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Ecosystem services of streams and riparian zones

e Habitat
e Water quality
e Carbon storage

What influences the provision of these services,
and how can we manage for them?
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Arcade Creek Watershed




Time series approach using aerial
imagery of the watershed
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Increase in riparian tree canopy
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Driver: release from agricultural pressures

1937



Agricultural riparian canopy has not changed
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Roadmap to Ecosystem Services
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The stream margin ground layer
<1 m height

* Important for seedling
recruitment, bank
stability, nutrient
cycling, biodiversity

e Exists on all study
EIER



Research objectives

e Compare riparian stream margin vegetation between
urban and agricultural land uses

e Assess factors shaping vegetation communities within
and across land uses



Similarities in riparian vegetation
across land uses

agricultural
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Generalist verses Unique Indicator species



Generalist verses Unigue Indicator species
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Research objectives

e Compare riparian stream margin communities
between urban and agricultural land uses



Research objectives

e Assess factors shaping these communities within and
across land uses
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canopy cover
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canopy cover

urban strongly associated with:

LOWER native cover and diversity
MORE noxious weeds



bank height

* incision
e other channel
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bank height

* incision
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bank slope

* micro-topography
* water availability
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what characterizes existing riparian
vegetation communities?

agricultural and urban
small lowland streams:
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what characterizes existing riparian
vegetation communities?

agricultural and urban
small lowland streams:

e share a suite of common native
wetland species

 have contrasting exotic and
noxious weed species

 |and use-associated weeds
cause divergence in riparian
habitat across landscape




what factors are shaping these communities?



what factors are shaping these communities?

e steep bank slopes =

low wetland affiliation
high noxious weed cover



what factors are shaping these communities?

* high bank heights =

less bare ground
higher vegetation cover and diversity

escape from management pressure?



what factors are shaping these communities?

urban
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Soil organic matter
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Soil organic matter



Soil organic matter

Excess
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Denitrifying
microbes



e Riparian ecosystem function
e Water quality
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In-stream nitrate uptake
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In-stream nitrate uptake
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Water quality — Water quantity

Understory — Overstory



Roadmap to Ecosystem Services
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Contrasting impacts of urbanization:

Dry-season flow

Wetter riparian zones
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Contrasting impacts of urbanization:

Dry-season flow Channel incision

Wetter riparian zones Drier riparian zones



Interaction between channel incision and summer flow
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Interaction between channel incision and summer flow







Water stress in riparian trees

Valley oak
(Quercus lobata)
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Interaction of incision and flow

e \Water stress in
riparian trees

' | * Riparian vegetation
composition
e Carbon storage
e Habitat value







Ecosystem services

Habitat

e Structural and compositional differences driven by land use

e Similar levels of native wetland species in urban and agricultural
stream margin ground layers
e Potentially important for supporting wetland specialists



Ecosystem services

Water quality/aquatic habitat

e Evidence that riparian bank conditions affect N uptake
via SOM

C storage

* More tree canopy in urban - more carbon storage
e SOM

e Similar in both systems
* Management opportunities




Management Implications

* Less management is beneficial in agricultural systems, more could be
beneficial in urban

* Reduce slopes at stream channel margins
e Reduce or mitigate incision in urban systems

e Dry season flows promote some ecosystem services



Conclusions

Small lowland streams in the Sacramento Valley matter
 They’re ubiquitous
e They do a lot

 |nteresting scientifically — ecosystem processes, valuable study systems

e Need to integrate them into our understanding of freshwater/riparian
ecosystems in the Valley
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