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Figure 1.  Watershed is an area of land that drains
downslope to the lowest point.
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Figure 2.  Suggested terminology for watershed descriptive terms based on USGS
hydrologic “fields.”  These fields correspond to the following terms: river basin (3rd field),
sub-basin (4th field), and watershed (5th field).  In the figure, the Willamette River Basin is
divided into sub-basins including the Middle Fork Willamette, which is divided into
watersheds including the Middle Fork Willamette downstream tributaries.  This watershed
then includes a subwatershed, drainage, and site, as seen in the lower right of the figure.
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REGIONAL PATTERNS IN WATERSHED CONDITIONS

Large-Scale Processes
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Figure 3.  Human activities such as urbanization and road development can modify the routing
of water. An increase in impervious surfaces causes a decrease in infiltration and an increase in
runoff.
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Figure 4.  This assessment manual uses Level III (shown in figure) and IV ecoregions to characterize patterns within
a watershed.
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Figure 5.  Typical distribution of CHTs in a mountainous watershed.
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Figure 6.  The hydrologic cycle describes the circulation of water around the earth, from ocean to
atmosphere to the earth’s surface and back to the ocean again.
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Hydrologic Data: Collection and Use
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Figure 7.  Typical hydrographs from different  ecoregions, showing the differences between
storm-driven runoff (A) and spring snowmelt (B).
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Figure 8.  Hydrograph patterns showing the difference between watersheds with a
steeper topography, which have a rapid runoff response (top), and watersheds with flatter
topography, which have a slower, more prolonged runoff response (bottom).
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Figure 9.  A recurrence interval is the average length of time between two events (rain,
flooding) of the same size or larger. Recurrence intervals are associated with a probability, as
illustrated in the figure for streamflow.
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Figure 10.  Deep-seated landslides often originate from shallow depressions, but can
also involve a broader area of a hillslope. When shallow landslides move into a
channel they can trigger debris flows—a rapid movement of soil down a steep channel.
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Figure 11.  Soil creep and earth flows occur as gravity moves soil downhill toward streams.
Trees on the surface of an earth flow often become tilted as the soil they are rooted in moves
downhill.
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Figure 12.  The riparian zone provides a number of functions, as illustrated.
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Figure 13.  Large woody debris is recruited to the stream by bank erosion, mortality (disease or
fire), or wind throw.
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Figure 14.  Radiation from vegetation decreases fluctuation of water temperatures on a daily
basis in forested streams compared with streams that have no canopy cover. Inputs of cool
groundwater are also a significant source of stream cooling in some areas.
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Figure15.  Measures of water quality—the criteria or indicators—provide the connection
between the beneficial uses of water and the natural and human sources of watershed inputs.
These relationships provide the context for water quality and fisheries assessments.
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Figure 16.  Salmon and trout have three distinct life history patterns: (1) “anadromous,”
spending some portion of their life history in the ocean and returning to freshwater streams
to spawn; (2) “resident,” spending their entire lives in the stream network; or (3) fluvial or
adfluvial, moving between large river systems or reservoirs and the stream network where
they were born.
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Table 1.  Generalized life history patterns of anadromous salmon, steelhead, and trout in the Pacific Northwest.1

Species
Adult

Return
Spawning
Location

Eggs in
Gravel2

Young in
Stream

Freshwater
Habitat

Young Migrate
Downstream

Time in
Estuary

Time in
Ocean

Adult Weight
(average)

COHO Oct-Jan coastal streams,
shallow tributaries

Oct-May 1+yrs tributaries,
main-stem,
slack water

Mar-Jul (2nd yr) few days 2 yrs 5-20 lb (8)

CHUM Sept-Jan coastal rivers and
streams lower
reaches

Sep-Mar days-weeks little time in
fresh water

shortly after leaving
gravel

4-14 days 2.5-3 yrs 8-12 lb (10)

CHINOOK main-stem large
and small rivers

main-stem-
large and
small rivers

days-
months

2-5 yrs

spring Jan-Jul Jul-Jan 1+yrs Mar-Jul (2nd yr) 10-20 lb (15)
summer Jun-Aug Sep-Nov 1+yrs spring (2nd yr) 10-30 lb (14)
fall Aug-Mar Sep-Mar 3-7 months Apr-Jun (2nd yr) 10-40 lb

STEELHEAD3 tributaries,
streams, & rivers

tributaries less than a
month

1-4 yrs

winter Nov-Jun Nov-Jun Feb-Jul 1-3 yrs Mar-Jun (2nd-5th yr) 5-28 l b(8)
spring Feb-Jun Feb-Jun Dec-May 1-2 yrs spring & summer (3rd-

4th yr)
5-20 lb

summer 
(Col. R.)

Jun-Oct Jun-Oct Feb-Jun 1-3 yrs Mar-Jun ( 3rd-5th yr) 5-30 lb (8)

summer 
(coastal)

Apr-Nov Apr-Nov Feb-Jul 1-2 yrs Mar-Jun (of 2nd-5th yr) 5-30 lb (8)

Inland Columbia
STEELHEAD/
REDBAND

Jun-Oct tributaries spring 1-3 yrs or
resident

1-3rd yr less than a
month

1-4 yrs

Oregon Basin
REDBAND

resident
spring

spring resident resident na na

Coastal-Sea Run
CUTTHROAT

Jul-Dec tiny tributaries of
coastal streams

Dec-Jul 1-3 yrs
(2 avg.)

tributaries Mar-Jun (2nd-4th yr) less than a
month

0.5-1 yrs 0.5-4 lb (1)

Lahontan
CUTTHROAT

resident spring resident tributaries,
lakes

resident na na

Westslope
CUTTHROAT

resident
Mar-Jul

small tributaries Apr-Aug resident tributaries resident na na

BULL TROUT Jul-Oct cold headwaters,
spring-fed streams

Sep-Apr 1-3 yrs
(2 avg.)

prefer water
< 15oC

spring, summer, fall
(1st-3rd yr)

na na 0.5-20 lb (varies
with form)

1 Life h is tory p atterns vary— fish in  each w atersh ed m ay h ave u niq u e t im in g and p atterns  of sp aw nin g, grow th, and m igratio n.  As  p art o f th e f ish assessm ent you w ill
upd ate th is ch art.

2 Th e eg gs  of m os t salm o nids  tak e 3-5 m o nths to  h atch at th e preferred w ater tem p erature of 50-5 5ºF; stee lh ead eggs  c an h atch in  2  m o nths.
3 S teelh ead, un lik e salm o n and co astal cutthro at trout, m ay not d ie after  sp aw ning.  Th ey can m igrate b ack out to  s ea an d return in  later years to  sp aw n ag ain.
F rom : S tream Net W eb page (w ww .stream net.o rg) –  fac t sheets
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Figure 17.  Salmonid distribution in a watershed varies by species and life history stage.
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Figure 18.  Elements of in-stream fish habitat that affect
salmonid production in fresh water include depth and water
velocity, cover, spawning gravels, and temperature ranges.

These conditions are dependent on such physical
characteristics as pools and side channels, substrate, and
riparian vegetation.
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Figure 19.  Culverts under roads can block fish passage through a number of factors,
including excessive water velocity, insufficient depth, excessively high jumps, or a
combination of these factors.
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Table 2.  Summary of potential stream impacts from human activities.

Human Activity Potential Disturbances Potential Habitat/Watershed Process Responses
Timber harvest • removal of riparian zone canopy cover

• soil disturbance, increased erosion of fine sediments
• alteration of total basin vegetation cover

• increased summer water temperatures
• reduced woody debris recruitment potential
• decrease in interstitial spaces and pools (spawning and rearing habitat)
• alteration of timing and magnitude of peak flows (hydrology)
• change in timing and characteristics of landslides

Transportation (road
development, rail,
bridges, etc.)

• surface erosion, increased fine-sediment inputs
• destabilization of upslope areas

increased coarse- and fine-sediment inputs
• blockage of migratory corridors (culverts)
• loss of riparian vegetation
• chemical spills, toxics, nutrient runoff

• decrease in interstitial spaces and pools (spawning and rearing habitat)
• major channel disruption & catastrophic loss of habitat with major

events
• loss of migratory population component
• increased summer water temperatures
• reduced woody debris recruitment potential
• chemical contamination
• changes in peak flows

Agriculture/livestock
grazing

• bank damage
• soil compaction
• in-channel stream bed disruption
• removal of bank vegetation
• changes in vegetation species & distribution

• decreased bank stability & direct inputs of fine sediments
• reduced water infiltration, changes in peak flows, reduced baseflows
• loss or disruption of summer rearing habitat
• loss of cover, increased summer water temperatures & formation of

anchor ice
• increased stream nutrients

Agriculture/crops • soil compaction
• surface erosion, increased fine-sediment inputs
• removal of bank vegetation
• chemical, nutrient runoff

• decreased bank stability & direct inputs of fine sediments
• reduced water infiltration, changes in peak flows, reduced baseflows
• loss of cover, increased summer water temperatures & formation of

anchor ice
• increased stream nutrients, contamination

Mining • streambed disturbance
• fine-sediment inputs
• chemical runoff or seepage to groundwater

• loss or disruption of spawning & summer rearing habitat
• creation of chemical barriers &/or direct fish mortality, groundwater

contamination
Dams (hydroelectric
development, water
supply, irrigation
diversions)

• blockage of migratory corridors
• changes in temperature, sediment delivery, flow

regime due to dam regulation
• increased temperatures, fine sediments, chemicals

and nutrients with wastewater returns
• channel dewatering

• loss of migratory/anadromous population component
• overall decrease in habitat condition
• direct mortality loss of one or more year-classes, reduction of redds,

loss of available habitat
• loss of anadromous prey base/nutrients
• loss or disruption of spawning & summer rearing habitat

�
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Table 2.  (continued).

Human Activity Potential Disturbances Potential Habitat/Watershed Process Responses
Urbanization,
channelization,
diking, levees,
recreation, &
other

• reduction / removal of riparian vegetation
• direct streambed modification
• dewatering
• stormwater runoff, reduced infiltration to soils

• increased summer water temperatures & formation of anchor ice
• habitat simplification
• reduced channel stability, channel incision
• chemical, nutrient, bacterial inputs
• increased magnitude and frequency of peak flows
• reduced baseflows

UTILIZATION/HARVEST
Fishing harvest • direct mortality • reduced recruitment & loss of nutrients to the stream

SPECIES INTERACTIONS
Exotic species
introductions,
hatchery production

• competition
• hybridization
• predation
• disease
• water pollution

• displacement from most favorable habitats
• sterile or less fit hybrids
• direct mortality
• weakness
• nutrient, dissolved oxygen, and chemical contamination

HISTORICAL HUMAN USES (modifications that may not be apparent without historical research)
Splash damming &
log drives, yarding
up stream channels,
channel dredging,
harvest of stream-
bank trees,
agriculture

• channel scour
• streambed damage
• removal of riparian vegetation
• bank destabilization

• long-term loss or disruption of spawning & summer rearing habitat
• increased summer water temperatures & formation of anchor ice
• reduced woody debris recruitment potential
• decrease in interstitial spaces and pools (spawning and rearing habitat)

Water withdrawals/
channel dewatering

• dry channel • migration barriers, loss of one or more year-classes of fish

Stream cleaning to
remove wood

• reduced sediment retention
• increased channel scour
• reduced channel complexity

• loss or disruption of spawning, summer & winter rearing habitat

Placer (hydraulic)
mining or gravel
quarries

• streambed disturbance
• substrate removal

• loss or disruption of spawning & summer rearing habitat

Beaver eradication • dam deterioration, removal
• loss of pond/wetland areas

• loss of rearing habitat
• alteration of water retention/floodplain function
• temperature increases

Tailings deposits • fine-sediment inputs
• toxic contaminants

• loss or disruption of spawning & summer rearing habitat
• creation of chemical barriers &/or direct fish mortality
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