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Identifying biophysical controls on
stream eCosystem health in
developingwatersheds




“Urban Stream Syndrome”

Consistent ecological degradation of streams
draining urbanizing watersheds.

Urbanization typically quantified by:
— % total impervious cover (TI)
— % effective impervious cover (El)

Degradation documented in systems with <5% TI.

Similar degradation due to agricultural
development.

Measured by macro-invertebrate taxa scores.



“Urban Stream Syndrome”

Feature

Consistent response

Inconsistent response

Limited research

Hydrology

Water chemistry

Channel morphol-
ogy

Organic matter
Fishes
Invertebrates
Algae

Ecosystem pro-
cesses

T Frequency of overland flow
T Frequency of erosive flow
T Magnitude of high flow

l Lag time to peak flow

T Rise and fall of storm hydro-

graph
T Nutrients (N, P)
T Toxicants
T Temperature
T Channel width
T Pool depth
T Scour
| Channel complexity
L Retention
L Sensitive fishes

T Tolerant invertebrates
 Sensitive invertebrates
T Eutrophic diatoms

| Oligotrophic diatoms

| Nutrient uptake

Baseflow magnitude

Suspended sediments

Sedimentation

Standing stock/inputs
Tolerant fishes
Fish abundance/biomass

Algal biomass

Leaf breakdown

Secondary production

Net ecosystem metabolism
Nutrient retention
P:R ratio

Walsh et al., 2005



“Urban Stream Syndrome”
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Questions, Part |

ecosystem structure and function
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Questions, Part I
ecosystem management

e How do we prioritize ecosystem preservation:

— What economic and societal benefits do streams
provide?

— What are realistic goals for different levels of
development (TI)?

— How do we predict future given climate change,
infrastructure aging, population growth, etc.?

— What management actions are most cost-
effective?



Modeling Needs

e Scales:

— Cross-system modeling to synthesize sparse data from
multiple locations.

— Targeted modeling to better understand biophysical
processes.

* |ntegration:
— Climate, hydrologic models.
— Water quality, ecological models.
— Economic models.

e Direct/indirect benefits:
— Direct benefits to urban streames.
— Indirect benefits downstream.
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