
 
 

Most bird species are “hardwired” to automatically do things like hatch, feed, breed, moult, build nests or migrate 
when changes in day length occur. Annual cycles of changes in day length are predictable, but year-to-year climate 
variability arising from cycles such as the El Niño-Southern Oscillation or the North Atlantic Oscillation is much less 
predictable. Successful species must have some flexibility in their life-cycles in order to adapt to such variability. 
Some species have adjusted to climate changes over the last 40 years better than others. Changes have included 
warming of the atmosphere and oceans; decreasing snow and ice cover; and lengthening of the average growing 
season by 12 days. While some species, many of them short-distance migrants, have adjusted to this warming by 
simply advancing the dates of their activities to better exploit the earlier plant blooms and insect hatchings, other 
factors complicate their ability to adjust.  
 
Latitudinal Gradients: Regions closer to the poles have been experiencing more profound climate changes than 
regions closer to the tropics. Long-distance migratory birds (which cross more latitudinal gradients) must deal not 
only with changes in their northern and southern habitats, but also different rates of change in these habitats. 
Changes in the conditions along the migration route can further complicate their life cycles. In Europe, many short-
distance migrants have taken advantage of the longer breeding season by having two broods of chicks instead of 
just one. On the other hand, long-distance migrants must cross the Sahara to reach their wintering grounds. 
Because dry seasons around the desert are now longer and more intense, the birds must start their fall migrations 
earlier. This prohibits them from having two broods and may place them at a competitive disadvantage.    
 
Altitudinal Gradients: Like the differences between higher and lower 
latitudes, higher altitude locations have experienced more rapid 
climate changes than lowlands. Many higher altitude locations are 
actually experiencing an increase in snow cover volume, which is 
counteracting the trend in earlier melting. American Robins have 
traditionally arrived in the Rocky Mountains when the ground 
becomes bare as snow melts in the spring. Robins are now arriving 
from their overwintering grounds 14 days earlier than they did in the 
1980’s. Unfortunately, this advance is not being matched by earlier 
snow melt and the birds must now wait about 18 days for bare ground 
– and their food – to appear. 
 
Day-length versus Temperature Cues: North American wood warblers rely primarily on eastern spruce 
budworms in the northern U.S. and southern Canada for their prey during the spring. Budworm hatching is 
dependent on temperature and as average temperatures have warmed, the average budworm hatching date has 
moved earlier in the year. The warblers, however, initiate their migration from the tropics based on day length and 
have not advanced their departure dates. The birds are now missing peak budworm abundance in the north.  
 
Spring versus Fall Migration: Compared to spring migration, much less is known about how climate influences 
the timing of autumn, or post-breeding, migration. Preliminary results indicate that years with warmer springs, when 
events such as breeding and egg hatching occur earlier, also generally correspond to years when the onset of fall 
migration occurs earlier.  
 
Species-Specific Response: Even disjunct populations within a species tend to respond to similar climate shifts in 
similar ways. In other words, certain responses to climate change appear to be species-specific traits.  
 
Arrival Times: In many bird species, males arrive at breeding grounds earlier in order to construct nests which 
attract females. Some scientists have proposed that earlier onset of spring conditions may be increasing the gap 
between male and female arrival times in certain species. 
 
 
 

 

 
Climate and Bird Migration 

A Program of 

Will Elder, National Park Service



 
Sources: 
 
Both, C et al. “Climate change and population declines in a long-distance migratory bird.” Nature 441 (2006): 81-83. 
 
Both, C et al. “Climate change and population declines in a long-distance migratory bird.” Nature 441 (2006): 81-83. 
 
Cotton, PA. “Avian migration phenology and global climate change.” PNAS 100 (2003): 12219-12222. 
 
Dawson, A. “Control of the annual cycle in birds: endocrine constraints and plasticity in response to ecological variability.” Philosophical 
Transactions of The Royal Society B 363 (2008): 1621-1633. 
 
Gienapp, P et al. “Responses to climate change in avian migration time – microevolution versus phenotypic plasticity.” Climate Research 35 
(2007): 25-35. 
 
Jonzén, N et al. “Climate change and the optimal arrival of migratory birds.” Proceedings of the Royal Society, B. 274 (2007): 269-274. 
 
Jonzén, N et al. “Bird Migration and Climate Change.” Climate Research 35 (2007): 4-6. 
 
Jonzén, N et al. “Bird migration and climate: the general picture and beyond.” Climate Research 35 (2007): 177-180. 
 
Marra, PP et al. “The Influence of Climate on the Timing and Rate of Spring Bird Migration.” Oecologia 142 (2004): 307-315. 
 
Parmesan, C and Yohe, G. “A globally coherent fingerprint of climate change across natural systems.” Nature 421 (2003): 37-42. 
 
Parmesan, C. “Influences of species, latitudes and methodologies on estimates of phenological response to global warming.” Global Change 
Biology 13 (2007): 1860-1872.  
 
Peron, G et al. “Climate changes and post-nuptial migration strategy by two reedbed passerines.” Climate Research 35 92007): 147-157. 
 
Strode, PK. “Implications of climate change for North American wood warblers (Parulidae)” Global Change Biology 9 (2009): 1137-1144. 
 
Visser, ME and Both, C. “Shifts in phenology due to global climate change: the need for a yardstick.” Proceedings of the Royal Society, B. 272 
(2005): 2561-2569. 
 
Walther, G et al. “Ecological responses to recent climate change.” Nature 416 (2002): 389-395. 
 
Winkler, DW et al. “Predicting the effects of climate change on avian life-history traits.” PNAS 99 (2002): 13595-13599. 
 
 
 


