ALB Species Composition Report

Introduction

At the Ohio Department of Agriculture’s request, the Ohio Department of Natural Resources Division of Forestry conducted a species composition and size class survey of the forest tracts within a 25 square mile defined area of Tate Township.  Given the timeframe and parameters, this report represents an industry accepted approach to the gathering and interpretation of that data.  The Division of Forestry is confident in the methodology used and results generated.  

Data Collection

Sampling plots were taken in areas identified by the Ohio Department of Agriculture as “forest” within a 25 square mile section of Tate Township.  Species and diameter were recorded for all trees greater than 2 inches dbh growing within tenth-acre sampling plots.  GPS locations were taken at each plot center.  Seven hundred thirty (730) individual plots were taken and transcribed to a spreadsheet.

Data Analysis

To create the most valuable dataset, spatial data was used for post stratification.  Plots were placed in their spatially identified strata and analyzed with like plots.  The data was then expanded based on the amount of acres per stratum.  This approach not only removes bias on plot locations by field staff, but also if additional areas are added to the quarantine nearby, this system could be applied and a reasonable estimate of stems could be assessed without taking more field data.  Finally, individual areas within the 25 square mile study area could be individually assessed and estimated without additional field work.

Strata were identified based on tree height using LiDAR imagery.  Tree height is the greatest available indicator of diameter and relative forest maturity.  Height classifications were chosen based on what was believed to be genuine differences in forest maturity.  Error sources include GPS data, LiDAR quality, and human bias and error in assigning strata.

Although specific species information was taken in the field, the reports are based on four broad species groups – maples (Acer), other hosts (Aesculus, Betula, Celtis, Fraxinus, Platanus, Ulmus), oaks (Quercus), and other non-hosts.  The results attempt to describe what is believed to be statistically sound.  The individual species are too numerous and various to have reliable statistical error values.

Three products were produced for each strata – stems by species group, basal area/acre by species group and diameter, and total stems by diameter class and species group.  The first dataset is for the entire 25 square mile area and includes the total number of stems by diameter class and species group and average basal area per acre for each species group.






Vertical Stand Development

OSIP I lidar data (7 foot average post spacing, 30'x30' cell size) was used to develop DEM (classification = 2) and a DSM of high vegetation (classification = 5).  These two rasters were then subtracted resulting in a raster (tate_height) where each cell contained a height value.  The raster was then clipped to the digitized Bethel woodlot boundary layer (Bethel_Woodlots_25sqmi3).  This raster was then reclassified (tate_reclass) in the following method:


	Height min
	Height max
	Reclass value

	minimum
	10
	1

	10.0
	30
	2

	30.1
	65
	3

	65.1
	90
	4

	90.1
	130
	5



Distribution of Classification below:
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Total area for each height class was calculated.  Refer to table:

	Height class
	Height range
	acres

	1
	0-10
	25.52

	2
	10-30
	292.73

	3
	30-65
	1979.51

	4
	65-90
	2503.09

	5
	90-130
	943.29

	
	
	5,744 acres


	 

Results & Discussion

The Ohio Department of Agriculture had identified 6,069 acres of forest within the 25 square mile area.  Based on the LiDAR data several areas were identified as non-forest within these polygons and were removed from data analysis leaving a forest area of 5,744 acres.  It is worth noting that there are portions of small acreages outside the “forest polygons” that will likely require treatment such as fencerows.  These areas were not analyzed.

All datasets clearly show a high amount of host species both in number of stems and proportion of total forest cover in all forest age classes.  The areas of the most mature forest present have a slightly lower percentage of host species.  The figures below indicate relative average basal area in square feet per acre and the total number of stems by species group for the entire 25 square mile study area.
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Height class 1 (0-10 feet tall average tree height) contains only 25.5 acres within the study area.   78% of stems within this group are potential hosts representing 66% of the basal area (expressed in square feet per acre).
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Height class 2 (10-30 feet tall average tree height) contains only 292.7 acres within the study area.   73% of stems within this group are potential hosts also representing 73% of the basal area (expressed as square feet per acre).
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Height class 3 (30-65 feet tall average tree height) contains 1979.5 acres within the study area.   72% of stems within this group are potential hosts also representing 64% of the basal area.
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Height class 4 (66-90 feet tall average tree height) contains 2503.1 acres within the study area.   70% of stems within this group are potential hosts also representing 70% of the basal area.
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Height class 5 (90-130 feet tall average tree height) contains 943.3 acres within the study area.   50% of stems within this group are potential hosts also representing 51% of the basal area.
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Error Values for Data

For each stratum standard deviation and standard error were determined for total stem count per plot as an indicator of overall data quality.  Eighteen plots were not assigned to a stratum due to inaccurate GPS coordinates and are not included in any of the strata.  Height classes 3, 4, and 5 (representing over 90% of the total forested area) were combined to give error estimates for the strata as a group, and all strata were combined to give total area error estimates.  Error estimates are higher for height classes 1 and 2 due to low sampling numbers, but these sampling numbers were established based on the percentage of the total area covered by these strata following the field sampling protocol.  For this reason, all strata together were analyzed for error, as well as strata 3, 4, and 5 alone to give a more accurate representation of the overall error.

	height class
	N
	% of plots
	Average
	SD
	SE of Mean
	SE %
	Acres
	% of total area

	1
	7
	0.96%
	69
	42.824
	16.18599
	23.56%
	25.5
	0.44%

	2
	37
	5.07%
	57
	43.784
	7.198077
	12.66%
	292.7
	5.10%

	3
	224
	30.68%
	42
	24.833
	1.659242
	3.94%
	1979.5
	34.46%

	4
	300
	41.10%
	28.757
	16.274
	0.939582
	3.27%
	2503.1
	43.58%

	5
	144
	19.73%
	23.1389
	11.472
	0.956037
	4.13%
	943.3
	16.42%

	unassigned height class
	18
	2.47%
	 
	 
	 
	 
	 
	 

	3, 4, 5
	669
	91.64%
	33
	 
	1.31579
	4.03%
	5425.9
	94.46%

	all (not including unassigned)
	712
	97.53%
	36
	 
	3.71896
	10.32%
	5744.2
	100.00%

	
	
	
	
	
	
	
	
	

	unassigned = plot located outside of lidar data extent resulting in no reference to assign height.








Appendix

Maps



































[image: ]
[image: ]



2

image5.emf
Basal Area per Acre - Height Class 1
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Basal Area - Height Class 1
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Stems by Species Group - Height Class 1
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Stems by Diameter Class - Height Class 1
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Basal Area by Species Group - Height Class 2
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Basal Area by Species Group - Height Class 2
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Total Stems - Height Class 2
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Total Stems - Height Class 2
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Basal Area (sq.ft./acre) by Species Group and Diameter Class
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Stems by Species Group - Height Class 3
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Basal Area by Species Group - Height Class 3

Maples

44%

Other Hosts

20%

Oaks

7%

Other Non-Hosts

29%


image16.emf
Total Stems by Species Group and Diameter Class - Height Class 3
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Basal Area (sqft/acre) - Height Class 4
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Stems - Height Class 4
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Basal Area - Height Class 4
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Total Stems - Height Class 4
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Basal Area (sqft/acre) - Height Class 5
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Stems - Height Class 5
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Basal Area - Height Class 5
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Total Stems - Height Class 5
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The maps below illustrate the
processed and reclassed lidar data that
was used to determine strata by plot,
along with corresponding aerial
imagery.

Map scales and legends apply to the
lidar and aerial imagery maps.
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ALB Survey Project - Survey Points Map
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Average Basal Area/Acre  - Entire Project Area
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Stems by Species Group - Entire Project Area
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Total Number of Stems - Entire Project Area
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