Likelihood Methods in Ecology - 2013
Lab Project: 

Variation in Forest Harvest Regimes in the Eastern United States
The purpose of the lab project is to help you cement your skills with likelihood (and R!).   If you have data of your own you’d like to work with, that’s fine.  But the project I propose will work with the US nationwide forest monitoring network (FIA: Forest Inventory and Analysis) that I used in the case studies presented on Day 1 and Day 3.  

Background

Human harvesting is the single largest source of mortality for canopy trees in forests of the eastern U.S. (constituting over 60% of the total mortality, on a biomass basis).  In a recent paper, coauthors and I have developed simple, likelihood-based statistical models of logging mortality in the northeastern U.S., based on analysis of FIA data  (Canham et al. 2013).   Over the past few years, Lora Murphy and I have compiled the most recently recensused FIA data from the entire eastern US (31 states from Minnesota south to Louisiana and eastward).  This is part of a much broader effort to understand the interacting effects of various human impacts on eastern forests (specifically, logging, pests and pathogens, climate change, and air pollution).  The research links FIA data to the spatially-explicit model of forest dynamics Lora and I have developed over the past 20 years (SORTIE-ND, www.sortie-nd.org).   Harvesting is incorporated in the model in much the same way you would model a natural disturbance, i.e. by characterizing the disturbance “regime” statistically, and then applying it in the model stochastically. 
The Dataset

There’s a link to the User Manual for the FIA dataset on the Course Materials webpage.  The FIA data are also described in very general terms in the Canham and Thomas (2010) paper and Canham et al. (2013).

The core dataset consists of information on ~ 200,000 “forestland” plots  (PLOT_STATUS_CD == 1) within the study region.   The dataset combines information from 3 separate FIA data tables:  the “plot” data, the “condition” data, and the “tree” data.  We have  also extracted data the most recent US census data (2010) to determine human population at both the county and census tract level for each plot.   Not all of the plots have been recensused yet under the new national standard protocols, but for the ones that have, we have linked the results from the most recent census to the records from the previous census.
If there is evidence that a tree was logging during the census interval, its status during the most recent census is coded as a “removal”.  We have summed the basal area (at the time of the previous census) of all of the trees (if any) removed during the census period.  We have also summed the basal area (and biomass if available) of all trees on the plot at the time of both the previous and current census.

There are a number of other variables about each plot that can be used as potential independent variables in the analyses you choose to do.  These include:
· State, or regions in any way you choose to aggregate states

· Forest types (see the FIA manual Appendix D)

· Topographic features (i.e. slope, aspect, elevation)

· Local human population density (at the county or smaller census tract level).

The Questions

Well, I’d like to leave this up to you, but during the introduction to the project we will discuss them.   I have a very keen interest in what you do, since I need to do these analyses for the modeling work currently underway.  

The real point here is to have you conduct an analysis from start to finish – identifying your questions, defining your models, fitting your models, comparing them, and summarizing what you have learned.  
The Project

You will form groups of 2-4 members.
I’ve provided an R script (“Lab Project – Eastern US Harvest Regimes.R”) to get you started:  

The goal of the project is to have you 

1. identify a set of questions and hypotheses you can address with the data

2. translate these hypotheses into a set of alternate statistical models

3. fit the models

4. compare and evaluate the models, and

5. interpret and present the results

I’d like to have you get to the point where you could sketch out the methods and results section of a paper - what would be the key figures, tables, and text you would need to present your results?

Friday afternoon each group will briefly present your results.
Contents of the “plots” datafile…

data.frame':   193316 obs. of  48 variables:

 $ CN                plot control number

 $ PREV_PLT_CN       previous plot control number.

 $ STATECD           state code

 $ COUNTYCD          county code

 $ PLOT              plot number

 $ INVYR             nominal inventory year

 $ MEASYEAR          actual measurement year

 $ MEASMON           measurement month

 $ MEASDAY           measurement day

 $ REMPER            remeasurement period (in years)

 $ PLOT_STATUS_CD    plot status code:  1 = “forestland”

 $ KINDCD            plot kind code

 $ DESIGNCD          FIA sampling design code

 $ LAT               fuzzed and swapped latitude

 $ LON               fuzzed and swapped longitude

 $ ELEV              plot elevation (feet)

 $ P2PANEL           

 $ CYCLE             

 $ SUBCYCLE          

 $ STATE              Factor w/ 31 levels "AL","AR","CT”, etc.

 $ RESERVCD         Reserved status code: 0= not reserved, 1 = reserved.

 $ OWNCD             Ownership code (see FIA manual)

 $ FORTYPCD        Forest type code (see FIA manual)

 $ SITECLCD         Site class code (ditto)

 $ STDAGE            Stand age (DO NOT TRUST THIS VARIABLE!)

 $ SLOPE             slope angle (in percent)

 $ ASPECT           aspect (degrees) 

 $ PHYSCLCD      physiographic class code (see Manual)

 $ DSTRBCD1       disturbance code (not particularly useful)

 $ TRTCD1            stand treatment code (see Manual)

 $ ALSTK             live-tree stocking percentage (see Manual)

 $ TBA_LIVE        current total basal area of live trees (m2/ha)

 $ TBA_DEAD        total basal area of dead trees (m2/ha).

 $ TBA_REMOVED       basal area removed (m2/ha) (based on previous diameter)
 $ PREV_AD_AG_C      adult aboveground carbon at time of previous census (Mg/ha) ..

 $ PREV_TBA_LIVE     live adult basal area at time of previous census (m2/ha) 

 $ PC_BA_REMOVED   percent of previous live basal area removed in harvests

 $ PREV_AD_AG_BIOMASS aboveground biomass at time of previous census (Mg/ha) 

 $ COUNTY_POP2000    county population in 2000

 $ COUNTY_POP00_SQMI county population density in 2000

 $ COUNTY_POP2010   in 2010 
 $ COUNTY_POP10_SQMI  in 2010
 $ COUNTY_SQMI       county area
 $ TRACT_POP2000     population, density, and area of census tract

 $ TRACT_POP00_SQMI  

 $ TRACT_POP2010     
 $ TRACT_POP10_SQMI  
 $ TRACT_SQMI        
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