesis

(There are more native species than non-native species in the research area) holds true.
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Out of the two suitable MUC codes for our study area, one is a type of forest, which is in
accordance with our second hypothesis (The study area is classified as a forest according to the

MUC code).

Research questions

e What kind of species can be found in the Vabaduse city park?

A variety of species can be found, including plants, fungi and animals (refer to tables 2 and 3,
above). Vabaduse puiestik could be described as diverse compared to other city parks. 35
different plant species were found, in addition to 4 fungus and 8 animal species. In comparison,
11 out of 15 observed city parks in Portland, Oregon have a smaller amount of plant species

(Talal and Santelmann, 2019). There were fallen trees, tall grass, shrubs and different trees.
® What is the ratio of native species to non-native ones?

About 17% of the total species were non-native, meaning there were 4.875 native species for

each non-native one.
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