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How to produce good figures, tables and maps for your report in 

Geography and Environmental Studies 
 

1. How to make a good graph 

 

The defaults created by Excel and other software usually create poor graphs. Compare the two 

graphs in Figure 1 and Figure 2. In Geography and Environmental Studies, and most other 

disciplines, graphs are expected to look like Figure 2. Note that the graphs do not include a Title; 

the appropriate description of the figure (the figure caption) is provided below the graph.  

 

 
Figure 1. 1970-2006 mean annual air temperature for Whitehorse (Yukon Territory). The graph was 

made using the default setting in Excel and breaks a number of rules of proper graph-making. 

 
Figure 2. 1970-2006 mean annual air temperature for Whitehorse (Yukon Territory). The graph was 

adjusted to esthetics: removed grid lines, x-axis intersects y-axis at the minimum value, line is 1pt 

thick, x-axis and y-axis titles, size of the graph was reduced. 
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Here are some other examples of good figures (these were created in R, a statistical 

programming software that you may learn to use in your more advanced courses) (Figure 3).  

 

 
Figure 3. A) 1960-2010 mean annual air temperature for Fort McPherson, Inuvik and Tuktoyaktuk, 

NWT, Canada. Red lines are linear regression lines for each station. B) 1970-2010 total precipitation 

for Fort McPherson and Tuktoyaktuk, NWT, Canada. Red lines are linear regression lines for each 

station. 

Tips to make a good graph: 

 

• You can probably use either “line” or “x-y scatter” graphs (these are Excel terms, not in 

general usage). “Line” graphs assume the points are evenly spaced (i.e., daily or yearly), 

and have fewer options; “x-y scatter” graphs are best used for unevenly spaced or missing 

data. If there are missing data, such as a year inadvertently left out, there could be a 

problem with line graphs, for example. Play with the various graphs options and see 

which works best. In some situations, using a line graph when you should use a scatter 

plot instead will lead to problems; line or scatter plots are appropriate in different 

situations. Learn the circumstances under which you would you use either of these, and 

when entirely other types of graphs are better. 

• Use a figure caption - below the graph or the series of graphs - rather than a title for each 

graph. Figures are numbered sequentially starting with 1, and the figure number is shown 

in the caption (as in the examples above). 

• If you have multiple data series, use a legend, or you can label the lines on the graph. 

• Turn off the background colour and remove the grid lines. These clutter up the graph. 

• On the axis scales, use appropriate decimal points and spacing. For example, it is typical 

to label the decade years (1900, 1910, ...) rather than some arbitrary or intermediate years 

(e.g. 1903, 1913, …). You should generally avoid using decimal places on the axis labels, 

although this depends on the particular dataset. 

• Ensure that the font is large enough to read - even for people whose eyesight is not as 

great as your own. 
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• In graphics you should use a “sans-serif” font. Arial is a sans-serif font. Times New 

Roman is a serif font. You would typically use the same font for all graphics. Avoid all 

of the fancy fonts that may be available. Whereas a serif font may be easier to read in a 

paragraph, in a figure or map it looks like it was typewritten and less professional. You 

should also probably stick to standard fonts; sometimes using a rare or unusual font can 

give problems when you switch computer or software. 

 

2. How to make a good table 

 
BOX 1 and BOX 2 show two different tables representing the same data. The table of BOX 1 is 

an example of a table that does not meet the standards expected in reports and scientific essays. 

The table in Box 2 shows the format you are required to use when presenting a table in your 

work.  

 

 

 BOX 1 

 
Rank Country of study Population in each country Percentage of world population 

1 China 1,371,380,000 18.94289 

2 India 1,275,260,000 17.6 

3 United States  321,564,000 4.431 

4 Indonesia 255,770,000 3.5223 

5 Brazil 204,714,000 2.82 

This table shows the number of people living in China, India, United States and 

Indonesia which are the most populated countries. The data for Brazil is based on 

voluntary participation of its citizen to the annual census. 

 

 

BOX 2 

 

Table 1. Top 5 most populated countries in the world and relative  

percentage to total world population. 
Rank Country Population % of world population 

1 China 1,371,380,000 18.9 
2 India 1,275,260,000 17.6 
3 United States 321,564,000 4.4 
4 Indonesia 255,770,000 3.5 
5 Brazil 204,714,000 2.8 

Note. Data for Brazil is based on voluntary participation to annual census. 

 Source: Office of International Statistics 

 

 

The next two tables are examples of variations to the basic table. Table 3 shows you how to 

divide one column into two different columns with the use of horizontal lines. Table 4 shows 

how you can delineate rows by using a light shade of grey. You will revert to shading only when 

your table contains many columns and rows, making it difficult to read across without that extra 

visual aid.  

 



Page | 4  

 

 

Table 3. Altitudinal distribution of endemic and indigenous flowers and trees of  

Stony Hill, Quebec, Canada. 

 
Altitude (m)  Flowers  Trees 

  Endemic Indigenous  Endemic Indigenous 

200  0 32  0 11 
400  0 30  0 8 
600  1 28  0 7 
800  2 20  1 8 
1000  1 21  0 3 
1200  4 15  2 3 

 

Table 4. Estimated bycatch of fishing trawlers. Data is given in tons and represents the total 

per month for the 2010 to 2014 period.  

 
 Ayu Brill Dory Flier Hake Jack Ling Porgy Rudd Sole Walu 

Jan. 12 8 45 56 85 94 82 96 98 32 36 
Feb. 56 32 56 11 18 62 66 35 33 39 95 
Mar. 98 11 47 89 85 8 56 6 5 12 39 
Apr. 5 8 74 21 11 9 85 23 25 96 36 
May 6 12 62 35 33 39 21 95 6 17 46 
June 11 18 54 9 7 32 23 12 95 21 63 
July 3 68 14 21 8 15 45 65 61 77 11 
Aug. 98 45 56 56 11 18 86 62 35 33 39 
Sept. 32 0 43 57 39 28 47 66 72 80 11 
Oct. 64 0 11 18 62 35 12 33 39 95 6 
Nov. 26 34 33 78 95 23 5 12 8 9 2 
Dec. 12 48 26 54 85 8 2 6 5 12 39 

 
 
Tips to make a good table: 

 

• The table caption (description of the table) is always above the table, it is italicized, 

aligned to the left and begins with Table 1 (as in the examples above). 

• The table caption is clear, concise and informative. 

• Column headings are clear, concise and informative. 

• Symbols, signs, abbreviations or acronyms are self-explanatory or explained in a note. 

• The number of decimals is consistent. 

• Separating lines are absent between the columns, sufficient space is set between them. 

• There are no unnecessary bold, italic or underline. These can be used to highlight 

individual values but then you need a note of explanation. 

• Horizontal lines are kept to a minimum; they are used to separate the column headers and 

at the end of the table. Do not use vertical lines. 

• The font is legible and consistent (always use a sans-serif font); never use smaller than 6-

point text. 

• Additional information, if necessary, is provided in a note located below the table and in 

a smaller font. 

• The source of the data is stated below the table. 
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• The table is intelligible on its own. 

• Tables are to be located closest to where they are first mentioned in the text. 

 

3. How to make a good map 

Figure 4 and Figure 5 show the same data presented as a thematic choropleth map. The purpose 

of the map is to show the population distribution in Scotland. Figure 4 is incorrect and does not 

meet the standards expected in reports and scientific essays. Figure 5 meets the minimum 

standards for a map.  

 

 
Figure 4. Population density in Scotland. 
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Figure 5. Scotland. 

 
Figure 4 is an unacceptable map for numerous reasons: 

• The map in Figure 4 uses polygon outlines when they add nothing to the intended 

purpose of the map which is to show population density – polygon outlines are a default 

setting in most GIS systems. Why are the polygons outlined? Is the map about 

administrative divisions in Scotland or is it about the distribution of population in 
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Scotland? If the data unit boundaries are not necessary to deliver the thematic message 

they should never be included. 

• There is no geographic context on Figure 4. If someone is not already familiar with 

Scotland, they will have no idea as to where geographically Scotland is found. Including 

an inset map as shown in Figure 5 remedies that issue and it also includes homogenously 

colored surrounding countries. 

• In Figure 4, how can someone not familiar with Scotland explain where the population is 

high/low or why it may be high/low in certain regions? A few major cities included and 

labeled on the map would help this situation as has been done in Figure 5. 

• There is no reference to North on Figure 4. If a map does not show an entire continent, 

then a north reference is required. Referencing the direction of north can be done using 

either a north arrow or, as in Figure 5, a graticule. 

• Figure 4 includes no way to determine the coordinates of any location on the map. 

Including a labelled graticule as seen in Figure 5 allows for more precise positioning. 

• Figure 4 includes no way for a person to ascertain the relative size of features. Figure 5 

on the other hand, has a clear scale-bar. 

• The legend in Figure 4 is completely incorrect. First, it is obvious that the thing in the 

lower left of the map is a legend or sometimes called a map key. It does not need a title 

that says “Legend”. Moreover, what is Scotland.shp in the legend. What is Sum_POP / 

AREA and what are the numbers, what are the units? The labelling of the legend is not 

informative in this respect. The numbers in the legend lead the reader to believe that 

whatever is mapped is accurate to 9 decimal places. There are few things that are accurate 

to 9 decimal places, population density in Scotland is likely not one of them. Compare 

with the legend in Figure 5. A legend should be clear as to the variable being represented, 

the units of measure must be clearly labelled and present data to a reasonable level of 

decimal points. 

• The caption for Figure 4 contains redundant information. A caption should not repeat a 

map’s title or content. A map legend should be sufficient so that the reader knows what 

the map presents. In Figure 5 you can see that the map caption simply says Scotland 

because that is the only information needed for someone to read the map, since it already 

has a regional context, and the legend clearly shows what the map is depicting. 

 

There are a lot more rules in cartography, but the above comparison should help you in 

understanding map composition at the most basic level. In general, the following rules should be 

applied to all maps that you produce: 

 

1. Symbolize your map according to the purpose of the map. Any excess symbols should be 

eliminated. 

2. Every map must have a title or caption, the latter being preferred, an indication of north 

as either an arrow or graticule, a properly composed legend, axes labels of x,y or 

longitude, latitude, and a scale bar. 

3. On thematic maps, include a minimum number of contextual symbols that the reader can 

use and that you can then use to refer to within map descriptions. 

4. Choropleth maps are only used for non-dimensional variables or density variables. They 

are never used for presenting count variables. 

5. Use proportional symbols to present count-variables on maps. 
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4. How to reference published materials in your work 

You must always reference material you have consulted and made use of for your work (except 

course and lecture notes). In Geography and Environmental Studies, the usual way of referencing 

materials that you have consulted is the author-date method or APA format. In the Physical 

Sciences quotes are avoided and footnotes are not usually, although both are fairly common in 

Human Geography. Proper referencing includes a mention of the material in the text itself, where 

relevant, as well as a list of all referenced material at the end of your document. 

 

In the text itself: Each academic journal has its own particular format for referencing published 

works. The examples below follow the APA format, but you may use other formats as agreed to 

by the course instructor / supervisor): references within the text should be given in parentheses 

with one space separating the author(s) and the date: e.g. “Slopewash processes have not been 

studied extensively (Clark 1988) but some work has been carried out on Banks Island 

(Lewkowicz 1983)”. Multiple authors are referred to as (Ex and Why 1986), or if more than two 

authors as (Ex et al. 1986). Please pay attention to these conventions, nothing upsets an author 

more than to be incorrectly cited (e.g. if the authors are Monroe and Wicander (1993), don't cite 

the book as Wicander and Monroe (1993) or even worse as Monroe (1993). 

 

At the end of your report, there should be a "References" section. In this section, references are 

listed alphabetically by author. If two or more references are by the same author, they are listed 

by date from oldest to youngest. You should not cite material that you have not consulted (i.e. 

don't read a text that makes reference to another work and then cite the latter as if you've read it). 

If it is crucial that you cite the second work and you cannot obtain the original, it is permissible 

to cite it as “Cruden (1974), in French (1976)”. 

 

The format for a journal article is as follows: 

Mackay, J.R. 1971. The origin of massive icy beds in permafrost, western arctic coast. Canadian 

Journal of Earth Sciences, 8: 397-422. 

 

Format for a book: 

French, H.M. 1996. The periglacial environment. 2nd Edition. Longman, London. 

 

Format for a chapter in a book: 

Van Vliet-Lanöe, B. 1985. Frost effects in soils. In Soils and Quaternary landscape evolution. 

Edited by J. Boardman. Wiley, Chichester, pp. 117-158. 

 

Format for an internet site: 

Give the web-site address and the date that you consulted it as follows: 33TUwww.nrc.ca/cgi-

bin/cisti/U33T October 15, 2005. 

 

If the work you wish to cite does not fall into any of these categories, you can check on the 

appropriate format by consulting a recent volume of the Canadian Journal of Earth Sciences 

(33Thttp://www.nrcresearchpress.com/journal/cjes33T) or the APA style of reference.

 


