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Abstract
US national parks — from Alaska to Florida — are already experiencing climate change. Changes 1n
Acadia National Park spring onset over the past 1-3 decades, on phenology — the timing of seasonal biological events (e.g., leat-out, migration, and reproduction) —
average, compared with the historical range of conditions constitute one of the most proximate responses to climate change. Information on phenological
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(150 ) X . . o changes will support managers 1n adjusting the timing of activities, such as treating invasive
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.. species, operating visitor facilities, and scheduling seasonal events. Here, we evaluate the recent
conditions) = . . . . .
+ First Bloom Index: 5% percentile (earlier than 95% of historical timing of spring onset (past 10-30 years) in Acadia National Park and 275 other parks relative to
conditions) their historical range of conditions across the past 112 years (1901-2012). Analyses used estimates
of spring onset based on predicted dates of first leaf and first bloom derived from indicator plant
species and climate data. See Monahan et al. (2016) for complete results and methods.
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120 Of the 276 parks examined, spring 1s advancing in three-quarters, and half are experiencing an
= 115 - W - 116 7 “extreme” early spring exceeding 95% of historical conditions, as measured by first leaf index and/
= = or first bloom index from indicator plant species (Table 1, Figures 3, 4). No parks are experiencing
114 . . . . . . .
os extreme delays 1n spring onset. Acadia National Park is one of the extreme early spring parks, with
. i1p both first leaf and first bloom indices earlier than 95% of historical conditions (Figure 1).
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Figure 1. Acadia National Park moving window time series used
to estimate historical range of variability (HRV) and recent |
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Table 1. Number of parks, out of 276, that exhibited
extreme early, early, average, late, or extreme late dates
for start of spring, according to each of the two spring
indices.

Variability (days)

Figure 5. Recent change in the timing of spring onset, expressed in days
per decade, according to the first leaf (FLI) and first bloom (FBI)
indices. Colors correspond to the same ecological response categories
shown in Figure 4.

The National Park Service 1s beginning its second century of
preserving America’s natural and cultural heritage and providing
for visitor enjoyment. The coming decades are likely to see
continuing changes in climate and phenology. Parks will need to
adapt to both the challenges and opportunities posed by these
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