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ABSTRACT

The study aimed to evaluate the contribution of citizen scientists in identifying bird species in human-altered
environments, specifically depleted peat pits in the Nizhny Novgorod oblast. The methods involved collecting and
analyzing birdwatching records from the iNaturalist platform, focusing on eight IBAs with significant contributions.
These records were compared with published species lists to calculate the extent of new species identifications.
Results showed that citizen scientists contributed significantly to the avifauna data, identifying on average 50% of
the total bird species recorded in these areas, with some IBAs showing up to 85.7% species contribution. The
findings also highlighted a correlation between citizen science activity and the proximity of IBAs to major
population centers. The most motivated citizen scientists have made a significant contribution to the study of the
avifauna of IBAs.

Keywords: Important Bird Areas (IBAs), iNaturalist platform, Biodiversity monitoring, Anthropogenic habitats,
Human-transformed ecosystems.

INTRODUCTION

The role of citizen scientists in modern science is growing rapidly (Allf et al., 2022; Callaghan et al., 2021; Forti et
al., 2024; SuskeviCs et al., 2024). Searching for "citizen science™” and "participatory monitoring"” keywords in the
Scopus system give many thousands of results (Hajazi et al., 2024; Kassenova et al., 2024; Sambuaga et al., 2024;
Sapanov et al., 2024). The data of citizen scientists are actively used in fauna research, in particular revealing the
species composition of the avifauna of separate territories (Gryadunova et al., 2020; Matvienko et al., 2022; Prenda
et al., 2024; Zhyrgalova et al., 2024).

In this article, we evaluate the role of citizen scientists in the study of the species composition of the avifauna of

human transformed habitats using the example of reservoirs of depleted peat deposits in the Nizhny Novgorod oblast
(Galkin et al., 2023; Gryadunova et al., 2020). Ornithological surveys convincingly confirm that such water bodies
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are very important for bird conservation (Bakka et al., 2024; Chudnenko and Bykov, 2018; Rakhimov et al., 2023;
Solov’yeva et al., 2006; Spiridonov, 2009; Spiridonov et al., 2011), and often have the status of Important Bird
Areas (IBAs) of various levels — from international to regional (Bakka et al., 2014, 2024; Heath and Evans, 2000;
Kovalev et al., 2020; Sviridova and Zubakin, 2000; Yernazarova et al., 2023). Such territories, widespread in the
forest zone of European Russia, are convenient models for studying the changes in landscapes caused by human
impact (Asadulagi et al., 2024; Astashin et al., 2023a, 2023b; Baidalina et al., 2024; Kamerilova et al., 2023; Turner,
2010). Ornithologists surveyed the separate elements of bird populations important for the bird conservation on the
water bodies of the depleted peat deposits of the Nizhny Novgorod oblast such as nesting colonies and sites or rare
species. Thus, information on faunistic complexes is quite insufficient, and there are no species lists for such
significant territories.

The results of surveys, including the prepared incomplete species lists, were published in (Bakka et al., 2014). IBAs
monitoring is important for bird conservation, including an estimation of the habitat conditions, population trends
and changes in bird species composition and numbers (Nguyen et al., 2024). A small number of professional
ornithologists cannot continuously monitor the condition of many dozens of IBAs in the region. Citizen scientists
provide significant assistance in this work. Now Nizhny Novgorod citizen scientists mainly use the iNaturalist to
record their observations. The information posted on this site does not contain estimates of the bird number but
allows us to refine and supplement the species lists, as well as confirm the presence of rare species in the studied
territories.

Water bodies of depleted peat pits adopted as IBAs are places very attractive for citizen scientists due to their

relatively close location from large settlements (Bugubayeva et al., 2024), the presence of large concentrations of
birds and the presence of a significant number of rare species (Gorelkina et al., 2024).

MATERIALS AND METHODS

The data obtained by citizen scientists within the project "Important bird areas of the Nizhny Novgorod oblast" on
the Inaturalist platform, on 9 IBAs, including reservoirs of depleted peat pits, have been analyzed (iNaturalist,
2023). Figure 1 illustrates location of these IBAs, Table 1 presents their characteristics.

Table 1. Characteristics of the studied territories.

No Distance from

_ IBA Status Area, ha N. Novgorod, km
1 Chashkovskoe mire regional 247.4 42.6

2 Peat pits of Vodl?s(zfirct and Balakhna international (global) 47421.7 335

Forests and swamps in the
Semilovsky forestry and adjacent
The territory between Kovrigino

village and Gorodets
Bogs and swamps in the Pavlovskoye
5 Zaochye and an adjacent area of the international (global) 45857.5 73.6
Oka River floodplain
Peat bogs and pits near the villages of

international (European) 28872.9 183.3

regional 2298.6 52.6

6 Erolischi and Chistoe international (European) 20918.5 71.2

7 Bolsheorlovskaya international (European) 99185.8 41.5

8 Sitniki peat pits international (global) 4868.7 15.8

9 Peat pits near the Mezino railway regional 793.7 138.6
crossing
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Figure 1. Location of the studied IBAs in the Nizhny Novgorod oblast.

The data for the analysis were 3171 observations of citizen scientists posted on iNaturalist. The number of citizen
scientists who surveyed particular IBAs and the number of bird observations they posted on the site is shown in
Table 2.

Table 2. Number of citizen scientist who surveyed particular IBAs and number of bird observations
made and posted by them

Number of
No. IBAS observations | birdwatchers
1 Chashkovskoe mire 6 2
2 Peat pits of Volodarsk and Balakhna districts 471 26
3 Forests and swamps in the Semilovsky forestry and adjacent 14 1
4 The territory between Kovrigino village and Gorodets 7 2
5 Bogs and swamps in the Pavlovsl_<oye Zaochy_e and an adjacent 2986 21
area of the Oka River floodplain
6 Peat bogs and pits near the villages of Frolischi and Chistoe 104 18
7 Bolsheorlovskaya 144 13
8 Sitniki peat pits 139 14
9 Peat pits near the Mezino railway crossing 0 0
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We compared the data on the avifauna of the studied territories, presented by citizen scientists, with previously
published information (Bakka et al., 2014). The share of additions (%) made by citizen scientists to the bird species
list of each studied area are calculated. The correlation of the number of citizen scientists and the volume of
information collected by them with the distance between the studied territories and the regional center and the IBA
areas is determined.

RESULTS AND DISCUSSION

The results of comparing the data on the number of bird species recorded by ornithologists during the revealing of
IBAs (Bakka et al., 2014) and citizen scientists during subsequent visits to the studied territories are presented in
Table 3.

Table 3. Number of bird species recorded by ornithologists during the revealing of IBAs
and citizen scientists during subsequent visits to the studied territories

Number of registered bird species
No In catalog
IBAS (Chudnenko Shared Only
On for
and Bykov, Inaturalist Total catalo on
2018) 091 site
and site
1 Chashkovskoe mire 19 6 24 1 5
Peat pits of VVolodarsk and
2 Balakhna districts 30 %8 107 21 "
Forests and swamps in the
3 Semilovsky forestry and 9 11 19 1 10
adjacent
4 The ter_rltory between Kovrigino 3 5 7 1 4
village and Gorodets
Bogs and swamps in the
Pavlovskoye Zaochye and an
> adjacent area of the Oka River 28 193 196 25 168
floodplain
Peat bogs and pits near the
6 villages of Frolischi and Chistoe 22 48 63 ! 4
7 Bolsheorlovskaya 13 65 72 6 59
8 Sitniki peat pits 43 39 60 22 17
9 Peat pl_ts near the _Mezmo 12 0 12 0 0
railway crossing

Source: Bakka et al. (2014), Sviridova and Zubakin (2000).

There are 9 IBAs in the Nizhny Novgorod oblast with water bodies of depleted peat pits, and the most significant
information is posted on the iNaturalist by citizen scientists for 8 of them.

The shares of bird species recorded by ornithologists during the revealing of IBAs (Bakka et al., 2014) and by

citizen scientists during subsequent visits from the total number of bird species registered in the studied territories
are presented in Table 4.
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Table 4. The shares of bird species recorded by ornithologists during the revealing of IBAs and by citizen scientists
during subsequent visits from the total number of bird species registered in the studied territories.

Percentage of the total number of bird
species registered
No. IBAS Only in In catalog and Only on
catalog on iNaturalist | iNaturalist

1 Chashkovskoe mire 75 4.2 20.8
2 Peat pits of Volodarsk and Balakhna districts 8.4 19.6 72

3 Forests and swamps in t_he Semilovsky forestry and 421 53 526

adjacent
4 | The territory between Kovrigino village and Gorodets 28.6 14.3 57.1
Bogs and swamps in the Pavlovskoye Zaochye and an
5 adjacent area of the Oka River floodplain 15 128 85.7
6 Peat bogs and pits near the villages of Frolischi and 238 111 65.1
Chistoe

7 Bolsheorlovskaya 9.7 8.3 82

8 Sitniki peat pits 35 36.7 28.3
9 Peat pits near the Mezino railway crossing 100 0 0
min 1.5 0 0

max 100 36.7 85.7

average 36 12.5 51.5

Standard deviation 32.6 10.8 29.3

Source: Bakka et al. (2014).

The lack of citizen scientists’ contribution to the list of avifauna of the studied territories can be considered as an
exception. On average, citizen scientists identified about 50% of the bird species lists on IBAs. The maximum
contribution reaches 85.7% of the revealed composition of the avifauna. It is very noteworthy that the percentage of
species registered by both specialists and citizen scientists is small and averages about 12%.

The indicators characterizing the activity of citizen scientists (the number of observers and the number of
observations) at different IBAs range significantly. There is a negative correlation of these figures with the distance
from IBAs to the regional center and a positive correlation with the IBAs area (Table 5).

Table 5. Correlation between the activity of citizen scientists and the distance from IBA
to the regional center and the IBA area.

The correlation coefficient between: Value
the number of observations and the distance from IBA to Nizhny Novgorod -0.08
the number of birdwatchers and the distance from IBA to Nizhny Novgorod -0.52
the number of observations and the IBA area 0.29
the number of birdwatchers and the IBA area 0.49

The correlation between the number of observations and the distance from IBA to Nizhny Novgorod is very
insufficient. If we delete IBA No 5 "Bogs and swamps in the Pavlovskoye Zaochye and an adjacent area of the Oka
River floodplain”, where one active birdwatcher made more than 2000 records, from the sampling, then the
correlation coefficient will change to -0.46. This circumstance demonstrates the importance of the research efforts of
motivated citizen scientists.
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CONCLUSION

e The rapidly developing activities of citizen scientists provide significant scientific results. Citizen scientists
using the iNaturalist to record their observations make a significant contribution (on average about 50% of
the number of identified species) to comply the faunistic list of IBAs, including water bodies of depleted
peat pits. The activity of citizen scientists is of particular importance for the study of large IBAs located at
a short distance from the regional center. The most significant contribution to the study of the IBA avifauna
is made by single, most motivated citizen scientists.

e In the future, it is important to develop citizen science, increase the motivation of the participants, and
develop Internet resources used to present results. This will allow us to get information not only about the
species composition, but also about the status and the number of.
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