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Linking forest ecosystems and the climate: 
Scaling from local controls on structure and function to global 

ecoclimate teleconnections

Forest structure and dynamics are changing rapidly around the world as a consequence of climate-
change-related pests, droughts and wildfires, and changing anthropogenic forest usage. It is critical to 
understand these changes at the process level (e.g. demographic performance of trees) to accurately 
predict subsequent forest responses, including impacts on carbon and water cycles, surface-atmosphere 
energy balance, and ecological trajectories. These impacts must also be linked with atmospheric 
circulation to understand local-through-global scale consequences for coupled vegetation-atmosphere 
dynamics and to predict future states of earth systems. I present on two interrelated research approaches 
to address these challenges:
First, I develop a remote sensing approach that uses three-dimensional canopy information to investigate 
forest dynamics over the full spectrum of forest demographic groups, including those that fall primarily in 
the shade of larger trees. I show that forest structure (e.g., size distributions) and dynamics can be 
retrieved from LiDAR remote sensing by accounting for tree architecture over light environments.
Second, I ask whether ‘Ecoclimate Teleconnections’ can link tree die-off in North America̶via impacts on 
local climates and subsequently atmospheric circulation̶with vegetation change in the Amazon and 
other regions around the world. 
This work highlights the need to link detailed observations of ecological dynamics from a high-
throughput remote sensing approach to earth systems models to understand the causes and 
consequences of forest disturbance in the Anthropocene.


