River Features & Function

Flathead Lake Biological Station
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Swan River

The image depicts the
Swan River as it enters
the Northeastern side of
Flathead Lake.

* \~V</here would you
expect to find
adult, juvenile,

. and fry (baby)

5 fish?

e




River
Features

ldentify and label
the following:
- Aquatic zone




River
Features

ldentify and label
the following:

- Aquatic zone

- Riparian zone




River
Features

ldentify and label
the following:
Aquatic zone
Riparian zone
Upland zone

UPLANDS ZONE

>
>

Highest area.

Catches snow and rain released into
the river during the spring, summer,
and fall.

Human impacts and fire impact the
amount, timing, and quality of the
water entering the river.

Many species move freely between
the riparian and upland zones.
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Features

ldentify and label
the following:
Aquatic zone
Riparian zone
Upland zone
Meander

UPLANDS ZONE

» Highest area.

» Catches snow and rain released into
the river during the spring, summer,
and fall.

Human impacts and fire impact the
amount, timing, and quality of the
water entering the river.

Many species move freely between
the riparian and upland zones.
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Features

ldentify and label
the following:
Aquatic zone
Riparian zone
Upland zone
Meander
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RIFFLE

» Short, straight
region with
turbulent water.

» Fast moving.

> Full of oxygen.

» High insect
biodiversity.

UPLANDS ZONE

» Highest area.

» Catches snow and rain released into
the river during the spring, summer,
and fall.

» Human impacts and fire impact the
amount, timing, and quality of the water
entering the river.

» Juvenile fish feed » Many species move freely between the

at downstream
end of riffles.

riparian and upland zones.
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RIFFLE

» Short, straight
region with
turbulent water.

» Fast moving.

» Full of oxygen.

» High insect
biodiversity.

UPLANDS ZONE

» Highest area.

» Catches snow and rain released into
the river during the spring, summer,
and fall.

» Human impacts and fire impact the
amount, timing, and quality of the water
entering the river.

» Juvenile fish feed » Many species move freely between the

at downstream
end of riffles.

riparian and upland zones.
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Features

ldentify and label

the following:
Aquatic zone
Riparian zone
Upland zone
Meander
Riffle
Run

00l

\

RIFFLE

» Short, straight
region with
turbulent water.

» Fast moving.

» Full of oxygen.

» High insect
biodiversity.

UPLANDS ZONE

» Highest area.

» Catches snow and rain released into
the river during the spring, summer,
and fall.

» Human impacts and fire impact the
amount, timing, and quality of the
water entering the river.

> Juvenile fish feed > Many species move freely between

at downstream
end of riffles.

the riparian and upland zones.
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River
Features

ldentify and label

the following:
Aquatic zone
Riparian zone
Upland zone
Meander
Riffle
Run
Pool
Point bar

RIFFLE

» Short, straight
region with
turbulent water

., » Fast moving.

> Full of oxygen.
» High insect
biodiversity.

UPLANDS ZONE

» Highest area.

» Catches snow and rain released into
the river during the spring, summer,
and fall.

» Human impacts and fire impact the
amount, timing, and quality of the
water entering the river.

» Juvenile fish feed » Many species move freely between

at downstream
end of riffles.

the riparian and upland zones.

POINT BAR
/ » Shallow,
inner edge of
meander
where
sediments
deposit.




Features |grsmi

turbulence.
» Spawning
sites.
» Oxygen-rich
water flow

Identity and label g oo

the following:
Aquatic zone
Riparian zone
Upland zone
Meander
Riffle
Run
Pool
Point bar
Glide
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RIFFLE

» Short, straight
region with
turbulent water.

» Fast moving.

> Full of oxygen.

» High insect
biodiversity.

UPLANDS ZONE

» Highest area.

» Catches snow and rain released into
the river during the spring, summer,
and fall.

» Human impacts and fire impact the
amount, timing, and quality of the
water entering the river.

» Juvenile fish feed » Many species move freely between

at downstream
end of riffles.

the riparian and upland zones.
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POINT BAR
/ » Shallow,
inner edge of
meander
where
sediments
deposit.
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_ ‘ Floodplain Flow (ZS-lOOqearg)
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Base Flow (lowest £low)

Bankfy|| (max Flow in & channel)

#1. All FLOWS HAVE AN IMPORTANT FUNCTION AND ARE
NECESSARY FOR A HEALTHY ECOSYSTEM.
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Eipm"lan Flow

(every few years)

Healthy River

k j’ﬁ — | ‘ F'oodp\ain Flow (Z‘S-IOO\]ears)
=5

I S 2

¢ =— o
Base Flow (lowest £low)

» Typically occurs in summer.
» Keeps riffles wet.
» Keeps pools filled.

Bankfull (max Flow in & channel)

#1. All FLOWS HAVE AN IMPORTANT FUNCTION AND ARE
NECESSARY FOR A HEALTHY ECOSYSTEM.
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Riparian Flow : '
(evc‘:-\’ {!ew years) \ [ ‘ Floodplain Flow ( 2‘5-\00\]ear5)

\___/ - —
Base Flow (lowest flow)

» Typically occurs in summer.
» Keeps riffles wet.
» Keeps pools filled.

Bankfull (max Flow in & channEI)

» Provides stream power to transport
sediments.
» Maintains high quality spawning gravels.

#1. All FLOWS HAVE AN IMPORTANT FUNCTION AND ARE
NECESSARY FOR A HEALTHY ECOSYSTEM.
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Riparian Flow
(eve‘:-sf {;ew s,ears\ Floo dp\a'm Flow (25-100 \,ears)

» Creates a complex

high quality habita_t. Base Flow (lowest flow)
» Impacts overhanging

bank cover and » Typically occurs in summer.

availability of large > Keeps riffles wet.
wood. > Keeps pools filled.

Bankfull (max Flow in & channel)

» Provides stream poser to transport
sediments.
» Maintains high quality spawning gravels.

#1. All FLOWS HAVE AN IMPORTANT FUNCTION AND ARE
NECESSARY FOR A HEALTHY ECOSYSTEM.
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Healthy River
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Ripar'lan Flow
(every few years) \ }fﬁ ‘ Floodplain Flow (25-100 \,ears)

al V% g
\L.Lﬁ T , Ny » Determines floodplain structures.

> Creates a complex oy W — 3 > Co?nectsi:;‘looc.jplaig ;c; rc':rqzlln)nel.
. . . o
high quality habitat. gaee Flow (lowest flow) ankKfyll (max tlow In a

> Impacts overhanging _ . > Provides stream poser to transport
bank cover and » Typically occurs in summer. sediments

availability of large > Keeps riffles wet. o . _ _
wood. > Keeps pools filled. » Maintains high quality spawning gravels.

#1. All FLOWS HAVE AN IMPORTANT FUNCTION AND ARE
NECESSARY FOR A HEALTHY ECOSYSTEM.




@ Eight Characteristics of a
Healthy River

#2. FLOODS PERIODICALLY SHIFT THE MEANDERS AND
REARRANGE THE POINT BARS.
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— Shifting meanders
"4 ., Deposition - -
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#2. FLOODS PERIODICALLY SHIFT THE MEANDERS AND
REARRANGE THE POINT BARS.
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wiHhout access
to +loodplan

i
l with acess
to floodplain

Floop Event

#3. A HEALTHY RIVER HAS ACCESS TO ITS FLOODPLAIN.



@ Eight Characteristics of a
Healthy River

River Has Access River Does Not Have Access

» Decreases strength of flood flow > Increases strength of flood flow

» Decreases velocity, depth, &

rosion
slope of the flood flow > Increases erosio

» Leads to channel migration » Creates deeper channels
» Creates varied habitats » Destabilizes the banks

» Fertilizes the floodplain » Fills in the pools

> Promotes regeneration and

growth of plants » Channel braiding occurs

#3. A HEALTHY RIVER HAS ACCESS TO ITS FLOODPLAIN.




@ Eight Characteristics of a
Healthy River

;O(DOAverage Daily Discharge of the Rivers in the Flathead Watershed
) :

»s 000 - A\l . — Elathead River at
s Columbia Falls
North Fork Flathead
20,000 f ! near Columbea Falls
, e Maddie FOork Flathead
15,000 = | near West Glacer
| | South Fork Flathead
near Columbia Falls
w— SWON Raver NCor
Beplork
w— Stillwater River near
Whitehish
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Dec
(Kendall, Flathead National Forest)

#4 . RIVERBED MATERIALS MOVE PERIODICALLY.
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#4 . RIVERBED MATERIALS MOVE PERIODICALLY.
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If the
sediment size
or amount of

If the
sediment size
or amount of

sediment sediment
INCREASES DECREASES
the river the river
channel channel
FILLS IN DEEPENS




@ Eight Characteristics of a
Healthy River

More sediments leaving than entering
= erosion

_ Dissolved and suspended load
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#5. THE SEDIMENT ENTERING THE RIVER EQUALS THE
SEDIMENT LEAVING THE RIVER.
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#6. HEA
SOA
AQU

_THY (VEGETATED & UNDEVELOPED) FLOODPLAINS
K UP THE WATER, REPLENISH GROUNDWATER
FERS, PREVENT DOWNRIVER FLOODING, AND

_LE NUTRIENTS THROUGH THE RIPARIAN ZONE.
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Eight Characteristics of a
Healthy River

_THY (VEGETATED & UNDEVELOPED) FLOODPLAINS
K UP THE WATER, REPLENISH GROUNDWATER
FERS, PREVENT DOWNRIVER FLOODING, AND

_LE NUTRIENTS THROUGH THE RIPARIAN ZONE.



&

, 2013)

#6. HEA
SOA
AQU
CcYC

Eight Characteristics of a
Healthy River

S A

_THY (VEGETATED & UNDEVELOPED) FLOODPLAINS
K UP THE WATER, REPLENISH GROUNDWATER
FERS, PREVENT DOWNRIVER FLOODING, AND

_LE NUTRIENTS THROUGH THE RIPARIAN ZONE.
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#6. HEALTHY (VEGETATED & UNDEVELOPED) FLOODPLAINS

SOAK UP THE WATER, REPLENISH GROUNDWATER
AQUIFERS, PREVENT DOWNRIVER FLOODING, AND
CYCLE NUTRIENTS THROUGH THE RIPARIAN ZONE.
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Eight Characteristics of a
Healthy River

OQUMMER € FALL

_THY (VEGETATED & UNDEVELOPED) FLOODPLAINS
K UP THE WATER, REPLENISH GROUNDWATER
FERS, PREVENT DOWNRIVER FLOODING, AND

_LE NUTRIENTS THROUGH THE RIPARIAN ZONE.
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@ Eight Characteristics of a
Healthy River
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Reshapes/redirects meanders
Moves main river channels

Rejuvenates riparian zones
Forms & maintains side channels

Scours floodplains
Maintains off-channel wetlands

st st sbsbsl

# (. LARGE 10-20 YEAR FLOODS CREATE A COMPLEX
RIVER HABITAT.
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#8. NATURAL FLOWS LEAD TO DIVERSE RIPARIAN
COMMUNITIES OF PLANTS AND ANIMALS.
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#8. NATURAL FLOWS LEAD TO DIVERSE RIPARIAN
COMMUNITIES OF PLANTS AND ANIMALS.




@ Eight Characterlstlcs of a
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habitat simple Complex large wood shade

#8. NATURAL FLOWS LEAD TO DIVERSE RIPARIAN
COMMUNITIES OF PLANTS AND ANIMALS.



How does the river and floodplain
habitat change over time?

Channel Position

B 2004
I 2003

2002 R N Floodplain Change
W 1999 7 B stable
- 1992 | : B Changed once or twice
- 1986 ;s b ' || Changed 3 or 4 times
1981 & f) ‘ | Changed 5 or 6 times
B 1966 " ® B Changed 7 or 8 times

Bl 1945

Whited, FLBS




@How does the river and floodplain
habitat change over time?
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@How does the river and floodplain
habitat change over time?

Stream £ A - Stream
Temperature °C S ey AN Temperature °C
’ s High :25

— Low : 13

100

Stream Temperature Changes through out the day



@ Explore with Google Earth

Use Google Earth on your computer or tablet to
zoom In and examine a local river.

First identify the meanders, glides, riffles, runs,
pools, point bars, and side channels of the river.

Next answer the guestions on your worksheet.



@ Brainstorm with a Partner

Partner up with your closest neighoor.

Do a QUICK 3-minute brainstorm on whether you
think rivers in the region are in a natural or healthy
state.

Record your thoughts and ideas on your
WOIrKSHeet.
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@ Reflect and explain

How do the eight characteristics of a
healthy river Impact the river's water
guality, water flow, amount of erosion,
and availability of diverse habitats?



