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Lookout Mt. Problem Set (Part 1)    BIO 462 Dendrology 
 

In summer 2016, 20 plots were surveyed for woody vegetation across three Study Sites (A, B, C) on 
Lookout Mountain.  Diameter at breast height (DBH) was determined for conifers (Ponderosa Pine, 
Eastern Juniper) and deciduous trees/shrubs (Bur Oak, Green Ash, etc.) ≥1 m tall in each plot.   
 
In a prior exercise, you were provided location information for Study Sites A-C on Lookout Mountain 
and created polygons to show locations for a subset of the plots.  Today, you will analyze and interpret 
data collected in these plots and compare it to published results from other Ponderosa Pine forests.  
 
This assignment is due on Tuesday, December 5th and (for Part 1 and 2 combined) is worth 50 points.  
Please submit hard copies (and one email, see explanation below) of the following:  

•  This printed handout with hand-written answers 
•  Completed Table 1 (for Part 1) 
•  Figure 1 & 2 showing SCD graphs sketched on provided templates (for Part 2) 
•  Email Excel file Lookout Mt Data Set.xls—with calculations—to ramsey.teaching@gmail.com 

 
Formulas you may need—refer to the Excel exercise given earlier in class for more information! 
=sum(a1:a15)           [a1:a15 is the range to add; useful when there are a lot of values to add] 
=a1+b1+d1          [useful when there are a few values to add or the values are not contiguous] 
=a1-b1-c1        [subtraction] 
=a1/b1           [division] 
=a*b           [multiplication] 
=a*(b/c)           [values in parentheses should be formulated first] 
=average(a1:a15)  [computes the mean] 
=count(a1:a15)   [counts the number of cells in the range specified] 
=countif(a1:a15, “C”)       [a1:a15 is the range and “C" is the value that will be counted] 
=countif($a$1:$a$15, “C”)      [$ keeps cell from shifting if formula is copy/pasted] 
 
Let's get started! 
 
1.  Launch Google Earth and load up materials from the most recent exercise (i.e.,  polygons that 
present Lookout Mt. Study Sites A-C and the 25 x 25 m plots contained therein).  You'll be using these 
polygons for analysis and interpretation of forest data later in this exercise. 
 
2.  Familiarize yourself with the data matrix in Lookout Data Set.xls.  Inspect what different columns 
represent and locate the cells adjacent to the data columns that you'll be using for calculations.  Please 
note that the data from all plots in a given site are combined in a single list (i.e., 6 plots in Site A, 
6 plots in Site B, and 8 plots in Site C).  Moreover, each Study Site is assigned to a different sheet of 
the Excel file, so you will do calculations separately for Sites A, B, and C. 
 
3.  Diameter at breast height (DBH).  Fill in your answers on Table 1! 
 

a.  What are the smallest and largest coniferous and deciduous trees – considered separately and 
combined – in each Study Site? (Hint, sort by Type and DBH in the sheets corresponding to 
Study Sites A, B, and C; make sure you select the proper cell ranges for your sorting, given 
placement of cells dedicated to calculations of density, basal area, etc. in the data file!) 

 
b .  What is the mean tree DBH for coniferous and deciduous trees, separately and combined, in 

each Study Site?  Use the AVERAGE function in the cells dedicated to "Average DBH" in each 
sheet (i.e., use =AVERAGE(cell range), where cell range corresponds to the data, coniferous 
vs. deciduous, for which you want to determine a mean value.) 
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5.  Density of trees.  Please fill in answers on the attached Table 1. 
 

a.  Density is the number of trees per unit area and a common measure of abundance.  What is the 
total tree density for coniferous and deciduous trees, separately and combined, across all plots 
in each Study Area?  Use the COUNTIF formula in cells dedicated to “Density” in the file.  
(Alternatively, you may sort by Type to separate coniferous vs. deciduous trees and then use 
COUNT.)  Next, determine the mean density per plot (25 x 25 m survey area) by dividing total 
tree density in each Study Site by the number of plots (i.e., 6 for Sites A and B, 8 for Site C). 

 
b.  Researchers use differently sized plots for their research (e.g., the Lookout plots are 25 x 25 m 

but plots used for different kinds of trees, or for herbs and shrubs, may be somewhat smaller or 
larger).  Thus, in order to compare data collected during different research efforts, you'll need to 
convert density measures to a common unit of land area.  Historically, acres were the most often 
land area unit employed by forest ecologists.  Today, hectares (ha)—a metric measurement—are 
more commonly used.  Use the values below to convert your density calculations into both acres 
and hectares.  Please note that you'll be working with both linear and area measurements, and 
adjust your calculations accordingly!  For example, one meter linear distance = 3.2808399 feet 
but one square meter corresponds to the quantity 3.2808399, squared (=10.7639104 square ft.) 

 
1 hectare = 2.47105381 acres   1 acre = 43,560 sq ft  
1 hectare = 10,000 sq meters   1 acre = 4,046.85642 sq m  
1 meter = 3.2808399 feet 

 
Each Lookout Mt. tree plot is 25 x 25 m.  How many square meters is each plot?  Please show 
your work! 
 
 

________ m2 
 
 
 
How many Lookout Mt. tree plots will fit into 1 hectare?  (You will multiply your plot density 
values by this number to determine density per hectare.)  Please show your work! 
 
 

_________ plots ha-1 
 
 
 
How many Lookout Mt. tree plots will fit into 1 acre?  (You will multiply your plot density 
values by this number to determine density per acre.)  Please show your work!   
 
 

_________ plots acre-1 
 
 
 
How many square feet is each Lookout Mt. tree plot? 
 
 

 ________ ft2 per plot 
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c.  In the cells dedicated to “Density” in the Excel file, create a formula to convert density per plot 
to density per hectare; this will be done separately, and combined, for conifers and deciduous 
trees in each Study Area.  Enter these values into Table 1.   

 
d.  In cells dedicated to “Density” in the Excel file, create a formula to convert density per plot to 

density per acre; this will be done separately, and combined, for conifers and deciduous trees in 
each Study Area.  Enter these values into Table 1.   

 
 

6.  Basal area.  Please fill in answers on the attached Table 1. 
 

a.  Basal area is the cross-sectional area of a tree trunk.  The formula for the area of a circle = pi r2.  
Explain in words below how you can determine basal area from a DBH measurement. 

 
 
 
 
 
b.  Add a new column to the Excel filled called “Basal Area.”  Then create a formula (see pointers 

below) for basal area in this column.  Copy/paste that formula down the Basal Area column. 
 

•  use 3.14159 as the value of pi 
•  use “*” to multiply 
•  DBH needs to be converted to radius and then that value squared 
•  use “^2” to square a value; this can be placed on the outside of a parenthesis 
•  report basal area in meters squared.  There are 10,000 cm2 in 1 m2. 

 
c.  What is the total basal area for coniferous and deciduous trees (separately and combined) across 

all plots in each Study Area?  Use the SUM formula in the cells dedicated to "Basal Area" in the 
Excel file.  Next, determine the mean basal area per plot by dividing total basal area for each 
Study Site by the number of plots (6 for Sites A and B, 8 for Site C). 

 
d.  Convert per plot basal areas to per ha and per acre values, and record these in Table 1. 
 

7.  How does DBH relate to basal area?  To answer this question, graph DBH vs. basal area on the 
graph template below for hypothetical trees of diameters 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100 cm.   
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Based on the above result, which do you think will contribute the most basal area to a plot—
many small trees, or a few large trees?  Explain your response. 
 
 
 
 
 
 
 
 
 
 
 
 
8.  Review the results you've summarized in Table 1 and answer the questions below. 
 

a.  On the basis of tree density, do you think that deciduous species are most abundant in Study Site 
A, B, or C?  Explain your response. 

 
 
 
 
 
 
 
b.  On the basis of tree basal area, do you think that deciduous species are most abundant in Site A, 

B, or C?  Explain your response. 
 
 
 
 
 
 
 
c.  Review the prior exercise in which you evaluated the three Study Sites (and plots therein) using 

Google Earth.  What physiographic and climatic features (e.g., slope, aspect, local disturbance 
and light availability, etc.) do you think explain differences in abundance of deciduous trees? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 


