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ABSTRACT:.

Over the past few years, the western United States has seen 
an increase in extreme events from drought, wildfire, and 
tree mortality to heavy flooding and mudslides. These 
increasingly volatile conditions challenge our ability to 
forecast water supply and adapt to changing conditions. In 
this talk, we will explore two climate mysteries. (1) In 2021 
in California, following a few years of drought, water supply models severely underpredicted actual water 
supply for the first time in 100 years, signalling that there is something important that we’re not accounting 
for–something that used to be relatively invariant that is now changing. (2) Dynamic Global Vegetation 
Models (DGVMs) are our best tools for learning about how climate and fire result in changes to vegetation 
communities, carbon cycling, and the resulting water balance. However, they have historically struggled in 
Mediterranean environments, where climate change is resulting in some of the most dramatic impacts. By 
reviewing contemporary understanding of hydrological processes that comes from research at critical zone 
observatories, we see that accurately representing root-zone water storage may be the key to solving both 
of these mysteries. While this idea is not new, our ability to quantify root-zone storage is new. By using 
new measures of root-zone storage, we substantially improve our ability to forecast water supply in years 
following drought and to capture vegetation dynamics in Mediterranean regions.


	Animal populations and communities vary across ecological gradients, which has important implications for the management and conservation of wildlife. We will discuss two important ecological gradients in the western United States: urbanization and fire severity. First, I will discuss several studies in my research lab that evaluate the effects of urbanization across the Phoenix Valley on terrestrial mammals and birds, bats, and scorpions. Second, we will review how fire severity from a large mixed-severity



