Section 4: Phenology

Learning outcomes

 understand what phenology is and what
mechanisms are involved

« give examples of how climate change has
affected phenology in species

« explain how changes in phenology affect
species interactions
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Changes in climate that affect phenology
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Southwest Frost-free Season Lengthens
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Observed Changes in Frost-Free Season

1991-2011 to 1901-1960
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Changes in climate that affect phenology
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Changes in climate that affect phenology
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Projected changes in 2100 under A2 scenario

National Climate Assessment Draft Report, 2013
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Climate factors that
influence bark beetles

Safranyik et al., 2010
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Changes in ice formation, breakup

What are the
implications for
plants, animals?
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Defining vegetation
phenology using
satellite remote sensing

T used to identify outliers
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estimated surface temperature

greenness index
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Defining vegetation phenology using satellite
remote sensing: Climatology
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Satellite-derived increases in growing season length

1982-2005
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Meta-analysis of spring phenology
1. almost all are advances
2. consistent changes across taxa
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Spring warming => biological responses

Later
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Warming and laying date
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Lilac and honeysuckle first bloom dates
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Lilac and honeysuckle first bloom dates

Spring warming, earlier runoff, earlier blooming
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Lilac and honeysuckle first bloom dates

Analysis of lilac first bloom dates in Spokane

Figure from V. Jansen, Ul, climateinw.wordpress.com/2012/05/29/the-
lilac-city-and-spring-phenology/
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National Climate Assessment: Biological Responses
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Climate change may lead to seasonal mistiming
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Climate change may lead to seasonal mistiming
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Differential changes among trophic levels

Secondary consumers not advancing as quickly
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Post and Forchhammer (2008) Climate change reduces reproductive
success of an Arctic herbivore through trophic mismatch
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