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DETECTION OF FOREST LOSS ON BLACK STORK (CICONIANIGRAL.)
BREEDING SITES IN THE RIVNE REGION (POLISSIA) BY A GIS ANALYSIS

The study aims to assess the scale of forest loss (mostly caused by logging) on breeding
sites of the local Black Stork breeding population in the Rivne region of Ukraine, within the
Polissia nature zone. The study is based on a GIS analysis of the Global Forest Watch data in
intersection of circular buffers of different sizes around 141 Black Stork nests.

Forest logging was detected on 38,3% of breeding sites in the region, in 100 m buffers
around nests. On more than 14% of breeding territories (in 100 m buffers) forest loss
exceeded 20% of the total forest area. Therefore, logging is one of the major threats for the
local Black Stork population. The method used for the forest loss detection by a GIS analysis
seems to be effective for the search of territories with the violation of protection regime for
rare birds when resources are limited.
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Introduction

One of the main reasons behind Black Stork rarity in Europe is degradation of forest
habitats because of the intensive logging [2, 3, 5]. Continuous logging makes forests
younger and forest stands more age-homogeneous. In Ukraine, Black Storks usually inhabit
forest plots with the highest productivity, with old and thick trees, often with prevalence of
oaks which have the highest commercial value for the industry (Bokotey et al., this issue).
This creates risks not only for Black Stork habitats but also for individual nests to be cut
down. Ukrainian legislation forbids any harmful activity in relation to animals listed in the
national Red Book (e.g. Black Stork) but the control of the law compliance is not effective.
We know quite many cases when Black Stork nests were cut down by forestry workers.
Sometimes, these were even inhabited nests during a breeding season.

Even when logging activities are conducted at some distance from a nest it creates
additional stress for nesting of Black Storks as species very sensitive to disturbance. Our
study aims to estimate the scale of forest loss (logging) on breeding sites of the local Black
Stork population in the region with the highest in Ukraine breeding density [4] of the
species and to test the possibility of a distant detection of forest loss on Black Stork
breeding sites.

Materials and methods

In this study we use the information about exact locations of 141 Black Stork nests
recorded by GPS navigators (Garmin eTrex). All the nests are located within the Rivne
region of Ukraine in the Polissia nature zone (forest zone). Data from other regions of the
country was not used in the analysis. Nest locations were discovered within the scope of the
"Ciconia Ukraina" project.

Current analysis of the forest loss on breeding territories of Black Storks is based on the
Global Forest Watch (GFW) data [1] derived from a classification of satellite imagery. The
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data is available as rasters with spatial resolution of 1 arc-second per pixel, or
approximately 30 meters per pixel at the equator. This data represents forest loss in the
period between 2001 and 2014 in comparison to the global forest coverage (with the same
spatial parameters) in the year 2000.

The GFW data represents forest loss regardless of causes of a loss. For instance, it
shows forest loss caused by logging, fires and by other reasons combined. In our study, we
would like to focus on the forest loss caused by logging. Unfortunately, there is no way to
separate different causes of a loss in the GFW data, but in the case of the Rivne region
forest fires are not the main reason of the forest cover loss. Based on our experience and on
the unpublished data we can estimate the scale of loss due to fires as less than 20%.
Another 80% of the forest loss in the region is caused by logging.

The area (and the proportion) of forest loss was calculated in circular buffers of
different sizes around nest (fig. 1). We used two approaches to calculate the area of a forest
loss. Firstly, we calculated the number of pixels from the forest loss layer which intersected
with the buffers of the following sizes: 0-100 m, 0-200 m, 0-300 m, 0-400 m, 0-500 m
using the "Zonal statistics as table" tool from the ArcGIS 10.5 toolbox. Knowing the size of
a single pixel (~22,4x22,4 m), we can easily calculate the area of forest loss by multiplying
the amount of pixels by the area of a pixel.

- Black Stork nests
() - buffers of different size around nests

M - pixels representing forest loss

Ml - forest cover

Fig. 1. The example of the GIS analysis of a forest loss area in buffers of a different size
around Black Stork nests.
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The results in the first approach were cumulative, because the area of forest loss for
each of subsequent buffers (e.g. 0-500 m buffer) contained results from the all smaller
buffers. Another approach was to calculate the amount of pixels in bands (rings) at the
following distances: 0-100 m, 100-200 m, 200-300 m, 300-400 m, 400-500 m. The results
in the second case are not cumulative and the scale of forest loss is assessed for each of the
bands separately.

Apart from the analysis in buffers we created a map of forest loss in the region by
aggregating pixels from the GFW data into 10x10 km squares using the "Zonal statistics as
table" tool in ArcGIS 10.5. The map was used to analyze the distribution of nests in relation
to the intensity of logging in the region.

Results and discussions

According to the results, the majority (61,7%; table 1) of the Black Stork nests are
located on territories without a significant forest loss within a 100m radius around nests.
Within the same radius forest loss in the range of 0-20% of a territory was found around
other 24,1% of nests. The big scale of forest loss (20-100%) was present around 14,2% of
nests. If the scale of forest loss in bigger buffers around nests (200 m, 300 m ...) is taken
into account, the proportion of intact territories decreases with the increase of buffer
distances (see table 1). For example, in buffers 0-500 m around nests we found only 7,8%
territories without any forest loss. Forest loss in the range of 0-20% was detected on the
majority (83,0%) of the 500 m buffers around nests.

Table 1

The scale of forest loss in buffers of different sizes around Black Stork nests

Percentage Distance buffers (cumulative)
Number
of forest
loss of nests | 0-100 m | 0-200m | 0-300 m | 0-400 m | 0-500 m
n 87 47 26 12 11
No loss
% 61,7 33,3 18,4 8,5 7,8
0-20% n 34 74 98 114 117
% 24,1 52,5 69,5 80,9 83,0
20-40% n 11 14 14 12 11
% 7.8 9,9 9,9 8,5 7.8
40-60% n 7 5 2 3 2
% 50 3,5 1,4 2,1 1,4
60-80% n L L L - -
% 0,7 0,7 0,7 - -
80-100% n L - - - -
% 0,7 - - - -
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Table 2
The scale of forest loss at different distances from Black Stork nests
(in concentric buffer rings)
Percentage | Number Distance buffers (bands)
of forest loss | of nests |100-200 m [ 200-300 m | 300-400 m | 400-500 m

No loss n 48 30 21 21
% 34,0 21,3 14,9 14,9

0-20% n 70 89 98 96
% 49,6 63,1 69,5 68,1

20-40% n 17 19 21 22
% 12,1 13,5 14,9 15,6

40-60% n 5 3 1 2
% 35 2,1 0,7 14

60-80% n 1 - - -

% 0,7 - - -

80-100% n - - - -

% - - - -

Some nesting territories have undergone almost complete logging, but such logging
was detected only in the case of eight nests.
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Fig. 2. The distribution of the Black Stork nesting locations in the Rivne Region in relation
to the amount of forest loss.
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If the distribution of the known Black Stork nests is compared with the map of forest
loss in the region, the avoidance of the most heavily logged parts of the Rivne region is
noticeable (see fig. 2). Up to 35% of the forest cover in some of 10x10 km squares in the
eastern parts of the region have been lost since the year 2000. It is these eastern parts that
have the smallest density of Black Stork nests. Moreover, all known nests in the sub-region
have been lost because of the logging (those four yellow dots in the north-eastern part of
the map).

Using the proposed approach, we have detected eight out of the eleven nests that were
cut down (~73%; this figure is exact, because those nests were controlled). Therefore, the
approach seems to be quite effective for the distant monitoring of nesting territories when
resources are limited and it is not possible to check every nest by direct visiting.

Conclusions

In Ukraine, logging is one of the main threats for the local breeding population of Black
Storks, as we have found evidence of logging on 38,3% of breeding sites in the Rivne
region in 100 m buffers around nests. On more that 14% of breeding territories (in 100 m
buffers) the forest loss was bigger than 20% of the area. Although we do not possess
appropriate statistical data yet, the method of a forest loss detection by the GIS analysis
seems to be effective for the search of territories with the violation of a protection regime
for rare birds.
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Cmpyc FO., Boxomeii A., /[3r00enxo H.
BusiBjieHHsT BTpaTH Jicy Ha TrHi3KoBuX JiisiHkax 4opHoro Jeinexkn (Ciconia nigra L.) B
PiBHenchkiii 06aacti (ITosices) 3a nonomoroo I'lC anamnizy

JlocnmimkeHHs Mae Ha MeTi OLIHUTH OOCATH BTPAaTH JICOBOTO IMOKPUBY (B OCHOBHOMY uepe3
pyOKHM) Ha THI3ZOBUX IUISHKAX JIOKAJbHOI THI3IOBOI MOMYMALil YOpHOTro Jieniekd y PiBHEHCHKIH
obnacti Ykpainu, B Mexax [lomices. Jlocmimkenns 6azyerscs Ha ['IC anamizi mannx Global Forest
Watch B neperusi 3 kinbuesumu GyQepamu pisHOro po3mipy HaBkosio 141 ri3aa YOpHHUX JIelekK.

PybOku micy BusiBieHo Ha 37,3% rHi3moBHX AUITHOK B Mexax 100-meTtpoBoi OydepHOi 30HH
HaBkoyio THi3A. Ha monan 14% minsnok (y 100-merpoBux Oydepax) BTpaTa JICOBOTO IOKPUBY
nepeBuiye 20% Bix 3aranbHOI IUIOIII JIICY B HUX. 3 pe3yNbTaTiB BUILIMBAE, IO PyOaHHS JICIB €
OJIHI€I0 3 OCHOBHHX 3arpo3 IS JIOKAIbHOI THI3IOBOi MHOMYJIALii YOPHOTO JIEJNCKH B PETiOHI.
AnpoOoBaHa MeETOAMKa BHUSBIEHHA pyOok 3a momomororo ['IC aHanmizy € edeKTHBHHUM 3aco00M
KOHTPOJIIO OTPUMaHHS OXOPOHHOTO PEXUMY Ha THI3IOBHUX IUISHKAX PiAKICHUX BHIIB NTaxiB 3a
YMOBH 0OMEKEHUX PECYpPCiB.

Knrwuoei cnosa: wopnuii nenexa, Ciconia nigra, pybanus, 3aeposu, 1'1C.

Cmpyc FO., Boxomeii A., /[300enxo H.
BoisiBjleHHe NOTEpPh Jeca Ha THe3I0BbIX ydyacTkax 4epnoro aucra (Ciconia nigra L.) B
Posenckoii o6;1actu (ITosecse) ¢ nomombio 'UC ananusa

Lenblo uccnenoBaHus SBISIETCS OLEHKA MacliTabOB IOTEPH JIECHOTO MOKPOBa (B OCHOBHOM B
CBSI3M C pyOKaMM) Ha THE3IOBBIX yJaCTKaxX JIOKAJIBHOW THE3MOBOH MOMJSIIUH YEPHOTO aucTa B
PoBenckoii obmacti Ykpaunsl, B npenenax [loneces. UccnenoBanue G6asupyercs Ha ['MIC anamuse
nanabix Global Forest Watch B mepekpbiTun ¢ konpLeBsiME OydepaMu pa3HOTO pa3Mepa BOKpyr 141
THE371a YSPHBIX aHCTOB.

Py6xu neca BesiBieHBI Ha 37,3% ydacTkoB B mpezpenax 100-meTpoBoit OydepHOit 30HBI BOKpYT
rae3n. Ha Gomee vem 14% ydactkoB (B 100-meTpoBbIX Oydepax) MOTEpH JECHOTO IMOKPOBa
npeBbimaoT 20% ot oOmied Iuomanu yeca B HUX. V3 pe3ynbTaToB BBITEKAeT, 4TO PyOKH Jieca
SIBIISTIOTCS OJJHOW W3 OCHOBHBIX YIpo3 IS JIOKaJbHOH THE3I0BOH MOIYJSIIUM YEPHOTO ancTa B
peruoHe. AmnpoOupoBaHHas METOAWKA BBIABICHHA pPyOok cpeactBamu [MC aHamuza sBisieTcs
3¢ PeKTHBHBIM CPEICTBOM KOHTPOJIS 3a COOMIOJEHHEM OXPAaHHOTO PEXHMMa Ha THE3JOBBIX yJacTKaX
PEIKHX BUIOB ITHUI B YCIOBHSAX OTPAHHYCHHBIX PECYPCOB.

Knrwouesvie cnosa: yepnuiii aucm, Ciconia nigra, pyoxu, yeposet, I UC.





