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Calculating Tree-Scale Water Budget

Using a basic water budget equation, we will determine the amount of water that leaves the immediate area around the CZ Tree for the near by Providence Creek.

[Eq.1]    Stream discharge= Precipitation – Evapotranspiration – Δ (Delta, or change in) soil water 

The area of interest is a 3m by 3m area with a soil depth of 1m.  This space per tree represents the tree density in the Providence Basin.
Vegetation, evaporation, soil, and groundwater all have the potential to reduce the fraction of precipitation that ultimately reaches the stream. In order to quantify the contribution of precipitation at a tree scale to river discharge we must calculate the amount of water that enters the system and the amount of water that is removed prior to reaching the stream. To do this, there are a number of assumptions that are required.

1. Identify two assumptions we are making in this activity.
2.  Of the data files provided, which data files will be needed to calculate the water budget?  Be sure to first list the parameters you need and then read the meta data and notes associated with each spreadsheet to answer this question.
Water balance estimate
Step 1. Calculate change in soil water content. Using the average of all depths for 10/1/2009 and 9/30/2010, subtract 10/1/09 values from 9/30/10 values. You have a volumetric water content, multiply by the average soil depth (1 m) to obtain a value in depth units.  Then, to determine the volume of water added to storage, multiply the change in soil water content by surface area per tree.
Step 2. Calculate Evapotranspiration. (Hint: use flux tower data (H2O_Flux), because it encompasses both evaporation and transpiration where sap flow data only accounts for transpiration). Be careful about your units!
Step 3. Calculate Precipitation. For a mountain area with a Mediterranean climate and seasonal snowpack, you will have to consider a combination of snow water equivalent and rain if the rain gauge is not shielded and is in a low wind speed environment.  
Step 4. Determine water discharged from study area.  Comment on the most important terms in your equation.


Q = Precipitation – ET – Δsoilwater
Evaluate: Using the supplied discharge data, is this a reasonable quantity? Why or why not?
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