Making a Gontour Map

Purpose Use appropriate tools and techniques.
To learn how contour maps can be made by Use appropriate mathematics to analyze
vl data.

Develop and construct models using
Overview evidence.
Students plot data from GLOBE schools on a Communicgte procedures and
map with latitude and longitude lines and draw explanations.
contours based on the values plotted. Time

Student Outcomes One class period

Students gain an understanding of contour [ eyel
fapping: Middle, Secondary

Science Concepts
Materials and Tools

Geography
Geographic visualizations help Pens or pencils (several colors optional)
organize information about places, Copy of the blank map
environments, and people. Preparation
General Make a copy of the Making a Contour Map Work
Visual models help us analyze and Sheet and the Data Table for each student or
interpret data. team
Scientific Inquiry Abilities L.
, Y , Prerequisites
Identify answerable questions.
None
Background 3. Discuss with students the concept of a

contour line. Emphasize that contour lines
connect places on a map where a variable
(e.g., mean air temperature) has the same
value and that on one side of the line values
would be above this value (e.g.,

What To Do and How To Do It 20° C) while on the other side of the

line values would be below this value.
Weather maps are good examples along
with topographic maps, and both may be
familiar to students.

Contour maps are a useful way to visualize the
spatial relationships among data and the spatial
distribution of data values (e.g., where is it warmer
or cooler, where did it rain and how much).

1. Provide every student or team with a copy
of the blank map and the table of data
provided as part of this activity.

2. Discuss the map with the students to
ensure that they recognize and understand
the latitude and longitude lines shown
and recognize that negative longitude is
the same as West longitude and positive
latitude is the same as North latitude.

4. Demonstrate how to plot the first value given
for mean temperature on April 5, 2000, for
Portola High School (the first row of the Data
Table).
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a. Locate longitude -120.5° (=120.5 W)
that is mid way between the 120W
longitude line and the first line to its

left.

b. Trace along this line to latitude 39.8°
(=39.8N) that is just below the 40N
latitude line.

c. Write the value 8.0 at this spot on the
map.

5. Have students plot the values for Mean
Temperature for the first three schools in
the Data Table.

6. Ask students to locate and mark the
places on their maps where they
estimate that the mean temperature
would be 10° C and 20° C.

7. Discuss with students the point that
with just three values plotted it is hard
to know where the contour line should
be drawn except between these three
points.

8. Have students plot the values for the
next three schools in the Data Table and
extend their initial 10° C and 20° C marks
to become contour lines.

9. Have students plot values for the next
three schools and extend their contour
lines as far as they think is reasonable
given these nine data points.

10. Have students look at the values for the
next three schools and ask them where
they will go and if there is a problem
plotting them. (There is a problem
because these three schools are all in the
same community and their values would
probably be on top of one another on
the map.) Let students decide how best
to cope with this difficulty.

11. Have students plot the remaining values
and add contour lines for 15° C and 25° C
if they can.

12. Ask students if they could add a contour
at 5° C. The discussion should bring out
the point that since there are no schools
with values below 5° C, there is no reason
to suppose that any place on the map
would have had a mean temperature this
low on this day.

Extensions of Basic Learning Activity

Have students create a contour map using the
total precipitation for April 2000 data. In this case
with one school having a value more than five
times as large as the school with the next most
precipitation, even increments in the contour lines
may not be appropriate. In mathematical terms, a
linear interpolation between the values may not
be a good approximation of the distribution of
values.

Have students create a contour map using
the cloud cover values for April 5, 2000. The
contour lines should be those marking the
boundary between cloud cover classifications
(e.g., between scattered and broken or 50%
cloud cover). In this case the data reports are
not numbers but represent ranges. Students
should discuss how this affects their placement
of contour lines. Two schools (Birch Lane and
Millview) reported data using the GLOBE 2000
categories; you may choose to have students
omit these two schools for simplicity or discuss
how to account for the different quantitative
meaning of their data reports.

Have students create an elevation map by plotting
the elevation data provided for the schools.
Now the contours should show mountains and
valleys. There are too few points provided to
do this accurately. Discuss with students what
would be their strategies for making a better
elevation map using actual data. How many
points do they think would be required? How
closely should data points be located? Should
they be collected on a regular grid? Could other
GLOBE data help?

Have students find on the GLOBE Web site
the explanation of how GLOBE contour map
visualizations are done. They can read this
explanation and then apply the formulas
themselves on the Mean Air Temperature data
in the Data Table and compare these results
with the contour maps they did interpolating
between points by eye.

Students may explore the relationship between
elevation and temperature described in Earth
As A System. Mean temperature values can
be adjusted for differences in elevation and a
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new contour map drawn of what the values
might have been if every school was at sea
level. This concept is explained in the Optional
Barometric Pressure Protocol for pressure
but it may be extended to temperature as an
exercise. Students should discuss the flaws in
this approach as a form of scientific analysis
and on which temperature data it might prove
useful. The flaw is that the relationships between
elevation and air temperature or latitude and
air temperature are approximately correct for
long-term averages in temperature and not for
the values on a single day.

Student Assessment

Either of the first two items suggested as extensions
to the basic learning activity may be assigned
to assess overall student understanding and
proficiency in making contour maps. Alternatively,
a data table with different parameters can be
assembled for this area from the GLOBE Web site
and students assigned to make a contour map
using these data.
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Making a Contour Map Work Sheet

125°W 120°'W 115°W
45°N , 45°N

AT

40°N 40°N

35°N 35°N

125°W 3 120°W 115°W\
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