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Abstract

Altitudinal migration, the seasonal and repeateing movement of animal individuals between

breeding and non-breeding areas at different elevations, is a common and important but

understudied behavior in birds. Difficulty in characterizing avian altitudinal migration has

prevented a comprehensive understanding of both patterns and drivers of this behavior. To

fill  this  knowledge  gap,  we  investigated  altitudinal  migration  patterns  and  underlying

mechanisms for  a  major  proportion (~70%) of  an entire  resident  bird  community  on a

subtropical  island with  an almost  4000-m elevational  gradient.  We quantified migration

tendency  of  individual  bird  species  based  on  the  seasonal  shift  in  the  elevational

distribution of their occurrence records in the eBird database. We then built phylogeny-

controlled regression models to  examine the associations between the birds’  migration

tendencies  and  their  functional  traits  to  test  major  hypotheses  on  the  mechanisms  of

altitudinal  migration.  The  results  showed  a  common  but  variable  altitudinal  migration

behavior  among  the  118 species  examined,  with  40  and  11  species  conducting  post-

breeding downhill  and uphill  migration,  respectively.  The species that  have a narrower

thermal tolerance range, can tolerate lower temperatures, have a smaller body size, have a

more diverse or invertebrate-rich diet, or use an open nest had a higher downhill migration

tendency. In contrast, no traits examined showed consistent associations with the uphill

migration tendency. This suggests that post-breeding downhill  and uphill  migrations are
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driven by different processes and current hypotheses can only explain the former, but not

the latter. This relatively comprehensive study demonstrated the power of citizen science

data to provide new insights into an old research question from a novel perspective. Using

the same approach,  we are investigating the behavior  in  mountain regions around the

world. With the global analysis, we will  be able to understand the general patterns and

mechanisms  of  avian  altitudinal  migration  and  also  investigate  their  variation  among

mountain regions in different climate zones. In the face of rapid environmental changes in

mountain  ecosystems,  the  approach  used  in  this  study  may  also  provide  essential

information for the conservation of mountainous biodiversity.
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