(BOmponents of a Stream

= Channel, Riparian Zone, Alluvial Aquifer

& Interactions between external drivers and these
components ultimately affect stream
temperature.
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Figure 1. Structural components of a stream system (not all
features exist in all streams. )
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Heat Load

energy is transferred from the sun to the
‘directly via radiation.

= Atmospheric heat reaches stream surface via
convection, conduction and advection; and
then moves into the channel via conduction.
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Buffering Processes

Can heat or cool the stream.
Store heat as opposed to adding or removing.

Integrate variation in discharge and
temperature over time.

Alluvial exchange or Hyporheic flow (most
important buffer)
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Human Influence

the timing or magnitude of amount
delivered to the channel or the
er delivered to the channel.

hanging physical structure of a stream can
fluence heat load and stream’s ability to
ithstand a given heat

with different structural
characteristics will differ
in their sensitivity to
human influence.




Stream Size

G. C. Poole and C. H. Berman

Table 3. Relative influence of stream characteristics on temperature in small, medium, and large streams

Stream characteristics

Riparian Stream Phreatic Hyporheic
shade discharge Tributaries groundwater groundwater

High Low Moderate High Low—-Mod
Riparian shade and lateral phreatic groundwater inputs provide thermal stability. Lateral tributaries can
frequently affect overall stream temperature. Large wood stores sediments and creates streambed
complexity, driving hyporheic flow. (However, hyporheic influence is high and shade moderate in alpine
meadow systems. )

Moderate Moderate High Moderate Mod-High
Temperature of lateral tributaries has strong influence on stream temperature. Effects of riparian shade
modest. Thermal inertia due to larger flows becomes more important. Where floodplains form, channels
patterns become more complex, and alluvial aquifers are well developed, hyporheic influence can be
high. Large wood creates habitat complexity and forms channel-spanning jams that may provide
significant shade to the stream.

Low High Low-Mod Low—Maod Mod-High
Complex floodplain morphology creates a diversity of surface and subsurface flow pathways with
differential downstream flow rates allowing for stratification, storage, insulation, and remixing of waters
with differential temperatures. The resulting mosaic of surface and subsurface water temperatures
continually remix to buffer channel temperature and create thermal diversity. The thermal inertia of
large water volumes allows the stream to resist changes in temperature. Where side channels exist, shade
from vegetation can be important.
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