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Stream Conservation

ISsues:
* Development in watershed
 Riparian vegetation modification
« Stream channel modification

* Water quality degradation

* Runoff / flow changes

* Habitat loss

Key habitat characteristics:

» Water quality

* Flow pattern

e Solar exposure

* Water temperature
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Species of Concern

" Photo Credit
Western Pond Turtle (Clemmys marmorata) l: \sln;l\l:& v
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Study Area: San Francisquito Creek

Watershed
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Methods

Long-term monitoring:

* Flow and water temperature from
gauging stations

* Meteorology from nearby weather
stations

Intensive field measurements:

» Solar exposure using hemispherical
photography

» Water temperature using sensor
network of iButton Thermochrons

Analysis and modeling:
» Spatiotemporal patterns
* Temperature model
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Water Temperature

Determinants:
 Prevailing meteorology

 Local channel morphology and riparian canopy
structure influences on solar exposure

 Surface and subsurface flow patterns

Tools:
« Hemispherical photography
e Sensor networks
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Results: Temperature vs. Time
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o Water temperature co-varies with air temperature, with lags

» Variance explained by solar exposure and flow patterns
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Results 2: Riparian Canopy Effects
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Results 3: Diurnal Canopy Effects

26 r—r 1 T r T ‘T T T T°t T T T’ T T ‘"t T T T T T T T 1

24

—O— Air
22 - | —A— Open Canopy (morning sun)
—A— Closed Canopy

=
oo
T

=
»
T

14

Temperature (°C)

12

10 .

8 | 1 1 | 1 1 | 1 1 | 1 1 | 1 1 | 1 1 | 1 1 | 1 1 |
00:00 03:00 06:00 09:00 12:00 15:00 1800 21:00 00:00

Time of Day (hour)

8-August-2007



Results 4: Subsurface Flow Effects
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Subsurface flow through gravel beds can
decrease temperature 2 - 3° C
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Results 5: Solar Exposure
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Results 6: Spatial Autocorrelation
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Results 7: Simulated Tree Removal

Insolation (MJ/m/day)

30

25

20

15

10

June
Without Tree
With Tree
1 1 m 1 1
60 70 W 90 100
Position (m)

8-August-2007

13



Temperature Model

« Stream temperature model integrates interplay of prevailing
meteorology, solar exposure as determined by stream channel

morphology and riparian canopy structure, and surface and
subsurface flows.
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Perspective

e Water temperature limits
distribution of aquatic organisms:
- Steelhead Trout prefer cooler habitat

- Red-Legged Frogs and Western
Pond Turtles prefer warmer habitat

» Synthetic approach:

- flow, water temperature,
meteorology, geomorphology

- solar exposure from hemispherical
photographs

- temperature from Thermochron
sensor network

 Applicable for broad spectrum of
streams
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