Appendix A—Inventory Methods (2006)
The 2006 forest inventory of South Carolina was conducted by the Southern Research Station’s FIA unit in cooperation with the South Carolina Forestry Commission. This survey was the first remeasurement of data collection locations (plots) established in 2001 using the annual inventory methodology. The 2001 plots were distributed systematically across the State and estimates for area and volume were derived from measurements made at those locations. Growth, mortality, and removals estimates for the 2001 survey were derived from the remeasurement of trees on plots established by the 1993 periodic inventory. The 2006 survey marks the first time that the complete suite of forest resource estimates for South Carolina—area, volume, growth, mortality, and removals—are based on plots established under a fully implemented annual inventory system.
In the current annual inventory system for the South, the objective is to measure about 20 percent (one-fifth) of the periodic inventory plot total across an entire State each year. This annual subsample is referred to as a panel. The plots that are measured in a single panel are selected to ensure systematic coverage of multi-county sampling units (fig. 22). This systematic coverage includes forest and nonforest land. Estimates of forest characteristics can be derived using measurements from a single panel; however, the relatively small sample yields estimates with low precision. To achieve reliable statistics at the survey unit and State levels, panel data sets were combined using a moving average methodology. Estimates from plots that sampled forest land in all five panels were combined using the moving average procedure to produce the statistics in this bulletin. 
Data Comparisons—A Word of Caution 
Users wishing to make rigorous comparisons of data between surveys should be aware of the differences in plot designs and variable assessments. Assuming there is no bias in plot selection or maintenance of plot integrity, the most valuable and powerful trend information comes from the same plots being revisited from one survey to the next and measured in the same way. This is also the only method that yields reliable components of change estimation (growth, removals, and mortality). Consistency in sample design lends a higher level of confidence in assessing trends, and reduces variation that is present in forest stands. If sample designs change, however, there is less certainty in determining if data trends are real or are due to changes in procedures. Even though both sample designs may be judged statistically valid, the naturally occurring variation in the data from one plot design and location to another hinders rigorous assessments of trend over time. 
Annual Sample Design: 3-Phase Sampling
The Southern Research Station’s FIA uses a three-phase sampling method. Phase 1 (P1) entails the use of National Land Cover Data (NLCD) to classify the land area of each multi-county survey unit into forest and nonforest strata. Phases 2 (P2) and Phase 3 (P3) are based on a hexagonal grid design that systematically distributes data collection locations across the State (fig. 23). In P2, data are collected from a network of ground sample locations where field crews visit physical locations of plots and collect measurements of a variety of traditional mensurational FIA variables. Each P2 plot represents about 6,000 acres. P3 (forest health estimates) comprises a 1/16th sample of the P2 plots. P3 measurements include the full complement of traditional FIA variables measured on P2 plots, plus additional measurements taken to assess one or more of the following forest resource variables: tree crowns, soils, lichens, downed woody debris, and understory vegetation. Each P3 plot represents about 96,000 acres.

Current phase 1—land area stratification—P1 stratified estimation procedures reduce variance associated with estimates of forest land area and produce more precise estimates than simple random sampling. A statistical estimation technique is used to classify digital satellite imagery and initially stratify the land base as forest or nonforest to assign a representative acreage to each sample plot. Pixels within 60 m (2-pixel widths) of a forest/nonforest boundary formed two additional strata: forest edge and nonforest edge. Forest pixels within 60 m of the boundary on the forest side were classified as forest edge and pixels within 60 m of the boundary on the nonforest side were classified as nonforest edge. The estimated population total for a variable is the sum across all strata of the product of each stratum’s area (from the pixel count) and the variable’s mean per unit area (from plot measurements) for the stratum. Satellite imagery source data are from 2001 NLCD (30-m resolution). Recent aerial photography was used to select plots for measurement.
Previous phase 1 methods—For the 2001 inventory of South Carolina the P1 forest area estimate was based on a grid of 25 points that was placed over the quadrant of an aerial photo where a P2 sample plot was located. There were over 93,369 points, with each point representing about 220 acres. A photointerpreter classified each point as forest or nonforest and a percentage for each class was derived for each county. These photo classifications were adjusted based on ground observations at 5,629 sample locations. Forest area was then determined by multiplying the percentage of forested points by the U.S. Census Bureau’s estimate of all land for each respective county (U.S. Department of Commerce 1991). Ground truths were done at each P2 sample location. Where a classification was found to be incorrect, a correction factor was calculated and the forest percentage that was derived from the original P1 point count estimate was adjusted. These correction factors adjust for possible misinterpretation of aerial photos and for real changes which may have occurred since the date of the aerial photography. Plot-level expansion factors were determined by dividing the number of forested plots into the total forest land.
Phase 2—forest Inventory—The plot installed at each ground sample location (P2) was comprised of a cluster of four points spaced 120 feet apart (Bechtold and Patterson 2005). Each point served as the center of a 1/24-acre circular subplot used to sample trees ≥ 5.0 inches in d.b.h. A 1/300-acre microplot, offset from the subplot center, was used to sample trees 1.0 to 4.9 inches d.b.h. and seedlings (trees < 1.0 inch d.b.h.). These fixed-radius plots were established without regard to land use or land cover. At times, the cluster of four points straddles more than one land use or forest condition. Forest and nonforest condition classes were delineated and recorded on each plot. Condition classes were defined by six attributes: land use, forest type, stand origin, stand size, stand density, and major ownership class. The process of delineating a fixed-radius plot into numerous sections based on forest and land use conditions is called mapping. All trees tallied were assigned to their respective condition class. 
The cluster of four fixed plots sampled forest land at 2,483 ground sample locations in South Carolina. Current estimates of timber volume and forest classifications were derived from tree measurements and classifications made at these locations. Volumes for individual tally trees were computed using equations for each of the major species in South Carolina. Estimates of growth, removals, and mortality were determined from the remeasurement of 1,834 permanent sample plots established by the previous annual inventory. These components of change are average annual values for the 5-year period preceding the survey year. For the 2006 survey, the net growth and removals estimates represent the average annual values for the period from 2001 to 2005.
Phase 3—forest health—Data on forest health variables (P3) are collected on about 1/16th of the P2 sample plots. P3 data are coarse descriptions, and are meant to be used as general indicators of overall forest health over large geographic areas. Forest health data collection includes variables pertaining to tree crown condition, down woody material (DWM), foliar ozone injury, lichen diversity, and soil composition. Tree crown health, DWM, and soil composition measurements are collected using the same plot design used during the P2 inventory data collection, while lichen data are collected within a 120-foot-radius circle around the center of each FIA P3 field plot. 
Biomonitoring sites for ozone data collection are located independently of the FIA plot grid. Sites must be 1-acre fields or similar open areas adjacent to or surrounded by forest land, and must contain a minimum number of plants of at least two identified bioindicator species (USDA Forest Service 2004). Plants are evaluated for ozone injury, and voucher specimens are submitted to a regional expert for verification of ozone-induced foliar injury.
Appendix B—Reliability of the Data
A measure of reliability of inventory statistics is provided by sampling errors. Sampling error is associated with the natural and expected deviation of the sample from the true population mean. This deviation is susceptible to a mathematical evaluation of the probability of error. Sampling errors for State totals are based on one standard deviation, meaning that the chances are two out of three that the true population value is within the limits indicated by a confidence interval. 
FIA inventories supported by the full complement of sample plots are designed to achieve reliable statistics at the survey unit and State levels. However, users should note that sampling error increases as the area considered decreases in magnitude. Sampling errors and associated confidence intervals are often unacceptably high for small components of the total resource. 
Sampling errors (in percent) and associated confidence intervals around the sample estimates for timberland area, inventory volumes, and components of change are presented in the following table. 
	
	Sample estimate and
	Sampling

	Item
	confidence interval
	error

	
	
	
	
	percent

	
	
	
	
	

	Timberland (1,000 acres) 
	12,800.6
	±
	52.5
	0.41

	
	
	
	
	

	All live (million cubic feet)
	
	
	
	

	 
Inventory
	21,487.9
	±
	369.6
	1.72

	
Net annual growth
	1,204.5
	±
	34.9
	2.90

	
Annual removals
	814.2
	±
	64.5
	7.92

	
Annual mortality
	198.1
	±
	 16.1
	8.13

	
	
	
	
	

	Growing stock (million cubic feet)
	
	
	
	

	 
Inventory
	19,162.5
	±
	344.9
	1.80

	
Net annual growth
	1,105.8
	±
	32.6
	2.95

	
Annual removals
	764.1
	±
	61.5
	8.05

	
Annual mortality
	161.5
	±
	15.2
	9.39

	
	
	
	
	

	Sawtimber (million board feet)
	
	
	
	

	
Inventory
	66,476.3
	±
	1,648.6
	2.48

	
Net annual growth
	4,052.9
	±
	139.8
	3.45

	
Annual removals
	2,606.6
	±
	266.9
	10.24

	
Annual mortality
	477.0
	±
	58.2
	12.21

	 
	 
	 
	 
	 


Statistical confidence may be computed for any subdivision of the State totals using the following formula. Sampling errors obtained from this method are only approximations of reliability because this process assumes constant variance across all subdivisions of totals.
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where 

SEs = sampling error for subdivision of State total

SEt = sampling error for State total

Xs 
=
sum of values for the variable of interest (area or volume) for subdivision of State

Xt
=
total area or volume for State

For example, the estimate of sampling error for softwood live-tree volume on nonindustrial private timberland is computed as:
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Thus, the sampling error is 2.92 percent, and the resulting confidence interval (two times out of three) for softwood live-tree inventory on nonindustrial private timberland is 7,467.6 ± 218.0 million cubic feet.
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