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Autumn crane migration and climate change
in the Carpathian Basin
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Abstract Weekly counts of roosting cranes were conducted between 2006-2014 in all signifi-
cant stopover sites of Common Cranes (Grus grus) in Hungary, as an extension of the survey
programme performed in Hortobagy National Park since 1994. As a result, I detected consistently asymmetrical
migration phenologies in Hortobagy, indicating a superposition of several migration waves. Cranes used nearly
60 roost sites in Hortobagy with the largest ones situated in extensive fishponds. In contrast, cranes migrating in
Koros-Maros National Park started to overwinter regularly, increasingly roosting in dry wetlands. In Kiskunsag
cranes tended to stage for shorter periods than in Koros-Maros, with the largest flocks to be observed in Lake Fe-
hér of Szeged fishponds and additionally in a number of alkali lakes. Cranes observed in the Borsodi Mezdség re-
gion are considered satellite flocks staging in Hortobagy, as shown by irregular fluctuations.

As a probable result of climatic variability, cranes migrating in Hortobagy have shown the advancement of
first arrival dates and exhibited significant, positive relations with local mean monthly temperatures. Additional-
ly, we detected a positive relationship between the Julian date of autumn migration peak and winter mean of the
North-Atlantic Oscillation, indicating later autumn arrivals during warmer periods.
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Osszefoglalds A darvak éjszakazohelyeken torténd szinkronszamlaldsa 2006-2014 kozott tortént minden na-
gyobb magyarorszagi daruatvonuld-helyen, az 1994 6ta a Hortobagyi Nemzeti Parkban heti rendszerességgel fo-
ly6 allomanyfelmérések kiterjesztéseként. A szamlalasok eredményeképpen a Hortobagyon konzisztens modon
kozel 60 kiilonbozo éjszakazohelyet hasznaltak a darvak, melyek koziil a legnagyobbak halastavakon talalhato-
ak. Ezzel szemben a Koros-Marosban atvonuld madaraknal rendszeressé valo attelelés mutatkozott, melynek so-
ran egyre gyakrabban hasznaltak a darvak szaraz él6helyeket. A Kiskunsagban a darvak atlagosan rovidebb ideig
tartozkodtak, mint a Koros-Marosban, ahol a legnagyobb csapatokat a Szegedi Fehér-tavon figyelték meg. A Bor-
sodi MezGségben atvonuld madarakat a rendszertelen allomanynagysag-valtozasok miatt nagy valdszintiséggel a
Hortobagyon mozg6 csapatok szatellit-populacioinak tekinthetjiik.

Feltételezhetoen a klimatikus paraméterek varianciajanak novekedése eredményeként a Hortobagyon atvonuld
darvak az elsé tavaszi érkezések datumat korabbi datumok irdnyaba toltak, szignifikans, pozitiv kapcsolatot mu-
tatva a helyi, havi atlaghémérséklettel. Emellett pozitiv, szignifikans kapcsolatot sikeriilt kimutatni az 6szi vonu-
lasi csucsok julian-datuma és az Eszak-Atlanti Oszcillacié téli atlagértéke kozott, mely a melegedd 6szi id6jarés
altal indukalt késobbi érkezésekre utal.
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Introduction

On ecosystem scales, various metrics of cli-
matic processes have shown increasing va-
riance during the past decades, inducing a
broad range of ecological responsiveness
(IPCC 2015). Specifically, phenological
proxies, such as the start of plant blooming,
are known to be sensitive to climatic pro-
cesses (Penuelas & Filella 2001, Parmesan
& Yohe 2003, Macmynowski et al. 2007),
with several phenological phases current-
ly advancing as a response to recent climate
change (Bradley et al. 1999). For instance,
changes in timing of bird migration is pre-
dicted by plant and invertebrate phenologies
(Sparks et al. 2005) — there are tendencies to
migrate earlier in response to earlier springs
in the birds’ breeding range (Strode 2003,
Crick 2004, Lehikoinen et al. 2004).
Common Cranes (Grus grus) breed in
wooded bogs and wetland forests of northern
Eurasia and exhibit various migration strate-
gies. While the majority of the crane popula-
tions are classified as short-distance migrants
based on the results of satellite tracking,
some subpopulations, such as those inhabit-
ing the European part of Russia, proved to be
long-distance migrants. Furthermore, satel-
lite tracking of several Common Cranes nest-
ing in Finland followed loops connecting
Northern Europe, Hungary, Tunisia, Moroc-
co, Spain and Germany. Interestingly, cranes
that have recently started to breed in the Bri-
tish Isles are sedentary (Prange 1999).
Common Cranes breeding in Europe and
west of Russia migrate along at least four fly-
ways:
(1) the Atlantic Flyway connects the breeding
grounds of Sweden, Norway and Germany
with the wintering areas in France and Spain,
(2) Cranes breeding in Finland, the Baltic
States and Poland use the Baltic-Hungarian

Flyway to spend winter in Serbia and North-
east Africa as far south as Sudan and Ethio-
pia; at their stopover sites in Hortobagy they
roost in flocks of up to 55,000 birds (Prange
1999, Végvari & Tar 2002),

(3) Cranes of the East-Baltic Region possi-
bly migrate over the Black Sea and Turkey
and spend the winter in Israel with some of
them flying to Ethiopia covering ca. 4000
km,

(4) populations of the European part of Rus-
sia migrate across the Black Sea and winter
in Turkey, Israel and Ethiopia.

The Hortobagy National Park (HNP) is
known as the largest stop-over site of the
Common Crane in the Baltic-Hungarian Fly-
way in Europe (Prange 1999), as the peak
number of simultaneously roosting cranes
during autumn migration has increased from
3000 to 140,000 from 1980-2015. Further,
this region is probably the second largest stag-
ing of cranes in the world, exceeded only by
Nebraska, which hosts up to 500,000 Sandhill
Cranes during spring migration (Internatio-
nal Crane Foundation 2015). Although regu-
lar wintering has not yet been observed in the
study area, the frequency of wintering in the
southern part of the country has been increas-
ing since 2000 (Végvari unpublished data).
As part of an active wetland management sys-
tem, water depth is kept shallow all year on
seven marshes and in one of the largest fish-
ponds to attract cranes for roosting.

Methods

Study area

We conducted standardized, simultane-
ous weekly survey in all known staging
areas of Common Cranes within the Car-
pathian Basin between 2006-2015 during
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autumn migration, covering the Hortobagy,
Koros-Maros, Kiskunsag, Biikk and Fertd-
Hansag National Parks in Hungary.

Autumn migration data

Weekly simultaneous censuses were per-
formed during autumn migration and win-
tering with the help of a large number of ex-
perienced volunteers between 2006-2015.
Arriving cranes were counted simultane-
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ously once a week at all potential roost sites
(marsh or fishpond) during the autumn mig-
ration period from 10" September to 31%
December. Potential roost sites were iden-
tified weekly 2—3 days before the day of the
count. Based on previous studies, only wet-
lands with minimum area of 3 ha and water
depth 40 cm or less (Végvari & Tar 2002)
could be considered as potential roosting
sites. If a potential roosting site was used by
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A Kéarpat-medencében szinkronszamlalasok alapjan egyuttesen atvonulé darvak évenkénti
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cranes, it was classified as an actual roost-
ing site. To avoid double-counting on each
count day counters simultaneously surveyed
2—16 active sites where cranes were present.
Roosting counts started two hours before
sunset and took three hours, applying roost-
ing count methods suggested by Marsh and
Wilkinson (1991), Prange (1999) and Alon-
so et al. (2004). Counts were performed
from bird observation blinds or from one
to four elevation points at each roost site
to survey all flocks arriving from different
directions. Surveys were conducted using
8-10x binoculars, and 20-60x as well as 32x
spotting scopes.

Results

Regional migratory movements

As shown on Figure 1, total counts have
non-linear increasing trend with major
fluctuations. However, the number of data
points is still too low for robust statistical
analyses.

Hortobagy

Migration trend in the region is shown by
Figure 1, exhibiting a consistent temporal
pattern between years. Trends are typically
asymmetrical, where arrival slopes are sig-
nificantly smaller than departure estimates.
Besides, trend shapes suggest a superposi-
tion of several migratory waves, the peak
dates of which show a non-significant in-
creasing trend (b=595.0, p=0.07). The lar-
gest roost sites are found in artificial fish-
ponds with substantial human disturbance.
Additionally, cranes staging in Hortobagy
roost in dry meadows or marshes with an in-
creasing frequency, implying low predation
pressure in the area.

Koéros-Maros

Population trends in the roost sites of the re-
gion are shown by Figure 2. As compared
to the size of the region, cranes choose more
than 20 roost sites. In parallel to trends ob-
served in Hortobagy, cranes frequently roost
in dry or frozen wetland, especially during
the wintering period. The peak dates of an-
nual migration trends show a significant in-
creasing trend (b=1375.7, p=0.012).

The region has become part of the regu-
lar wintering site of the North-Voivodina re-
gion, as a result of warming winters (Stum-
berger & Schneider-Jacoby 2010).

Kiskunsag

Trends observed in the region are shown by
Figure 3. Part of the crane flocks migrat-
ing from Hortobagy stage in Kiskunsag, ex-
hibiting sharper migratory peaks than those
of Koros-Maros. The peak dates of annu-
al migration trends show a non-significant
increasing trend (b=1874.3, p=0.164). The
largest roost sites of the region are located in
Lake Fehér of Szeged with numerous flocks
showing up in alkaline ponds.

Biikk

Although cranes migrating in Borsodi
MezG6ség region roost in wetlands within the
administration district of the Biikk National
Park Directorate, these flocks are probably
satellite populations of the Hortobagy stop-
over site, as shown by intensive fluctua-
tions (due to irregular movements, map not
shown).

Ferto-Hansag

Although the region is characterised by
low numbers of migratory flocks, the isola-
tion of the site and the close vicinity of the
Czech breeding population indicates that
cranes observed here join flocks migrating
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from the Czech Republic which follow the
Atlantic Flyway crossing Germany (due to
irregular movements, map not shown).

Climatic effects

Autumn migration and climate

We detected a significant, positive rela-
tion between peak date and monthly NAO
(r*=0.407, p=0.019) (Figure 4). The relation
of the time difference between the timing
of peak and median with the monthly mean
of local minimum temperatures were also
positive (r*=0.369, p=0.028).

Discussion

I detected a strong population increase of the
Common Cranes staging in Hortobagy dur-
ing the study period. This development —
which shows highly similar patterns with the
development of total migrating population —
parallels the increase observed along the At-
lantic Flyway, which corresponds to the in-
crease of breeding populations throughout
Europe (Prange 1999). Recently, a hypothe-
sis has been put forward arguing that popu-
lation growth in the Common Crane might
be partially driven by a warming climate in
Northern Europe resulting in the northward
shifting of the permafrost zone. However,
this prediction has not been tested.

Findings of the current work confirm the
explosion of the European population, as the
peak number of cranes exceeded a magnitude
of 100 thousand birds, thus classifying Hun-
gary and Hortobagy the largest stopover site
of cranes (Végvari et al. 2010). Our results in-
dicate loop migration of crane passing Hun-
gary: crane flocks tracking the Baltic-Hun-
garian Flyway in autumn migrate across
Algeria and Morocco following the Atlantic

Flyway during spring migration. As alternat-
ing movements between flyways might be a
regular element of migration strategy in the
European crane populations, it cannot be ex-
cluded that years with unexpectedly high au-
tumn peaks indicate the influx of populations
breeding in Northwest Russia.

Additionally, migration data indicate that
cranes observed in Fert6-Hansag region con-
stitute part of the Czech population tracking
the Atlantic Flyway. Further, migration re-
cords imply that part of the flocks migrating
in South-Hungary fly across Italy and win-
ter in France.

This work revealed that an increasing num-
ber of cranes spending winter at Hortobagy
might indicate a general shift of the winter-
ing grounds northwards, as has already been
detected along the Atlantic Flyway (Prange
1999). Similarly, our findings indicate that
cranes migrate earlier after warmer winters,
suggesting the northward shift of the north-
ern border of the wintering area.

I showed that the peak date is shifting la-
ter for autumn migration as a response to in-
creasing NAO values typical for wetter and
warmer climates. Similarly, we detected a de-
layed arrival of flocks arriving after the date
of the median value, implying a delayed fall
migration due to warmer conditions in the
northern part of Europe. Summarizing, Com-
mon Cranes might benefit from global warm-
ing like many other short-distance migrants
do, by increased survival rates during winter
and earlier arrivals on the breeding grounds.

Although in Europe the Common Crane is
not endangered and possibly benefits from
global warming, its roosting sites in staging
areas may be significantly reduced in the near
future by human-induced and climate-relat-
ed wetland losses, especially in southern Eu-
rope. However, there are indications that the
West-Siberian population wintering in India
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may be declining probably as a result of wet-
land loss and structural changes in agricul-
tural technology on the wintering grounds
(Meine & Archibald 1996, Végvari & Hans-
bauer 2009).

Although the Common Crane is not threa-
tened in Europe, it is considered an umbrel-
la species and thus improving conditions for
crane migration needs to be considered when
developing management plans. On the one
hand, it is recommended to be prepared for the
increase of the wintering population owing to
warming winters, which affects the practice
of the management of native wetlands and

References

Alonso, J. C., Bautista, L. M. & Alonso J. A. 2004.
Family-based territoriality vs. flocking in winter-
ing Common Cranes Grus grus. — Journal of Avi-
an Biology 35(5): 434-444. DOI: 10.1111/5.0908-
8857.2004.03290.x

Bradley, L. N., Leopold, A. C., Ross, J. & Huffaker,
W. 1999. Phenological changes reflect climate
change in Wisconsin. — Proceedings of the National
Academy of Sciences USA 96: 9701-9704. DOL:
10.1073/pnas.96.17.9701

Crick, H. Q. P. 2004. The impact of climate change on
birds. — Ibis 146(Suppl.1): 48-56. DOI: 10.1111/
j.1474-919X.2004.00327.x

International Crane Foundation 2010. http://www.sav-
ingcranes.org/ (last visited: 11-05-2010).

Lehikoinen, E., Sparks, T. H. & Zalakevicius, M. 2004.
Arrival and departure dates. — Advances in Ecolo-
gical Research 35: 1-31. DOI: 10.1016/S0065-
2504 (04)35001-4

Macmynowski, D. P, Root, T. L., Ballard, G. & Greupel,
G. R. 2007. Changes in spring arrival of Nearctic-
Neotropical migrants attributed to multiscalar cli-
mate. — Global Change Biology 13: 2239-2251.
DOI: 10.1111/5.1365-2486.2007.01448.x

Marsh, C. P. & Wilkinson, P. M. 1991. The significance
of the central coast of South Carolina as critical
shorebird habitat. — Chat 54: 69-92.

Meine, C. D. & Archibald, G. W. 1996. The cranes: sta-
tus survey and conservation action plan. — IUCN,
Gland, Switzerland, pp. 1-207.

Parmesan, C. & Yohe, G. 2003. A globally coherent fin-
gerprint of climate change impacts across natural
systems. — Nature 421: 37-42. DOI: 10.1038/na-
ture01286

fishponds. In parallel, the harmonisation of
agri-environmental schemes and management
plans is required on the other hand.

Acknowledgements

Special thanks go to the ranger services of
HNPI, KMNPI, KNPI, BNPI, FHNPI Na-
tional Park Directorates, as well as to the
members of the following NGO-s: Hortobagy
Society for Conservation, Birdlife Hungary,
members of Z6ld Kor, Bakes6 and many citi-
zen ornithologists for data collection.

Pefiuelas, J. & Filella, I. 2001. Responses to a warming
world. — Science 26: 793-795.

Prange, H. 1999. Migration of Common Crane Grus
grus in Europe. — Vogelwelt 120: 301-305.

Sparks, T. H., Bairlein, F., Bojarinova, J. G., Hiip-
pop, O., Lehikoinen, E. A., Rainio, K., Sokolov,
L. V. & Walker, D. 2005. Examining the total ar-
rival distribution of migratory birds. — Global
Change Biology 11: 22-30. DOI: 10.1111/;.1365-
2486.2004.00887.x

Strode, P. K. 2003. Implications of climate change
for North American wood warblers (Parulidae).
— Global Change Biology 9: 1137-1144. DOL:
10.1046/j.1365-2486.2003.00664.x

Stumberger, B. & Schneider-Jacoby, M. 2010. Impor-
tance of the Adriatic Flyway for Common Crane
(Grus grus). — Proceedings of the 7" European
Crane Conference, pp. 14-17.

Végvari, Z. & Tar, J. 2002. Roost site selection of the
Common Crane Grus grus in the Hortobagy Na-
tional Park, Hungary between 1995-2000. — Ornis
Fennica 79: 101-110.

Végvari, Z. & Hansbauer, M. M. 2009. Cranes in north-
ern India. — unpublished report on a pre-study
trip in January 2009. Report for Kranichschutz
Deutschland and International Crane Foundation,
pp. 1-11.

Végvari, Z., Bokony, V., Barta, Z. & Kovacs, G. 2010.
Life history predicts advancement of avian spring
migration in response to climate change. — Global
Change Biology 16: 1-11. DOI: 10.1111/;.1365-
2486.2009.01876.x



