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College of Natural Resources

Department of Forest Resources

Forest Measurements and Inventory

Laboratory 1
Part 1: Report Graphs with Excel
The objectives of this laboratory exercise are to:

· Know how to produce different types of graphs in Excel
· Know how to make high quality graphs for use in reports

· Know how to display errors on the different graphs
Location:
This lab is to be completed using University computer labs in your own time.
Expectations

We expect students to have a basic knowledge of computing using Microsoft Word and Excel (or equivalent packages if working from home computers). All students should have the following basic skills:

Word-processing: Entering and formatting text using Microsoft Word for Windows. Simple editing using cut, copy and paste.  Use of the spell-checker and Thesaurus.  Printing text. Formatting paragraphs, text and page layouts.  Producing simple tables.  Use of the Draw and chart features to produce simple diagrams within the text.

Spreadsheets: Using Excel to enter and format tabular data. Using the chart functions to illustrate data.  Copying charts into Word for production of reports. Use of basic descriptive statistics using analysis tools.

These skills are essential for success in your undergraduate degree.
Note the importance of backing up your work at regular intervals.  The loss of data, essays etc. due to faulty computers or disks is NOT considered a valid excuse for not handing in work.  
Part 1: Starting the Software and Data Entry
Once the computer has started up, double click the left mouse button on the Excel icon. Now enter the data from the below screen capture:
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Part 2: Line and Bar Charts

The first type of graphs we will create are bar and line charts. These are very useful when showing trends in single datasets or data that change with time.

Click you mouse button on cell B3 and while still pressing down on the left mouse button, move your mouse cursor down the page (slowly!) until you have highlighted all the cells from B3 to B22. 

Next move your mouse cursor to the top of the page and select the Insert Tab. Next move your mouse to the Column option – this will show you a series of different column graph options. Select the first 2D column option (top right of choice).

This will create a graph that looks like this:
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For most assignment and class reports at the University a graph like this is not acceptable and probably will leave you with no points. 

To make it acceptable we need to give the information context. We do this by adding in elements that include:

· Graph Caption
· Axes titles
· Legend 
· Sensible Axis Scales

· Error Bars

Before we start, we first need to remove the horizontal lines that appear on the graph. To do this, click your left mouse button on one of the lines and once they are selected, press delete on the keyboard. Next with your mouse left click on the graph. You will see that at the top of the page, extra Chart Tools have become available. 
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Graph Caption: Most courses do not want you to create titles that appear on the graph. This is because they don’t look professional. Instead, we create Graph Captions. 
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Left click on the Insert tab. Next left click on the Text Box tab. Move your mouse cursor to just below the graph and left click. While still holding down the mouse, draw out a rectangle just below the graph. 

In this text box, you will be able to write a description of your table by left clicking inside the box and typing with your keyboard. Tip: Make the “Table #” tag in bold to stand out more. 

Axis Labels: To add in an axis title for your graph, left click on the Layout tab. Next left click on the Axis Title tab and select the option Primary Horizontal Axis Title followed by Title Below Axis. This will produce a title for your horizontal axis called “Axis Title”. To change the title to something you would like, left click on this title and then left click again just after the “e” in title. You will now be able to delete and type in your own title for this graph. Tip: Try to keep the title to one lines, while containing enough detail. Notes: The axis title must include the units of the variable unless it’s just a sample number. For example: Time (seconds) or Stand Age (years) or Sample Number (no units). Repeat the same process but this time for the Primary Vertical Axis Title followed by Rotated Title.
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Legend: The default legend on your graph is the “□ Series 1”. Before editing this legend most courses prefer the legend to be contained within the bounds of the graph. To move the legend, lift click on it to produce a cross and while holding the mouse button down move the cross to another location on the graph. 

To change the name of the legend for each series, you need to click your right mouse button on the legend icon or text and left click on the Select Data option.  
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Next left click on the Edit option to bring up the popup window below. Type in the new name of the series and press OK. Then press OK again from the “Select Data Source” window.
You can repeat this procedure for each data series.
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Sensible Axis Scales: Sometimes when you create a graph the default axis low and high values are not sensible. For example if your scale is in percentage and only goes from 0 to 70. To change the maximum and minimum axis value and also the scale intervals double left click on the number on an axis and then click your right mouse button on the scale and select the option Format Axis. 
This will bring up the following popup window. Try each of the following changes (pressing close each time) to see what each option does:

Change Specify Interval Unit to 2

Change Specify Interval Unit to 5

Change Label Distance to 400

Change Fill to Solid Fill

Change Line Color to No Line

Change Line Style to Width of 4pt 

Error Bars: Several courses will want you to display errors on you graphs. To display the standard error on your graph data, select the Layout tab and the Error Bars Option. Then select the Error Bars with Standard Error option.
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This option calculates the standard error =STDEV(B3:B22)/SQRT(20) for your data and displays it on the graph.

Line Charts: Next select the Design tab and the Change Chart Type option. Next select any of the Line Chart options and press OK.  You could also create a line chart following the same procedure as you did for the bar chart.
Part 3: Pie Charts

[image: image11.png]=

Chart data range:

7] switch Row/Column

Legend Entres (series) Horzontal (Category) Axis Labels
add HEit  XRemove & @ o it

[series 1





The second type of graph we will create are bar and line charts. These are very useful when showing fractions and proportions. Click you mouse button on cell D3 and while still pressing down on the left mouse button, move your mouse cursor down the page (slowly!) until you have highlighted all the cells from D3 to E7.

Next move your mouse cursor to the top of the page and select the Insert Tab. Next move your mouse to the Pie option – this will show you a series of different column graph options. Select the first 2D pie option.
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To display percentages within the pie chart, select the Design tab and one of the following options:

[image: image13.png]Format s £

[F=esie] [ s optons
Number Intervalbetween tickmarks: [T

Fil Interval between labels:
© Aytomatic

@ specyintervalunit: [
I Categories nreverse order
Label dstance fiom axis: [100

Line Color
Line styie
Shadow

3DFomat || axsType:
Moment || @ Avtomatcaly select based on cate
© etans
© pateaxs

Major ik mark type: [Outside |

Minor tick mark type:

s labels:

Vertical axis crosses:
& Automatic

€ Ateategory number: [T
€ Atmaximum category

Positon Axis:

€ ontckmarks

@ Between tikmarks:





[image: image14.png]100 4
90 mVvalues
80 A
70 A
60
50 4
40 A
30 4
20
10 4

Axis Title

12345678 91011121314151617181920
Axis Title

Table 1. The description of the table is written here




Part 4: Point Chart

The third type of graph commonly used within natural resources is a point chart or scatter plot. These graphs are useful for showing changes over time or the relationship between two variables. Click you mouse button on cell G3 and while still pressing down on the left mouse button, move your mouse cursor down the page (slowly!) until you have highlighted all the cells from G3 to H22.
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Next move your mouse cursor to the top of the page and select the Insert Tab. Next move your mouse to the Scatter option – this will show you a series of different scatter plot options. Select the first scatter option. 
When looking at these types of relationships we can look at how well one variable relates to another, this is done through the use of trendlines. To add a trendline to your graph left click on the graph and then select the Layout Tab. Next select the Trendline option and finally the More Trendline Options – this will give you the ability to customize the type of trendline you would like to add. 
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Here you have the ability to calculate the relationship using several different functions including linear, exponential, ect… You also have the ability to Display Equation on chart and Display R-squared value on chart, the equation gives you the ability to predict missing points while the R-squared tells you how strong the relationship is between the two variables.












