Why Is phenology important?
The scientific perspective

Abe Miller-Rushing
National Park Service, Acadia National Park



Outline
Introduction
History
Ecology
Climate, carbon, and water

People



Phenology Is linked to climate
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Phenology Is a part of daily life




Phenology...is perhaps the simplest process in
which to track changes in the ecology of species in
response to climate change. IPCC 2007
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Low priority in ecology
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Phenology Is changing

 Different species
changing at different
rates

« Changes our
understanding and
approach to ecology

« Changes our day-to-
day lives
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Relationships will change

Pest outbreaks
Mismatches
Species ranges

Demography
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Resource gaps for pollinators

Day of year

Miller-Rushing and Inouye. 2009. American Journal of Botany
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Resource gaps for pollinators
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Phenology indicates vulnerability
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Change in abundance

Flowering time tracking

Willis et al. 2008. Proceedings of the National Academy of Sciences
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Non-random loss of biodiversity

B major decline : a, ,
moderate decline G 2 I 1) Liliales
no change = nBuE! 1 /I/ e.g. Lit
y ty,
1 L]

e.q., Lifium, Tritlium
M increase

7
//////_2 Orchidaceae

e.q., Calopogon, Platanthera

3)Ranunculaceae p.p

e.g., Anemone, Ranunculus

15) Lentib S . -2 (4)Saxifragales
e.g., Utricularia 2 L.’é ¢.q., Ribes, Saxifraga
14) Lamiaceae p p. %3
e.q., Mentha, Nepeta |

57*= (5) Onagraceae p.p
e.q, Oenothera
13 Orobanchaceae, Z==+" ¢ (13 o = S

6
Phrymaceae

e.9, Castifleja, Pediculars

o= (6 Celastrales
\g Malpighiales,
’Rubnaceaepp //

NS Oxalidales,
.9, Gallum, Houstonia 2 ‘11,4

e.g., Celastrus,
~

— Hypericum, Oxalis,
/\\ Viola
n Encalesp{) \
e.q, Raimia, iv ToNa, 7 \
Rhododendron 14 J .

J B ;
G2 W O fesacesepp
10)Cornaceae “igy///f \ \\N G
e.g, Cornus hnn normmin n

8 /Cistaceae
9 Caryophyllaceaepp eg. Lechea

eq. Silene

Willis et al. 2008. Proceedings of the National Academy of Sciences



Number of birds

Informing existing monitoring

Day observations made

N

Day of year



Number of birds

Informing existing monitoring

Day observations made

Day of year



Number of birds

Informing existing monitoring

Day observations made

Day of year



We must improve our understanding to
forecast and manage the changes taking place
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Longer growing season




Carbon sequestration
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Hunting and fishing




Health




Cultural events




Economic behaviors




Bottom line

* Phenology is a critical aspect of human
and natural systems.

* Changes in phenology have huge
implications for people and ecosystems.

* Much more work Is needed.






