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Motivation or Background

Hybrid poplar, willow trees and other short rotation woody crops show promise to become a reliable feedstock for biofuel. Additionally, there Is a nationwide effort to preserve
and restore wetlands for a wide range of ecosystem services. Process-based simulation models such as ALMANAC are useful for estimating plant cover and water use,
Including total evapotranspiration (ET), plant transpiration (EP) , and evaporation from the soil surface or water surface (ES). ET Is the sum of EP plus ES. However, it is not
designed to model wetlands due to a lack of variables that show water volumes. Therefore, this summer we tried to manipulate ALMANAC into simulating a wetland.

A guestion of great interest lately i1s the water required for biofuel production. By growing
black willows Iin a wetland, two of the above issues could be addressed. Wildlife would
benefit and the water would come from a wetland that Is being preserved. A question that
arises Is how does the presence of black willow affect the water levels of such a wetland.
Thus the objective of this project was to estimate the water balance of a wetland with a
range of black willow plant densities. ET, EP, and ES will all be calculated as a function of
black willow plant cover (Leaf area index; LAI). The key to this project was to effectively
simulate a wetland using ALMANAC.

To simulate a wetland in ALMANAC, volume of standing water. Needed to be
determined Tinn soll was selected because it Is a local wetland soil for the Bell
County area and hybrid poplar trees were used In place of willows due to their
similar characteristics. A number of different methods were used in an attempt
to properly simulate a wetland. First, we attempted to add two soll layers on
top of the existing soil, the top layer being sand and the second layer being
clay. The theory behind this method was that clay acted as an impermeable
layer causing water to be retained on the surface and the sand allowed for
water storage. We then edited the code so that the output displayed the water
volume. Then, we scratched this method for a more efficient and less complex
method of using Tinn soil, a soll rice Is grown on Iin Texas, and added furrow
dikes. The following method is the final method we used to simulate a wetland.

Results
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» Evapotranspiration and LAI increase as potential leaf area index (DMLA)

Increases

» LAl and evapotranspiration are directly proportional

»Years 1, 3 and 6 had low LAI outputs due to water stresses that include drought and

floods
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Fig. 3

Black Willow tree and leaves

Skills and Experience What | Learned

The program that | used the most during my time in Temple was ALMANAC. This My experience at USDA ARS showed me how to import soils and weather files
program modeled crop growth, crop yields, leaf area index and other parameters Into ALMANAC to simulate plant growth. My modeling experience taught me
required to grow crops. Web soll survey was used as an internet tool that allows users how to manipulate parameters in order to generate the outcomes that were
to determine soil characteristics, soil and vegetation types. Web soil survey can also be desired. This modeling experience also taught me about the In depth
used to download soll data. During part of my time at USDA, we sampled and harvested parameters that affect plant growth.

spring canola. This I1s when | learned how to take temperatures of crops. We also

processed samples of canola from other locations and woody plants to analyze how

much biomass responds to the environments in which the plants are grown.
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