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Mapping Watersheds

Teach teenagers about our impact on watersheds in this multidisciplinary cartography project

By Lauren Wulker

from ancient manually made paintings on parchment

to the interactive digital mapping technology found
on pocket size smartphones today. As a tool, maps have
helped humans denote political boundaries, identify natural
resource reserves, interpret weather, and of course, travel. In
the field of Conservation Biology, scientists are using maps
as a communication and empowerment tool, giving voice
to communities whose land may be threatened by develop-
ment or natural resource exploitation. Community or par-
ticipatory mapping includes recognition of the spaces and
resources being used and valued in an area, but by incor-
porating the unique perspectives of its participants, it can
also help people discover, express and define their connec-
tion and interaction with a place. This collective awareness
and connection can then be used to identify and defend that
which should stay and that which needs to change.

This article describes a project designed to utilize map-
ping as an educational tool by empowering high school stu-
dents’ voices and their understanding of scientific content.
This inquiry-based, experiential activity is multidisciplinary
and incorporates many cross-curricular skills. In this activ-
ity students use math when calculating an area or drawing
a scale, social studies as they discover the historical use
of land and resources on campus, and art, technology, and

T HE AGE-OLD ART of cartography has evolved
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communication to document and creatively express their
findings.

Project objective

Students map a local watershed or tributary, noting connec-
tions between land-use activity and water quality. Students
gain practice in research, observations, water testing, and
the use of mapping as a scientific tool. This activity provides
an opportunity for students to connect with the ecological
landscape around them while creatively addressing environ-
mental problems and solutions.

Note: watersheds vary greatly in size and shape. Any nearby
area of land that includes a watershed tributary will work as a
study site. If the location you decide to use for the project does
not have a body of water on or near it, consider using the same
project guidelines to explore and map other aspects of human
impact on an ecosystem such as invasive species.

Recommended (and optional) materials

* Computers can be used for research, mapping technol-
ogy such as Google Earth, and online discussion boards
to supplement class and fieldwork.

* Clipboards are useful when documenting observations in
the field.

* A Compass and GPS software are good tools for students
to become familiar with and can be used to increase
accuracy of maps.
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* A water testing kit that includes basic chemical tests such
as pH, temperature, dissolved oxygen, nitrogen, phos-
phorus, turbidity, and coliform. Advanced chemical tests
or Vernier equipment could be used for more advanced
students if resources are available.

* Cameras are good for documenting important examples
of land use. You might also consider sharing the experi-
ence with your school or community through these pho-
tos. High resolution cameras are recommended, but cell
phone cameras would also work.

Project duration

The timeline for this project is flexible, but a minimum of
one week (5 to 6 hours of class time plus additional time

for homework and group research outside of class) is rec-
ommended to ensure adequate time for students to record
observations and data, construct maps, and reflect on the pro-
cess. It is helpful if students possess a basic understanding
of water chemistry vocabulary as well as factors that affect
water quality before starting the project. The project duration
should be extended if you decide to teach water chemistry in
conjunction with this activity, decide to use student maps to
initiate environmental action or encourage students to share
the experience with the greater community.

Project description

Day1

1. Start with a question and opening discussion to gauge
student’s current understanding and relationship with
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maps: Where in your day-to-day life do you use or
encounter maps? In what ways are maps used to con-
vey information? Possible answers to the first question
include weather, GPS on phones, or school evacuation
maps. Students might say maps could be used to tell a
story or show research. You might also add in some dis-
cussion about the watershed you are going to investigate
and offer examples of watershed or conservation maps.

2. Explain the project’s objective and share a few examples
of different types and styles of maps with the students.
Consider sharing some mapping resources to help spark
student interest. When I conducted this activity, an
online discussion board was used to supplement field-
work and to provide students access to shared resources.

Note: If this technology is not available for your stu-
dents, consider alternative ways for students to share and
discuss findings. This could be done by allowing time for
small group discussions and/or by having students keep a
field journal to document the experience.

3. Optional homework (or in class) assignment — Find a
reputable resource to share with the class and add this
resource to the discussion board. The resource could be
one that discusses the relationship between land use and
water quality or it could be about a tool or strategy useful
in making maps. Students should read and comment on
at least two resources posted by their classmates. These
resources will be useful in further discussions and assist
with the construction of student maps.

4. Remind students to dress for the weather the next few days.
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Day 2

L.

Guide students on a walking tour of the watershed or
tributary you will be exploring. Ask students to con-
sider where the water is coming from before it gets to
your campus and where it goes when it leaves, remind-
ing them that this is only a small segment of a larger
watershed.

Ask students to start making observations about land
use activity happening on campus that could improve or
degrade the quality of water while it is on campus. Some
students might suggest testing the water to see if it is
healthy. In that case, you might further the conversation
by asking things like: Which aspects of water chemis-
try should we consider testing and why? What might be
some good locations to do this?

Note any boundaries or safety concerns you want stu-
dents to be aware of in the coming days.

Optional homework (or in class) assignment — Post a

few questions to the discussion board to help guide ini-
tial student reactions. Some examples include: What are
some observations you made today that demonstrate how
land use activity could be affecting water quality on our
school’s campus? What do we still need to know about
the space and/or the quality of the water in order to draw
some conclusions? What is a riparian zone and what eco-
system services does this area provide?

Day 3 & 4

L.

Allow students time to explore and connect to the space
on their own, being mindful of any boundaries or safety
precautions you noted the day before. This is a good time
for students to take photos, identify water-testing sites,
begin making their maps, etc.

2. Walk around and check-in from time to time. Some stu-
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dents may choose to wander off in solitude to think or
write notes, while others use the time to explore or play
with nature. Remember, even the students who appear
to be playing are still in fact connecting with their natu-
ral environment. You might enjoy seeing this, but gently
remind them that what they do not accomplish in class
they will need to come back and document on their own
time.

At the end of the fourth day or on the fifth day is a good
time to conduct a few water tests. If you are short on
time, one option is to have each of your classes identify
a few good places to test the water. Then, each class can
test one or two sites and share the data with the other
classes.

Optional homework — Students begin or continue work-
ing on their maps. Give students the option to draw these
by hand or use online software such as Google Earth.

Day 5

L.

Share and discuss the water quality data with your stu-
dents, asking them how they can incorporate this infor-
mation into their maps as evidence that land use could
be affecting the water quality — for better or for worse. In
places where there is a lot of tree cover or in a developed
riparian zone, water quality may improve from one site
to the next. Conversely, students might note areas where
there are a lot of impervious surfaces that could be con-
tributing to water quality degradation.

. Allow class time for students to work on their maps and

prepare for their final discussion post.

Homework — students post their map and summarize key
findings in a final discussion. Consider asking some final
reflection questions to help guide their conclusions.

This could include asking about next steps, action
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components, suggested solutions, or who students think
would be important people to share their maps with.

If time permits you may decide to initiate a school wide
project that originates from student findings and
proposed solutions.

Project impacts
After completing this project, students find themselves more
connected to environmental issues affecting their commu-
nity. Students see how their own voice and new knowledge
are infused into the map they have created. They see chem-
istry at work in their lives and learn how a basic understand-
ing of this science is connected to good citizenship. For
some students, it is the first time they confidently recognize
their potential to influence change, and with some guidance,
are able to identify stakeholders who might be instrumen-
tal in helping them achieve this change. For motivated and
advanced students, this project could be the beginning of
long term community impact. For example, there is an inter-
national project gaining momentum called “Caring for our
Watersheds” where students submit proposals about ways
they can improve the quality of a waterway near them. The
top ten proposals are chosen to advance and these students
are paired with experts in the field to help them prepare an
oral presentation to a panel of judges. Monetary prizes and
contributions are made to help implement and ensure the
proposed project’s success.

The mapping activity discussed above affords many
opportunities for students to learn and practice scientific
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skills. These maps come alive when students understand
how they are a part of both the map they created and the sur-
rounding ecosystem.

Lauren Wulker is a high school science educator in Cin-
cinnati, Ohio who wrote this article as part of her Master’s
work with Miami University’s Global Field Program. Lauren
is an urban farmer and local advocate for sustainable solu-
tions in the places we work, live, and play.
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