Watershed Connections

MODULE 1

Watershed Works!

Notes for the Teacher
Activities Outline:
Activity 1  Watersheds n Maps
Activity 2  Watershed Cycles
Activity 3  Water Falling on Cedar
Activity 4  Watershed Weather Watch
Subjects/Grades:
Social Studies 8 & 11
Earth Science 11
Resource Sciences 11 & 12
Geography 12

PRESCRIBED LEARNING OUTCOMES

SUBJECT AREA
SOCIAL STUDIES 8
SOCIAL STUDIES 11

EARTH SCIENCE 11

ACTIVITY

Applications of Social Studies ________________________________ Activity 2
Skills and Process II ________________________________________ Activity 1
Environmental Issues _______________________________________ Activities 1, 2 and 3
Geological Science (Resources and Environment) _______________ Activities 1 and 3
Atmospheric Science (Pressure and Winds) ____________________ Activity 4
Atmospheric Science (Evaporation, Precipitation, and Weather) ___ Activities 2 and 4

RESOURCE SCIENCES 11

Forests and Society _________________________________________
Forest Ecology _____________________________________________
Trees _____________________________________________________
Plants ____________________________________________________
Animals __________________________________________________

RESOURCE SCIENCES 12

Forest Ecology _____________________________________________ Activities 1 and 3

GEOGRAPHY 12
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CURRICULUM ORGANIZER

The Nature of Geography (Themes) ___________________________
The Nature of Geography (Systems) ___________________________
The Nature of Geography (Skills) _____________________________
Systems of the Earth (Weather) _______________________________
Systems of the Earth (Climate) _______________________________
Resources of the Earth (Nature of Resources) ___________________

Activity 1
Activity 3
Activity 3
Activity 3
Activity 3

Activities 1 and 3
Activities 2 and 3
Activities 1 and 3
Activity 4
Activity 4
Activity 1

WATERSHED WORKS!

Introduction

H

ow important is water to humans and other living (and even
non-living) things? Just think about how you and your
students use water throughout the course of each day. From
the moment you rise in the morning to the time you finally lay your
weary head on the pillow, water plays an integral role in every
persons life.
If students have any interest in understanding the mystery of life, they
must understand some basics about water, such as where does water
live? Water exists all around us, but it spends much of its time in
watersheds, as do modern humans (and as did humans from the
beginning of time). No matter where humans live, whether its San
Salvador, the Gobi Dessert or in a West Coast temperate rainforest,
everyone lives in a watershed.
Since all people live in watersheds, and water spends much of its time
living in watersheds, it makes sense for students to understand how a
watershed works. Module 1, Watershed Works! investigates how we
define watersheds, a few important components of watersheds, and
how water actually gets into watersheds. It also begins making solid
connections between watersheds and what you actually see around
you in the community.
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Activity 1: Watersheds n Maps
ACTIVITY OBJECTIVES

First of all...

In this activity you will:

Some watersheds are more obvious than others. Imagine that you are
standing at the mouth of a large river somewhere on the British
Columbia coast on a rainy day. The watershed you are standing in is
the area from where you stand to the tops of the surrounding
mountains. The heavy rain falling on the mountaintops percolates
down through the forest canopy into the mosses, soil and bedrock.
Some drops will drain into the maze of streams and creeks that carry
the water into the roaring river at your feet. As it pours out into the sea,
you can watch water
evaporating as mist to start
here exactly is your
the ongoing water cycle
watershed? How are
over again.
watershed boundaries
identified? A watershed
Now look at the back of
(sometimes called a drainage
your hand and imagine it is
basin) is a region that drains into a
British Columbia. Your
particular body of water such as a
joints and knuckles are the
river, lake, pond, or ocean.
mountain ranges, the
Everyone and everything lives in a
spaces between your
watershed. Where we live, our
fingers are the rivers or
schools, farms, cities, parks  are
fjords that stretch into the
all part of a watershed.
Pacific Ocean, and the
back of your hand is an
undulating plateau, some
of which drains to the north and some to the south.

 Outline, on both a topographic and a
regular map, the boundaries of the
local watershed
 Define the headwaters, tributaries, and
outflows of the local watershed using a
topographic map
 Describe the difference between large
and small-scale maps, and state a
specific use for each
 Distinguish between, and describe the
characteristics of, renewable and nonrenewable resources

TIME
Part I: 30 minutes
Part II: 30 minutes
Part III: 30 minutes
Total: 1.5 hours

MATERIALS
 Map with your school location on it (one
per student or small group)
 Topographic maps: one large-scale
(about 1:40,000) and one smaller
scale (about 1:100,000) for each
student or group  photocopies
work fine
 Highlighter pen
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Your hand illustrates well the three main watersheds of
North America: the Pacific, the Arctic, and the
Mississippi River. They all meet at a point called
Crows Nest Pass near where the B.C./Alberta/U.S.
borders meet. If you were able to stand on top of
your middle knuckle, you would be
at this point. If you drop
some water here it could
possibly go on three
different journeys. One
drop might travel north
into the Arctic
Watershed on a 3,000
km voyage to the
Arctic Ocean. Another
might go south into the
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Mississippi Watershed on a 6,400 km journey to the Gulf of Mexico,
and the last might travel west on a 1,000 km journey to the Pacific
Ocean.
That, of course, is the big picture (which, as you may know, you could
see on a small-scale map; see info box on page 12). It is also useful to
focus down a bit and see how local watersheds look on a larger scale
map. You can do this by using atlases, maps and even marine charts to
determine what kind of a watershed you live in. One way to delineate
your own watershed is to consult a regular atlas. For more details, a
topographic map can be used. (Try various scales  large for detailed
information, and smaller for more of the big picture.)

We abuse land because we regard it as
a commodity belonging to us. When
we see land as a community to which
we belong, we may begin to use it
with love and respect.
ALDO LEOPOLD

Key Words
Drainage basin: the total area drained by a river (or rivers) and its tributaries.
Height of land: the connections between all the highest points surrounding a watershed  a
watersheds boundaries.
Non-renewable resource: a resource that is available in a fixed amount in various places in the
earths crust and either is not replenished by natural processes or is replenished more slowly than it
is used, so that it can ultimately be totally depleted, or depleted to the point where it is too expensive to extract and process for human use. Fossil fuels are an example.
Outflow region: downstream end of a river where it empties into the ocean or a lake.
Renewable resource: a resource that can be depleted in the short run if used or contaminated too
rapidly, but which normally will be replaced through natural processes in the long run.
Topography: a detailed description or representation of the features  both natural and artificial 
of an area, such as are represented on a topographic map.
Tributary: a river or stream which contributes its water to a main river by discharging it into the
latter, from either side and at any point along its course.
Watershed boundaries: the height of land that surrounds the watershed.
Watershed: a region that drains via a system of connected stream channels into a particular body of
water such as a river, pond, lake or ocean; also called drainage basin. Within large watersheds there
are many smaller ones.
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Activity Description

S

mall-scale versus largescale maps can be
confusing. As a map gets
smaller in scale, a house on
that map would appear
smaller, and conversely, if a
map is larger in scale, that
same house will look larger. For
example, a map of Canada is a
small-scale map, possibly
1:15,000,000  it covers a
large area and on that map a
house would appear very
small. The scale 1:15,000,000
means that one centimetre on
the map is equal to
15,000,000 cemtimetres (or
150 kilometres) in reality. In
contrast, a map of your
community might be 1:18,000.

PART I:

1. Find your schools location in a regular atlas or map, using whatever
scale you have available (youll find some scales more useful than
others, but try various scales and determine which best suits your
needs).
2. Compare the regular map with the topographic map. List the
essential informational differences between them. What is the
usefulness of each type of map, and how might each one not be so
useful for certain purposes? If you live on the coast, check out a
marine chart of your area, and list the different types of information
you can get from it, as compared to the regular and topographic
map.
3. On the photocopy of the regular map, delineate your watershed
with a highlighter pen, using the height-of-land boundaries around
the watershed. List the boundaries by using names of mountain
peaks, ridges, hills, or other landforms that make up the height-ofland watershed boundaries.
PART II:

Repeat the steps in Part I using the topographic map, again using
whatever scales you have available. List the boundaries by using names
of mountain peaks, ridges, hills, and other landforms that make up the
height-of-land watershed boundaries. Determine where in the
watershed your school is, whether it is near the height of land, the
outflow region, or near a tributary (or a combination of the three).
PART III:

1. Brainstorm definitions for both renewable and non-renewable
resources, and try to come up with a list of examples for each.
Discuss the resulting lists for accuracy. Do you think fresh water is a
renewable or non-renewable resource?
2. Using the information you extracted from the two different types of
maps, try to name as many resources as you can that might be
found in your watershed. Determine whether they are renewable
or non-renewable. Some examples are: trees, fresh water, fish and
minerals.
3. Consider whether different types of maps give you different
information about renewable and non-renewable resources. What
types of maps might these be?

12

WATERSHED WORKS!

4. Brainstorm the implications to your watershed when both nonrenewable and renewable resources are altered or extracted. Try
listing these in a pros/cons table. Can you think of any ways to
minimize or avoid negatively affecting our watersheds  avoiding
the cons? List these!

Extension Idea
Look at watersheds that surround your own watershed. Do you know
anyone in adjacent watersheds? What do you know about what goes
on in the neighbouring watersheds? Are there human settlements? How
are the other watersheds different than yours?

a topographic map
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Activity 2: Watershed Cycles
ACTIVITY OBJECTIVES

First of all...

In this activity you will:

Okay, so the trees growing
he survival of all living things
near your school may not
is
dependent upon the
be Western redcedars.
continuous cycling of water and
They may be Douglas-firs,
nutrients through ecosystems. As
lodgepole pines, red alders,
water continues to cycle on earth
or Garry oaks. There may
many nutrients and pollutants get
not even be any trees near
washed into waterways and tag
your school at all! One
along. In this way, the water cycle
thing is certain, however:
helps to drive some of the other
precipitation does fall on
nutrient (and pollution cycles)
your school and school
too.
grounds. Another thing is
true: when the water lands
 Clive Dobson, in Watersheds,
on the school roof, on the
A Practical Handbook for Healthy
parking lot, on the playing
Water.
field, or anywhere else on
or near the school grounds,
it doesnt just stay there (for
long, anyway!). Water is in a continuous state of dynamic process,
always moving or changing. This activity will help you learn that while
water may disappear for a while, it has to go somewhere.

 Define a watershed and its basic parts
 Learn about the four nutrient cycles and
the hydrologic cycle
 Describe the watershed in which your
school lies, and show it on a map
 Find a hidden (or altered) stream in your
community and determine the location of
its headwaters and outflow
 Determine whether a local hidden stream
has been diverted or otherwise altered
due to development in the community

TIME
Part I: 2 hours + research/homework time
Part II: 1 hour
Total: 3 hours

MATERIALS
 Photocopies of a topographic map of your
community (various scales)
 Round n Round n Round

Watershed

Cycle Information Cards
 Regular map of your community (various
scales)
 Highlighter pen

14

T

The hydrologic cycle is a simple way people describe how water
molecules and essential elements move around in nature. As water
cycles on earth  and through a watershed  many nutrients tag
along. Thus, the water cycle plays a key role in helping to drive these
vital nutrient cycles. A basic understanding of nutrient and hydrologic
cycles can help a person better appreciate the delicate and complex
interactions and connections that take place in watersheds. Four main
nutrient cycles  carbon, nitrogen, phosphorus, and sulphur  play
a major role in the make-up and function of our watersheds. For more
information on these cycles, see the Round n Round n
Round Watershed Cycle Information Cards (pages 18 and 19).

WATERSHED WORKS!

How our watersheds function also depends on how we use (or even
modify) our landscape. If you live in the city, you may have noticed
that streams and creeks sometimes have a tendency to just disappear!
You may live on or near a creek that once was alive and full of happy
gurgling noises, as well as oxygen, fish and other biotic bits and pieces,
which has been paved over in favour of a parking lot or housing
development. Is this the case at or near your school, or in your
neighborhood? What happens when we change our local streams and
creeks? Does this affect the hydrologic and/or nutrient cycles of the
local watershed?

Once by my house ran a beautiful creek
It got covered by the city, the steel and
concrete
Now it runs underground and that just
isnt right
So my friends and I want to bring it up
to daylight
RICK SCOTT AND VALLEY HENNELL
Brewery Creek (song)

Read on to learn more about the various nutrient cycles and hydrologic
cycles that affect your watershed, and find out about the potential
impacts when local streams and creeks are altered.

Key Words
Decomposer: any of various organisms (as many bacteria and fungi) that return organic substances to
ecological cycles by feeding on and breaking down dead matter.
Denitrification: the loss or removal of nitrogen, commonly by bacteria (as in soil) that usually results in the
escape of nitrogen into the air.
Headwaters: upstream region within a watershed; higher elevation source for rivers. The source
of a stream.
Height of land: the connections between all the highest points surrounding a watershed 
a watersheds boundaries.
Outflow: the downstream area of a river or stream where it empties into an ocean or lake.
Tributary: a river or stream which contributes its water to a main river by discharging it into the latter, from
either side, and at any point along its course.
Watershed: a region that drains via a system of connected stream channels into a particular body of water
such as a river, pond, lake or ocean  also called drainage basin. Within large watersheds there are many
smaller ones.
Watershed boundaries: the height of land that surrounds the watershed.
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Activity Description
PART I:

1. Read the Round n Round n Round Watershed Cycle Information
Cards (on pages 18 and 19) to learn more about the four nutrient
cycles and the hydrological cycle.
2. As a class, divide into five groups. As a group, select and research
one of the four basic nutrient cycles (carbon, nitrogen, phosphorus,
and sulphur) or the hydrologic cycle. Try to find as many inputs/
outputs to the cycle as possible! For example, consider the various
roles that species may play in these cycles (consumer, decomposers,
etc.), interactions between living and non-living materials, or the
affects of pollutants introduced to your cycle.
3. Present your findings to the rest of the class, describing the cycle,
the importance of your particular nutrient or cycle, and the special
connections made to watersheds. Try to convey information
through graphs, illustrations, posters or overheads. Consider making
a video or acting out the cycle of your cycle!
PART II:

1. Using both topographic and regular maps, find where local streams
in your community are located. Outline these with a highlighter
pen. Have you seen any of the streams depicted on the map in real
life? Do you know of any that have been paved over or culverted,
or have otherwise disappeared?
2. Using the information you learned while researching the four
nutrient cycles and the hydrological cycles, brainstorm all of the
ways altering or removing a local stream might affect either the
nutrient or hydrologic cycles in your area.
3. Read the Press Release: Project Aims to Restore Spanish Banks Creek
for Salmon. As a class, discuss the pros and cons of daylighting a
stream (bringing it back from underground to become a viable,
healthy stream). Design a hypothetical action plan to daylight one
of the streams in your community. What would you have to do?
Once youve designed a plan, consider implementing it!

Extension Ideas
1. Visit a local municipal engineer and ask to see older maps and
information which may shed light on where the original streams ran
in your community. It may be that theyve been altered very little,
but it may also be that older streams exist underground, or have
been diverted altogether. Or it could be that they no longer exist at
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all in anything near their original state! Visits to local archives, the
library or the water district board may also provide you with more
information.
2. Go on a field trip! Visit a place in the community where a stream
has been diverted, buried, or otherwise altered from its natural
state. Invite the municipal engineer to join you!

Press Release: April, 2000
Project Aims To Restore Spanish Banks Creek For Salmon
VANCOUVER — The Honourable Herb Dhaliwal, Minister of Fisheries and
Oceans and MP for Vancouver South-Burnaby, announced today that salmon
should be able to return to Vancouver’s Spanish Banks Creek for the first time in
more than five decades thanks to a project that restored the creek’s fish habitat.
“Many local residents can remember when Spanish Banks Creek was once a
salmon-bearing stream—before urban development altered its creek banks and
buried much of it in underground culverts that were inaccessible to salmon,” Mr.
Dhaliwal said. “The renewal of this creek is a tribute to many concerned citizens
and agencies, who demonstrated the kind of cooperation crucial for
environmental stewardship.”
If salmon are successful in recolonizing Spanish Banks Creek, it would be only
one of three salmon-bearing streams in the City of Vancouver. About 30 historic
salmon streams have been lost to urban development. The project opened up the
creek to daylight and removed sections of an old culvert that prevented fish
passage. Several components of a natural stream were created, including pools,
riffles and spawning gravel. Woody debris was installed to provide cover for
young fish. As well, the banks were replanted with vegetation and a backshore
area on the beach side of the trail was planted with dunegrass to recreate some of
the natural estuary.
Coho and chum salmon fry will be released into the creek where it is hoped the
fish will be able to grow and thrive in the restored habitat and return to spawn to
re-establish a viable population. The creek will also provide a focus for
community stewardship and Streamkeeper activities.
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Round n Round n Round
Watershed Cycle Information Cards
Biogeochemical cycles are cycles that contain biological or living components,
geological components, and chemical components. The biogeochemical cycles
covered here are the carbon cycle, the hydrologic cycle, the nitrogen cycle,
the phosphorus cycle, and the sulphur cycle.

Carbon Cycle: the cycle of carbon in the earths ecosystems
in which carbon dioxide is fixed by photosynthetic organisms
to form organic nutrients and is ultimately restored to the
inorganic state by respiration and decay.

Hydrologic Cycle: water exists on earth as a solid (ice), liquid
or gas (water vapor). Oceans, rivers, clouds, and rain, all of
which contain water, are in a frequent state of change (surface
water evaporates, cloud water precipitates, rainfall infiltrates
the ground, etc.). However, the total amount of the earths
water does not change. The circulation and conservation of
earths water is called the hydrologic cycle.
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Nitrogen Cycle: a continuous series of natural processes by
which nitrogen passes successively from air to soil to organisms and back to air or soil, involving principally nitrogen
fixation, nitrification, decay, and denitrification.

Phosphorus Cycle: phosphorus dissolves from rocks and
minerals and becomes available to plants for growth; in turn
it is passed along to herbivore and then carnivore consumers,
ultimately being returned to the soil by fungi and bacteria
through the process of decomposition.

Sulphur Cycle: sulphur alternates between solid and gas forms as
it cycles in the environment, similar to the nitrogen cycle. Natural
weathering of rock releases some sulphur minerals directly into soil
and water, as does the decomposition of organic wastes and dead
organisms, the burning of coal and other fossil fuels, and volcanic
activity.
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Activity 3: Water Falling on Cedar
ACTIVITY OBJECTIVES

First of all...

In this activity you will:

All plants and animals require water. Indeed, both plants and animals
(including humans) are drawn to water as surely as streams flow
downhill. Some of the highest biodiversity on the planet exists in the
rainforests of the world, and thats because animals and plants love all
the moisture found there. But water can be found almost everywhere,
and thus life can be found everywhere, too.

 Define biodiversity in terms of its three
basic levels
 Find out which biogeoclimatic zone
your community is in
 Define habitat and its essential
elements, and explain the importance
of watersheds as habitats
 Name one or more introduced (alien)
species and describe the affects of
introduced species on the watershed
 Describe ways in which humans can
help prevent habitat loss and create

Watersheds provide important habitats for a huge variety of life, and
those habitats include both aquatic (water) and terrestrial (land) parts.
Within a single watershed there are a mix of habitats: banks, streams,
ponds, valleys, forests, lakes, wildlife trees, even vacant lots in cities. In
all these places, plants and animals live and find space, food, water and
shelter.

habitat restoration

TIME
Part I: 2 hours + research/homework
Part II: 2 hours + research/homework
Total: 4 hours +

MATERIALS
 Local plant and animal field guides
 Access to local park planner
 Biogeoclimatic map of B.C.; see
http://www.for.gov.bc.ca/pab/publctns/
treebook/biogeo/biogeo.htm
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Habitat loss or degradation tends to reduce biodiversity, as fewer and
fewer species of plants and animals find the area can provide the
space, food, water and shelter that they need. Humans have become
unwitting experts at harming or destroying natural habitats through the
introduction of poisonous fertilizers, urbanization, agriculture,
introduced (alien) species, the building of highways, and the damming
of rivers  to name a few ways. Humans are also quite ingenious at
coming up with ways to reclaim and restore habitat. Really creative
humans can learn how to minimize or even prevent habitat
destruction.
British Columbia has a unique mix of ecosystems, from the desert-like
steppes of the Okanagan to the Coastal Pacific rainforests, and from the
Garry oak ecosystem in the extreme southwest corner of the province,
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to the high glaciers of the Rockies in the east. This ecosystem diversity
creates the conditions for species biodiversity, too. In fact, the highest
biodiversity in Canada exists in British Columbia, and of course all this
amazing and rich diversity of life exists in (you guessed it) watersheds!
This activity will get you started on learning the basics of watershed
habitats, biodiversity and the importance of protecting these things.

The diversity of life forms, so numerous
that we have yet to identify most of
them, is the greatest wonder of this
planet.
Biodiversity
EDWARD O. WILSON, editor

Key Words
Biodiversity (or biological diversity): the variety of life in all
its forms, including species, genetic and ecosystem
diversity.
Biogeoclimatic zone: a landscape region which is generally characterized by certain biological, geological and
climatological attributes. There are 12 zones in B.C.
Ecosystem diversity: the variety of different natural
systems, such as pond, marsh, open field, within a given
area.
Ecosystem: an interacting and interrelated community of
biotic (living) and abiotic (non-living) things.
Genetic diversity: individual diversity within a species.
Habitat: a place or type of place where a plant or animal
or community of plants or animals naturally or normally
thrives; the place provides food, water, space and shelter.
Introduced or alien species: plants and animals that
become established in areas where they were not formerly
found. They may be introduced by people, either accidentally or intentionally.
Riparian zone: the area at, near, or located along a body
of water, often a stream or river.
Species diversity: the variety of different species living
within a given area.

What is
a biogeoclimatic zone?

O

ne way to determine
which trees grow in and
near your community is to find
out what biogeoclimatic zone
you live in. The word
biogeoclimatic, besides being a
really long word (7 syllables and
14 letters!), is also a very useful
word that combines three
concepts: bio (meaning life,
such as plants), geo (meaning
earth, such as geology) and
climatic (meaning climatic, such
as the amount of precipitation
in the area). You will need to
consult a biogeoclimatic zone
map of B.C. (page 23) to see
which zone you live in.

Steppe: a cool, continental environment that is too dry for
trees to thrive in. Grasses succeed in these harsh places
because they have small, simple, ephemeral structures
above the ground and huge, fibrous root systems below.
Wildlife tree: any standing dead or living tree with special
characteristics that provide habitat for wildlife.
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Activity Description
PART I:

1. In which of B.C.s 12 biogeoclimatic zones do you live? Is it the
Coastal Douglas-fir Zone? Is it the Interior Cedar-Hemlock Zone?
The Sub-Boreal Spruce Zone? What is the special nature of your
biogeoclimatic zone? Refer to the sample biogeoclimatic zone map
on page 23 to get an idea of the zones in B.C. Then, refer to a
proper biogeoclimatic zone map to find out more about your zone.

Genetic diversity

2. As a group, research one of the biogeoclimatic zones in B.C.
Determine what topographical, biological/ecological and climatic
conditions make up this zone. Is it a region of high rainfall and high
water flow, or low rainfall and low water flow? Try to identify one
unique aspect that characterizes your zone. For example, can you
identify the dominant tree species in your zone?
3. Brainstorm a definition for biodiversity. Research photos or
drawings which depict the three basic levels of biodiversity (genetic,
species and ecosystem). Find examples of biodiversity relevant to
your biogeoclimatic zone.
4. Define habitat and find photos or drawings which depict a habitats
essential elements (food, water, shelter, and space). List as many
ways as you can think of that connect watersheds with the three
levels of biodiversity and the essential elements of habitats.

Species diversity

5. With all of your information, create a Biogeoclimatic Brochure. The
point of this brochure is to share with others from outside your
zone the unique characteristics that it is comprised of. Be creative.
Add sections such as What to Bring (for example, an umbrella, if
your zone gets lots of rainfall, etc.).
PART II:

Alien Invaders! Find out if you have alien invaders (introduced or nonnative species) in your biogeoclimatic zone. What plants or animals are
they, specifically? How did they get there? Can you find evidence of
these species right in your own local watershed? How does the
introduction of non-native species of plants and animals affect your
watershed? Does the introduction of alien species affect biodiversity?
Can you think of a way to help get rid of those species? Brainstorm the
possible effects of alien invaders, overall. Consider adding this
information to your Biogeoclimatic Brochure.
Ecosystem diversity
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Extension Idea
Consider hosting an Exotic Species Extermination Event  for example,
a Scotch Broom pull. Organize a group of students and teachers,
as well as parents and other family members to spend a
couple of hours helping eradicate the offending species.
This activity could take place on the school grounds or a
local park or other public green space. Remember to
consult with and obtain permission from your school
principal or local parks board or park planner before
undertaking eradication activities in any park.

Biogeoclimatic zone map of BC
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Activity 4: Watershed Weather Watch
ACTIVITY OBJECTIVES

First of all...

In this activity you will:

Watersheds are affected by numerous and varied processes, including
of course, the weather that occurs in and around the watershed
boundaries (especially precipitation, or lack thereof). As you know,
each watershed is physically defined by its surrounding height of land.
Various factors in and around the watershed affect what weather will
be there, and conversely, the weather affects action within the
watershed (such as what kind of biogeoclimatic zone you live in; see
Activity 3  Water Falling on Cedar  to find out more about your
zone).

 Define weather, and distinguish between
weather and climate
 Explain how certain cloud formations will
likely lead to up-coming weather patterns
in and around the local watershed
 Describe the rainshadow effect and how
this influences the amount of water
moving through a watershed
 Describe how wind affects the weather in
a watershed, and define the various types
of wind that might occur in a river valley

In this activity you will investigate how weather happens in and around
watersheds in various biogeoclimatic zones, and how wind and
topography can affect the amount of precipitation falling into a
watershed.

TIME
Part I: 45 minutes + 15 minutes daily for
1 week
Part II: Two one-hour sessions +
homework and research time
Total: 4.5 hours +

MATERIALS
 Weather log for each person (an
inexpensive notebook)
 Photo or drawings of the four basic
cloud types (see Four Basic Cloud
Types)
 Weather vane (or the school flag)
 An anemometer (or a copy of the
Beaufort Scale for estimating;
see http://www.m-w.com/mw/table/
beaufort.htm)
 Thermometer and barometer
 Weather and cloud field guides

Key Words
Anabatic wind: wind blows up the slopes of a valley during the
day as the valley sides warm up, the warm air rises, and the
relatively cool air from below rushes up to replace the rising
warm air.
Beaufort Scale: a scale in which the force of the wind is indicated by numbers from 0 to 12.
Katabatic wind: cool winds which occur at night when the air
cools over the mountain slopes and falls to the valley floor.
Land breeze: much like a katabatic wind, the land breeze
begins to occur when, during the evening, the sea breeze slacks
off. At night the land cools to produce a land breeze, which is
the opposite of a sea breeze. It is generally not as strong as a sea
breeze.
Orographic rain: moisture-laden air is forced to rise over a
mountain barrier, the air cools, and condensation and precipitation often result. This process often has a strong effect on the
local weather.
Rainshadow: an area which has a relatively light average rainfall
because it is sheltered from the prevailing rain-bearing winds by
a range of mountains or hills. It is therefore situated on the lee
side of the range.
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Sea breeze: much like an anabatic wind, the sea breeze
blows from sea (or other large water body) to land and
occurs when the air over the land is heated more rapidly
than the air over the adjacent water surface. As a result, the
warmer air rises and the relatively cool air from the water
flows onshore to replace it.
Weather: The condition of the atmosphere over a certain
short period, as described by various meteorological phenomena such as atmospheric pressure, temperature, humidity, rainfall, cloudiness and wind speed and direction.

Oh mercy how it blows!
This place is all superlatives.
It blows extremely hard
or rains extremely hard or suns
until youre melted or all
at once until youre giddy.
EMILY CARR

Four Basic Cloud Types
Cirrus: these form in the upper realms of the sky and often precede the lower clouds of an
approaching storm. The wispy, ethereal nature of cirrus changes into the layered
cirrostratus or cirrocumulus as the storm nears.

Cumulus: a flat-base cloud that appears heaped up.Fair weather cumulus have less buildup but might produce rain if they build into tall towers. If the billowing form occurs in
layered clouds, it is called stratocumulus (when at low levels within the atmosphere),
alto cumulus (mid levels), or cirrocumulus (higher levels).

Nimbus: a rain cloud which occurs in two forms: nimbostratus, which is layered to great
heights ahead of a front and produces steady rain, and cumulonimbus, which has grown
upward from a smaller cumulus cloud and produces heavy rainshowers, thunder, lightning
and sometimes hail.

Stratus: low, uniform, featureless cloud, sometimes producing drizzle. When it touches the
sea, it is called fog. When this layered cloud form occurs in the mid levels of the atmosphere it
is called altostratus, and at higher levels, cirrostratus. Precipitation does not fall from these
higher stratus clouds.
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Activity Description
PART I:

1. Review the drawings of the four basic cloud types (see Four Basic
Cloud Types) and discuss the diagnostic features of each. Use this
information to connect with the real-life observations made during
the weather log activity.
2. The weather plays an important role for watersheds, especially in
terms of the timing and amount of precipitation that falls locally. Set
aside 15 minutes every day to go outside (or at least look out the
window) to observe the weather. Make note of observations in your
weather log. Do this on a regular basis and you will become very
good at interpreting clouds and making weather forecasts. Record
observations for the following questions in your Weather Log:
Cloud cover: What kind of clouds can be seen?

Orographic lift is when moisture-laden air is
forced to rise over a mountain barrier, the air
cools, and condensation and precipitation often
result. As the air descends on the eastern side of
the mountains, water evaporates and clouds tend
to disappear, causing sunny, dry conditions  we
call this the rainshadow effect.

Wind: Which direction is the wind blowing? What is the wind
speed and direction? (Use your weather vane or flag and
anemometer or Beaufort Scale.) Has it changed direction from
yesterday? How? Is the wind increasing in velocity or decreasing?
Does the wind direction, along with cloud type, indicate a front
moving in? How might this affect precipitation in your watershed?
What is the prevailing wind direction in your community? Is it
seasonal (does it change from season to season)?
Rainshadow: Is your school in a
rainshadow? Or do you live on the
rainy, windward side of the hills? How
does your geographic location, local
relief, and wind direction affect how
much water flows through your
watershed?
Other Observations: Are there other
weather clues you can see, such a halo
around the sun? (A halo around the
sun generally means precipitation will
arrive in 24 - 48 hours. Consult your
weather field guide for more diagnostic
weather information.) What is the
temperature? Use your barometer.
What is the atmospheric pressure?
What does a change in atmospheric
pressure indicate?
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3. Using the data youve gathered, can you deduce how the weather
might play a role in the biology of your watershed? How does your
watersheds topography affect the weather?
PART II

1. Divide into groups, and have each group choose three different
locations, from three of the biogeoclimatic zones in British
Columbia. (See Activity 3  Water Falling on Cedar  for more
information on biogeoclimatic zones).
2. Gather data about the weather in each of your three different zones
by contacting regional weather stations, researching the Internet (try
www.weatheroffice.com), listening to the radio, checking out the
weather channel on television, or looking in the newspaper. Obtain
annual temperature and precipitation data from each of your three
zones. Can you see any connections between the weather in those
locations and the biogeoclimatic zone knowledge you gained in
Activity 3?

Anemometer: an instrument for
measuring and indicating the
force or speed of the wind.

3. Bring your observations back to share with the rest of the class so
that they benefit from your research. As a class, compile your
observations into a Provincial Weather Log or make a visual display
of the different weather patterns through British Columbia, and
share this with the rest of your school.

Extension Idea
Go back to Part II of this activity and contact a sister school in one of
your biogeoclimatic zones. Exchange and compare weather
observations from your biogeoclimatic zone with observations from
your sister schools zone. What did you learn?
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