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            Abstract
Advancing phenology in response to global warming has been reported across biomes1,2, raising concerns about the temporal uncoupling of trophic interactions3,4. Concurrently, widely reported flower visitor declines have been linked to resource limitations5. Phenological responses in the Arctic have been shown to outpace responses from lower latitudes and recent studies suggest that differences between such responses for plants and their flower visitors could be particularly pronounced in the Arctic1,6. The evidence for phenological uncoupling is scant because relevant data sets are lacking7 or not available at a relevant spatial scale8. Here, we present evidence of a climate-associated shortening of the flowering season and a concomitant decline in flower visitor abundance based on a long-term, spatially replicated (1996–2009) data set from high-Arctic Greenland. A unique feature of the data set is the spatial and temporal overlap of independent observations of plant and insect phenology. The shortening of the flowering season arose through spatial variation in phenological responses to warming. The shorter flowering seasons may have played a role in the observed decline in flower visitor abundance. Our results demonstrate that the dramatic climatic changes currently taking place in the Arctic are strongly affecting individual species and ecological communities, with implications for trophic interactions.
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                    Figure 1: Conceptual model of how differential changes in timing of a phenological event among local populations may affect the duration of the event at the landscape scale.[image: ]


Figure 2: Temporal trends of temperature, duration of the community-wide flowering season and their relationship.[image: ]


Figure 3: Relationship between plot-specific timing of flowering and community-wide timing of flowering across years.[image: ]


Figure 4: Interannual variation in flower visitor abundance, plant-flower visitor temporal overlap and relationships between overlap and flower visitor abundance in the following year.[image: ]
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