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Biophysical model adequacy? 
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- Soils can freeze in Dec, 
- Not frozen much of winter 

- Snow covered ~ Dec-May

- Liquid water availability 
controls microbial activity

Mean Water years 2012-2024



- Soils can freeze in Dec, 
- Not frozen much of winter 

- Snow covered ~ Dec-May

- Liquid water availability 
controls microbial activity

- “Winter” microbes behave 
poorly

- Low winter N min, but not zero

Mean 2012-2024



- Soils [never] freeze

- Above average Dec snow &  
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⍟
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- Soils freeze early

- Below average Dec & 
Average snow year

- Dry fall, soil water freezes & 
remains ice

- “Winter” microbes collapse

- Zero winter N-min

Water Year 2020
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How do we define functional 
characteristics of microbial communities?
• Growth rates
• Growth efficiencies
• Stoichiometry
• Substrate preferences
• Turnover, mortality, predation?
• Stress tolerance
• Environmental ‘triggers’

Importance of antecedent conditions
• Summer monsoons
• Fall precipitation
• Winter snowpack & melt

Model physics
• Liquid water [films] < 0°C
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MIMICS
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