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Understanding Forest Water Balance
Conceptually, water balances are very simple. However calculating the components of a water balance often requires extensive amounts of data to understand the different storage locations and ways in which water moves from one storage area to the next. In this activity, you are asked to describe the components of a conceptual water balance model, to explain interactions between climate and water cycle fluxes, and to list the data and equations needed for a water balance. 
1. Consider the water balance at the scale of a single tree. What pools (reservoirs) are present? What processes change fluxes into and out of the reservoirs?

2. Label the water cycle around that tree including reservoirs and fluxes.
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3. How would dominant components of the water cycle differ between a montane forest in a Mediterranean climate (cool, wet winters, and hot dry summers) with the water balance for a montane forest in a temperate climate (cold winters and warm summers, precipitation all year).

4. The Southern Sierra Critical Zone Observatory has multiple sites along an elevation transect. At the mid-elevation sites, approximately half of the precipitation falls as snow and the rest as rain. You are designing a study to estimate water yield in this Mediterranean-type climate. What data do you need to collect in order to create a water balance for a tree here?

5. Write a general equation to calculate water yield or discharge from this system.
For a more intensive analysis of similar data, see: 
Bales, R.C., J.W. Hopmans, A.T. O'Geen, M. Meadows, P.C. Hartsough, P. Kirchner, C. T. Hunsaker and D. Beaudette. 2009. Soil moisture response to snowmelt and rainfall in a Sierra Nevada mixed-conifer Forest. Vadose Zone Journal 10:786-799. doi:10.2136/vzj2011.0001.
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