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Presenter
Presentation Notes
The importance of modeling and data visualization is a growing area of interest in the industry.I have learned many skills along the way, some includingCardinality of Organizing ERDs Formatting and Normalizing Data SourcesStandardization of outputs Current post-modelling data management (PMDM) practices, requires significant manual data manipulation. Industry giants have a growing need for modelling tools that limit uncertainty and sensitivity analysis and an infrastructure is required to manage this quantity of data.I have been assisting in developing a tool for data management under the Forest and Agricultural Sector Model (FASOM). This tool will require a standardized data format that will automate, manage, and streamline a modelling output such as FASOM. The figure above, created by Jason Jones, who is cited at the end for his work with the FASOM Database, displays the schema used in creating a post-modelling data management tool. The schematic is as follows: Model Run, Storage, Database, & Dashboard Visualization



Modeling and Design

o Forest and Agricultural Sector Model 
(FASOMGHG) scenarios 
• Land use change
• Carbon pricing

o Inputs/data
- Agriculture 
- Markets  
- Land

This model addresses many different issues. 
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Presenter
Presentation Notes
Beginning in 2010, FASOMGHG can simulate agricultural and forestry activity for up to 100 years into the future at 5-year time increments. The model begins in 2000, however early periods are constrained to historical observations.Land, water, labor, and national input (fertilizer, capital, etc.) resources are used in coordination with forest and agricultural land for production (including biofuels feedstock). Key inputs for this process include:Regional resource constraintsForest and agricultural yieldsResponses in land-useThe process for this project consisted of two main parts1. Modeling & Design2. Organizing Dashboard The first step in this process was to develop an entity relationship diagram shown above that organizes all entity's or data inputs into categories and maps their linkage to other categories. In VISIO, I learned how to design a complex organizational diagram that connects the tables in the database together, in order to represent all the fields and entities of the database. My next role was to organize a dashboard in tableau as an example of what the model will look like once linked to data visualization tools. This dashboard then will be able to be updated with any change in the model’s data. 



Land Use Change Scenario
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* Representation above is an exemplification and does not reflect current assumptions in the FASOMGHG model

Presenter
Presentation Notes
This figure represents the land conversion possibilities in FASOMGHG followed by some details of the key conversion possibilities included in the model.Deforestation represents the supply of agricultural land being created and the amount of forest land being removed. When forestland moves into cropland, it comes from a site with high forest site productivity. When forestland moves into pasture, it comes from a site with medium forest site productivity. When crop land is being shifted, the entries in the subregion and land quality subcases contain coefficients that reflect how much of each type of land use is available (cropland is at 63 regions, forest 11). When cropland moves into forestry, it is assumed to have high forest site productivity. When pasture moves into forestry, it is assumed to have medium forest site productivity. 



Agriculture Mapping
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Demand of Agriculture in a Growing Population

* Data above is an exemplification and does not reflect actual output from the FASOMGHG model

Presenter
Presentation Notes
The map above displays agriculture crop land use change predictions for the years 2030-2050. With the U.S. population to be expected to grow from about 326 million to 404 million by 2060, food production is also expected to increase (www.census.gov). This land use change from pasture and forest land to crop land will have an impact on our climate sustainability in the long term. FASOMGHG includes all cropland, pastureland, rangeland, and private timberland throughout the conterminous United States. The model tracks both area used for production and idled (if any) within each land category. Land is allocated across the agricultural and forestry sector in specifically-defined land categories, including:Cropland Cropland pasture Pasture Private grazed forest Public grazed forest Private rangeland Public rangeland Forestland Developed Conservation Reserve Program (CRP) land Land ConversionConversion cost is represented in each region by step functions to reflect increasing costs, as the percent of land base converted increases. Thus, the cost for land conversion in a region is lower for the initial 10 percent of land converted and subsequently higher for the remaining 90%, and so on. This reflects the increasing marginal cost of land conversion, based on factors such as varying topography, moisture, and other aspects. Land conversion costs include those for land clearing, windrowing, burning, and any necessary leveling and removing large chunks of woody debris for seedbed preparation



Corn Production in 2015 versus 2055 
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Potential Increase in the Biofuels Market

* Data above is an exemplification and does not reflect actual output from the FASOMGHG model

Presenter
Presentation Notes
The image on the left shows corn production between 2000 and 2015 and the image on the right shows corn production between 2030 and 2055. Due to an increase in corn production potential I the U.S., we could see a growth in the use of Biofuels specifically ethanol based production. 
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Dashboard 
and Results

* Data above is an exemplification and does not reflect actual output from the FASOMGHG model

Presenter
Presentation Notes
* Data included in the above figure is exemplary and does not reflect actual output from the FASOMGHG model
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Sources

Getty Images:
o https://www.gettyimages.com/detail/photo/harvesting-a-wheat-field-dust-

clouds-royalty-free-image/1002377768?adppopup=true
o https://www.gettyimages.com/detail/photo/green-wheat-field-swaying-in-

the-breeze-under-a-royalty-free-image/182719058?adppopup=true
Paper References:
o Jones, J. P. H., Cai, Y., Baker, J. S., Latta, G. S., Wade, C., & Aramayo Lipa, L. (2018). 

Estimating U.S. GHG mitigation potential with FASOMGHG 2.0. International Society of 
Forest Resource Economist Annual Meeting, Gatlinburg, TN.
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Thank you
Contact: Caroline Patterson | email: internships@rti.org
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