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Plot Visualization & Interpretation  Name: _______________________ 
 
Plots, quadrats, and transects are widely used in ecological studies of forests.  Here we present 
approaches for visualizing these sampling methods and also interpreting their characteristics, such 
as environmental features (slope, aspect, vegetation density, etc.) and size (sampling area).  We will 
be using the Google Earth and Excel applications for this exercise, which focuses on Lookout Mt.  
(You will be re-visiting study areas and plots covered here in an upcoming exercise, when we study 
forest structure and canopy tree recruitment.)  This exercise is due 9 November 2017. 
 
Key terms and concepts. 
 
Study Areas.  We will be considering three study areas on Lookout Mt., each representing a discrete 
habitat area ~15-30 acres in size.  Hereafter, these locations are identified as Study Area A, B, and C. 
 
Plots.  In each of the aforementioned study areas, we will consider four 25 m x 25 m plots.  These plots 
are sampling locales in which all "trees" (woody plants >1 m in height) were measured for stem diameter 
and identified to species in Summer 2016.  Plot boundaries are positioned along a N-E-S-W grid (e.g., the 
west and east boundaries of a plot run north-south while the north and south boundaries of a plot run east-
west).  GPS coordinates were determined for the southwest corner of all plots in each Study Area. 
 
Polygons.  In a recent Google Earth exercise, you learned about creation and management of placemarks.  
Today, we will also be using polygons.  As their name implies, polygons are geometric figures that have 
multiple straight sides with variable angles of connection; these connection points are called corners or 
vertices.  The line segments of a polygon connect together to form a closed loop, or circuit.  Polygons are 
widely used in GIS/GPS applications to delineate areas of interest, such as plots or study areas.  Similar to 
placemarks, it is possible to save polygons in Google Earth and share them with others. 
 
Getting started. 
 
Location files.  From your instructor, obtain the files that show locations of study areas and plots on 
Lookout Mt.  (The files have been sent by email and also uploaded to the course website.)  
 
Google Earth.  Launch the Google Earth software on your laptop and note the version you have installed.  
(You will need "Google Earth Pro" for an upcoming exercise, and may want to download it today.) 
 
Now follow the instructions outlined below. 
 
1.  Load the location files into Google Earth.  Notice that Study Areas A, B, and C are shown as multi-
sided yellow structures (polygons) while tree plot locations (southwest corners) are shown as small 
circular icons (yellow placemarks) inside the aforementioned Study Areas. 
 
2.  Turn off tilt.  The default setting on Google Earth is for the image to tilt as you get close.  Although 
this can be a fun way to explore an area, at other times—like for today's exercise—it is mostly annoying.  
To turn off the tilt, choose Google Earth --> Preferences, then under 3D View set exaggeration to 0.01 
and under Navigation set to "do not automatically tilt while zooming." 
 
Also make sure your map is oriented so that North is pointed straight up (see compass in top right corner 
of the Google Earth window; you can click and drag to change the orientation).  If the orientation is even 
slightly off, it is a source of error in any polygons or paths that you draw.  (Note that we oriented plots on 
Lookout Mt. based on magnetic rather than true north, as the former can be determined in the field using a 
compass; this is another potential source of error when visualing plots and quadrats!) 
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3.  Let's visualize the size and location of plots on Lookout Mt.  Start by selecting a placemark that 
represents a plot location; locate Lookout A Plot 1 (hereafter, A1) on the west flank of Lookout Mountain.  
Remember that the plot placemarks show the southwest corner of a 25 m x 25 m plot!  Thus, the plot 
edges were laid out north and east of Lookout A Plot 1. 
 
Choose Ruler from top of screen.  Draw a line that is 25 meters long that is near, but outside of A1.  You 
will use this line as a reference point for drawing plots—it will get in the way if you put it too close to 
your plot, so consider its location carefully. 
 
4.  Choose Polygon (to the right of Placemark). 
 
5.  Name the Polygon.  For example, Study Area A Plot 1 should be “Plot A1."  Note that the polygon 
will be saved in Places just like your Placemarks were in last week's exercise.  Save the polygons for the 
Lookout Mt. plots in a new folder, as you'll be using them below and later in the semester! 
 
6.  Draw a square.  To make a square polygon that represents the plot, click on the A1 placemark (note, 
don’t hold-click at this step!) and then move east 25 meters and click—a line will be drawn between those 
two points.  Next, go north 25 meters and click, then west 25 meters and click.  A white square should 
now be evident in the Google Earth window to the north and east of placemark Lookout A Plot 1. 
 
7.  Change opacity.  You want to be able to see the map background rather than a solid square.  Thus, on 
the Polygon screen, choose Style, Color and then under Area Opacity choose 0%.  At this point, you 
should be able to see the background.  Choose other opacity percentages and see what this looks like. 
 
8.  If the plot line is too thin, go under Line Width and adjust the line thickness. 
 
9.  Adjust shape of square.  If the square is lopsided, grab a corner and move the lines until it becomes 
square.  In order for this to work, the Polygon screen must be open.  (If it is not open, highlight the 
polygon name in Places and choose command-I.) 
 
10.  Measure square.  Even though you ballparked the size of the square, the measurements may be off.  
Close the Polygon screen and choose Ruler.  Measure the sides of the square.  If they are not 25 meters, 
open the Polygon screen and grab the edges of the square to resize. 
 
11.  Now proceed to the other eleven placemarks that show locations of plots in Study Areas A, B, and C.  
One at a time, use the polygon tool to show the locations of the plots.  Make sure that you organize these 
polygons in a folder in your Google Earth software!  (You'll need them for an upcoming exercise.) 
 
12.  Recall that the term "aspect" refers to the direction that a slope faces; aspect is important because it 
affects solar insolation and temperature, and consequently the growth of vegetation.  Evaluate aspect of 
plots in Study Areas A, B, and C by determining elevations of plot corners with reference to the cardinal 
directions shown in the upper right of the view screen in Google Earth.  (For example, a south-facing plot 
will have higher elevations on its north corners compared to its south corners – and if the northeast corner 
is higher than the northwest corner, and the southeast corner higher than the southwest corner, the plot 
probably faces southwest.)  In the space provided below, indicate the primary orientation of the plots in 
Study Areas A, B, and C as being N, NE, E, SE, S, SW, W, or NW. 
 
Plot A1:   ______   Plot B1:   ______   Plot C1:   ______ 
 

Plot A3:   ______   Plot B2:   ______   Plot C3:   ______ 
 

Plot A4:   ______   Plot B3:   ______   Plot C5:   ______ 
 

Plot A6:   ______   Plot B4:   ______   Plot C6:   ______ 
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13.  Recall that the term "slope" refers to the slant of topography; slope is important because it affects soil 
moisture and erosion.  Evaluate slope of plots in Study Areas A, B, and C by estimating the elevations of 
highest and lowest points within plots.  Record elevations of high and low positions, and the overall 
elevation difference, in the space below.  (It is ok to report elevation in feet or in meters here.) 
 
Plot A1:   _________________ Plot B1:   _________________ Plot C1:   _________________ 
 

Plot A3:   _________________ Plot B2:   _________________ Plot C3:   _________________ 
 

Plot A4:   _________________ Plot B3:   _________________ Plot C5:   _________________ 
 

Plot A6:   _________________ Plot B4:   _________________ Plot C6:   _________________ 
 
Overall, how would you rank the steepness of Study Areas A, B, C?  
 
 
 
 
14.  It is possible to distinguish major habitat types using aerial photographs.  Trees in summer appear 
green due to their abundant foliage, and conical (conifers) or bushy (deciduous species) in shape.  In 
contrast, herbaceous plants are too small to see individually and often dry out mid to late season, so 
appear more brown-ish and amorphous when viewed from above.  Shrubs are intermediate in appearance, 
greener than herbaceous vegetation but lacking visible trunks and the dense foliage canopy of trees.  For 
its part, bare ground often takes its colors from parent material; in the case of Lookout Mt., you can see 
reddish soil of the Spearfish Formation and the grey of exposed gypsum layers.  Scroll across the 
landscape of Lookout Mt. and look for examples of trees, shrubs, herbaceous plants, and bare ground. 
 
It is important to verify impressions made using aerial photos with on-the-ground study of vegetation.  
Preliminarily, however, areas with many trees growing together may be identified as "forest" while areas 
dominated by herbaceous vegetation (often punctuated with shrubs and/or bare soil) may be identified as 
"prairie."  (With practice, it is often possible to distinguish different types of forest and grassland habitats, 
as well as age and disturbance history.)  Use Google Earth to inspect the vegetation encompassed within 
Study Areas A, B, C – would you describe these areas as forest or grassland? 
 
Study Area A:   ___________________ 

 

Study Area B:   ___________________ 
 

Study Area C:   ___________________ 
 
15.  Each of three Study Areas on Lookout Mt. were set along an east-west ridgeline.  Use Google Earth 
to identify the location of these ridgelines.  Are the ridges located north or south of the Study Areas? 
 
Study Area A:   ___________________ 
 

Study Area B:   ___________________ 
 

Study Area C:   ___________________ 
 
16.  For each of the Study Areas on Lookout Mt., use Google Earth to inspect the vegetation growing on 
the opposing side of the aforementioned ridgelines (i.e., the side of the ridge that was not identified as a 
study area and set up with plots).  Is the vegetation on the opposing side of the ridge forest or grassland? 
 
Habitat on opposing side of ridge to Study Site A:   ___________________ 
 

Habitat on opposing side of ridge to Study Site B:   ___________________ 
 

Habitat on opposing side of ridge to Study Site C:   ___________________ 
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17.  Based on information presented in lecture – e.g., environmental effects of slope, aspect, and elevation 
– interpret distributions of forest and grassland habitats in and around Study Areas A, B, and C.  Looking 
specifically within the three Study Areas, which one do you think is the most cool and wet?  Do you think 
that Study Areas A, B, and C harbor the same or different woody plant species? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
18.  Make a screenshot of polygons you've drawn to show plots locations in the three Study Areas.  (If 
you scroll up to an appropriate eye altitude, you should be able to view the polygon-plots for all three 
Study Areas in a single screenshot.)  Print out the screenshot and attach it to this exercise when you turn it 
in to your instructors. 


