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Abstract

The primary purpose of park design is to improve the environment, bring together community members, and
create a space for fun and entertainment, but the point that has received less attention in the design of parks is
to preserve the biodiversity of animal species in cities. Birds tell the ecological situation of their environment.
Therefore, in this research, the diversity and richness of bird species in different parks of Mashhad city were
evaluated, and the effect of green space variables and land features on the presence of different populations of
bird species was evaluated. For this purpose, 11 parks were selected based on the area and spatial distribution
suitable for the geographical location. Then, based on the area of the park, between 3 and 92 sampling points
were selected and birds were observed up to a radius of 50 meters. Kolmogorov-Smirnov method was used for
data normalization and multivariate regression method was used for data analysis in Minitab software. The
results of this research showed that by removing the variables with high correlation, the remaining independent
variables have a direct effect on increasing the bird’s species richness. As the area of the parks increases, the
density of the edge increases and it accommodates a greater variety of birds. With the increase in the age of
the park, the age of tree and shrub species has increased, and despite the variety of trees, shrubs and grasses,
proper landscaping has resulted in a rich micro-economy, and finally, increased the bird species richness.
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Introduction

Biodiversity protection in urban parks and understanding the role of these parks is one of the important research
topics in the world. The primary purpose of park design is to improve the environment, bring together
community members, and create a space for fun and entertainment, but the point that has received less attention
in the design of parks is to preserve the biodiversity of animal species in cities. Birds are among the dominant
animal groups in parks and green spaces, and the attention and focus on their protection in cities is increasing
rapidly. Birds tell the ecological situation of their environment. Therefore, in this research, the diversity and
richness of bird species in different parks of Mashhad city the effect of green space variables and land features
on the presence of different populations of bird species was evaluated.

Materials and Methods

Mashhad is a metropolis in the northeast of Iran and the capital of Razavi Khorasan province (Pilehvar and
Poorahmad, 1383). The climate of Mashhad is very variable despite its special geographical location. In
general it has a moderate climate .This city has very cold and wet winters and hot and dry summers (Shams et
al.,1393). This city has religious tourism attractions with a focus on the holy shrine of Imam Reza (AS), as
well as historical, recreational, natural, commercial, medical and sports attractions (Momeni et al.,1387). In
order to select the researched parks, different areas and appropriate spatial distribution of parks in the city were
used. In this research, different ecological variables including topography, landscape, vegetation, land use and
urban structure variables have been used. Based on these parameters, 11 parks were chosen and according to
the areas,berween 3 to 93 points were sampled. All the selected parks were studied in the spring season
.Observation and identification of birds started at the end of April and ended at the end of June. The time of
observation was at sunrise between 6 am and 9 am the waiting time to observe the birds was considered to be
5 minutes on average. Registration of species information was done in each garden twice a month. Two types
of cameras were used to observe birds in selected parks. First, Asika binoculars model 303FT with 10*42-
zoom capability and a wider field of view were used. Then a Nikon Powershot SX60 HS camera was used to
record the images. In addition, the sound of the birds was also recorded to help in better identification of the
birds. For Statistical analyses, Kolmogorov-Smirnov method was used for data normalization and multivariate
regression method was used for data analysis in Minitab software.

Results and Discussion
A total of 46 bird species were identified during the two stages of visits to the parks and by removing duplicate
species. Bird species observed in the studied parks are listed in table(1).

Table (1): Bird species observed in the studied parks
Number of row English name scientific name

1 Hooded crow Corvus cornix

2 Eurasian Tree Sparrow Passer montanus

3 White-eared bulbul Pycnonotus leucotis

4 Common blackbird Turdus merula

5 Laughing Dove Streptopelia sengalensis
6 Red-breasted flycatcher Ficedula parva

7 White Wagtail Motacilla alba

8 Great Tit Parus major

9 Alpine Swift Tachymarptis melba

10 Eurasian collared dove treptopelia dacaocto

11 Common chaffinch Frangilla coelebs

12 Greenish Walber Phylloscopus trochiloides
13 Common myna Acridotheres tristis

14 Rock dove Columba livia

15 European roller Coracias garrulus

16 Grey-necked bunting Emberiza buchanani

17 Common whitethroat Sylvia communis

18 European greenfinch Chloris chloris
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19 Common nightingale Luscinia megarhynchos
20 Common chiffchaff Phylloscopus collybita
21 Rosy starling Sturnus roseus
22 Shikra Accipiter badius
23 Skyes’s walber Iduna (hippolais) rama
24 Common starling Sturnus vulgaris
25 Eastern olivaceous Walber Hippolais pallida
26 Common swift Apus apus
27 Eurasian magpie Pica pica
28 European bee-eater Merops apiaster
29 Common linnet Carduelis cannabina
30 Rose-ringed parakeet Psittacula krameri
31 Garden walber Sylvia borin
32 Spotted flycatcher Muscicapa striata
33 Blyth’s reed walber Acrocephalus dumetorum
34 Rook Corvus frugilegus
35 Eurasian golden oriole Oriolus oriolus
36 Alexandrine parakeet Psittacula eupatria
37 Desert finch Rhodospiza obsoleta
38 Lesser whitethroart Sylvia curruca
39 Red-backed shrike Lanius collurio
40 Red-tailed shrike Lanius phoenicuroides
41 Barn swallow Hirundo rustica
42 Booted eagle Hieraaetus pennatus
43 Common rosefinch Carpodacus Erythrinus
44 Common redstart Phoenicurus phoenicurus
45 Black redstart Phoenicurus ochruros
46 Barred walber Sylvia nisoria

The highest amount of species richness was observed in Koh Sangi Park and the lowest amount was observed
in Nargis and Lale Parks. The following regression equation shows the effect of each independent variables
on the bird species richness.

X=-123 + {0.189(a) — 0.262(b) + 648(c) — 0.215(d) — 22.7(e) + 43.5(F)}

In the above equation, x = bird species richness, a = park age, b = tree species diversity, ¢ = shrub species
diversity, d = grass species diversity, e = height standard deviation and f = total edge. According to the
equation, the variables of park age, richness of shrub species and the total edge have a positive effect, and the
species diversity of trees and grasses and the standard deviation of height have a negative effect on the bird
species richness. The higher the correlation coefficient, the greater the dependence between that variable and
species richness. Therefore, the total edge variable has the greatest impact on the species richness. After that,
the species diversity of the shrubs and then the age of the park affects the bird species richness.

Conclusion

According to the study, the variable of the total edge, which has a high correlation with the variable of the area
of the parks and the edge density, has a direct effect on the bird richness. This issue shows the preference of
bigger parks over smaller parks in protecting birds. The results of the studies by Hemami and Zairani (2013)
and Tashkar et al., (2012), Aida et al., Chaiyarat et al., 2019, Yasmani et al., (2016) also confirm this finding.
In this study, the shrub richness species was the second most effective factor on the bird species richness.
Many researches have also shown that the richness and diversity of plant species is an important and influential
factor on the bird species richness. In this regard, the researches of Nurrofik et al., (2020), Enedino et al.,
(2018), Yang et al., (2015) confirm the findings of this research.

Another effective factor on the bird species richness was the age of the park, so that as the age of parks
increases, the bird species richness also increases. The findings of Trijanovsky et al., (2017) and Mardiastuti
(2020) also confirm the results of our study but the research of Arnold et al., (2021) shows that the species
richness of birds in cocoa forests does not change with the increase in the age of the trees.
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According to the results of the present research, the height of the park has an inverse relationship with the bird
species richness. In this regard, Sergio and Pedrini (2007) during a research in the Alps located in Italy, showed
that the relationship between altitude and species richness is an inverse relationship and reaches its highest
value at low altitudes, which confirms our results.
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Hooded crow Corvus cornix Bl M 1
Eurasian Tree Sparrow Passer montanus B S 2
White-eared bulbul Pycnonotus leucotis Loy b 3
Common blackbird Turdus merula ol 8y 4
Laughing Dove Streptopelia sengalensis S (508 5
Red-breasted flycatcher Ficedula parva G A 55 Ko 6
White Wagtail Motacilla alba bl Sl oo 7
Great Tit Parus major Sop Syt 8
Alpine Swift Tachymarptis melba B Sl 9
Eurasian collared dove treptopelia dacaocto obolyol 02,5 10
Common chaffinch Frangilla coelebs K 0 yguo 11
Greenish Walber Phylloscopus trochiloides o (S S 12
Common myna Acridotheres tristis Soere sluo 13
Rock dove Columba livia Pl FeS 14
European roller Coracias garrulus Sgore Ui 15
Grey-necked bunting Emberiza buchanani S ruS 1B s 0 3)5 16
Common whitethroat Sylvia communis St 915 S 17
European greenfinch Chloris chloris e 0 ks 18
Common nightingale Luscinia megarhynchos Fyere Jubs 19
Common chiffchaff Phylloscopus collybita Bl G S 20
Rosy starling Sturnus roseus Srge sl 21
Shikra Accipiter badius SoeS Sorm 22
Skyes’s walber Iduna (hippolais) rama S () S 23
Common starling Sturnus vulgaris Sl 24
Eastern olivaceous Walber Hippolais pallida S5 B S 25
Common swift Apus apus oo Syedoly 26
Eurasian magpie Pica pica aexo (£l 27
European bee-eater Merops apiaster Jseneylgs 5.3 28
Common linnet Carduelis cannabina T im0 pfen0 29
Rose-ringed parakeet Psittacula krameri Srge Gob bob 30
Garden walber Sylvia borin b S 31
Spotted flycatcher Muscicapa striata B 8 W&o 32
Blyth’s reed walber Acrocephalus dumetorum S92 Yb S 33
Rook Corvus frugilegus oluw EMS 34
Eurasian golden oriole Oriolus oriolus eold oy 35
Alexandrine parakeet Psittacula eupatria bgb ol 36
Desert finch Rhodospiza obsoleta S5 o0 37
Lesser whitethroart Sylvia curruca (S5 55 LbnsglS) Jgome Hlulss s 38
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Red-backed shrike Lanius collurio

G ol iy Siw 39

Red-tailed shrike

Lanius phoenicuroides

(Sh) QS ity S 40

Barn swallow Hirundo rustica

Joome Gy AL

Booted eagle Hieraaetus pennatus

by olie 42

Common rosefinch

Carpodacus Erythrinus

5 oy 43

Common redstart

Phoenicurus phoenicurus

Jpeme o> 44

Black redstart

Phoenicurus ochruros

olw Ty P 45

Barred walber Sylvia nisoria
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