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EUSE studies

Started in 1999 (BOS, BIR, SLC)

Responses to urbanization....
Biological (fish, invertebrates algae)
Physical (hydrology, temperature, habitat)
Chemical (nutrients, pesticides, organics)

Identify the primary environmental factors
associated with these responses

Develop predictive models

BUSGS

Study design

« Define a population of basins of similar size (2-3

order) within a study area (Piedmont of NC).

Divide basins into groups with similar natural
environmental features (environmental setting).
Calculate urban intensity index for each candidate
basin.

Select 30 sites to obtain a representation of the

gradient of urban intensity within as homogenous a
natural environmental setting as possible.

Raleigh Urban Study Area




Characterizing Urban Intensity

Locally-scaled multimetric index
Nationally-scaled multimetric index

Variables Considered for Urban Selecting Ull variables
Intensity Indices

Census variables: 66 % Population in Urban Housing Unit Density
Land cover: 87
— % Basin area
— % Buffer area
— Distance weighted
— Stream segment
— Fragmentation (FragStats)
* Infrastructure: 6
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National Index Variables

Rates differ by metro area

» 3-Variables in index:

— Housing Unit Density: Census variable
— % Developed Lands: Land cover variable

SLOPES: % developed land vs. 2000 popl'n density

— Road Density: Infrastructure

» Range standardized index: 0-100 in each
metropolitan area.

» Metropolitan area national urban intensity
index (MA-NUII)

mUSGS




National Index Variables

Need to adjust urban intensity Two indices with different scaling....
indices to reflect differences — Metropolitan area national urban intensity

. index (MA-NUII): scaled 0-100 for each
among metropolltan areas metropolitan area.

Convert index variables to percentage - Natlloza(: :B%af" '"tﬁgs't,i’, '"d:X (";U"):
of values at maximum observed scaled O~ 2008ra Imt.lesdase.t on
population density maximum population density.

Indicators of Urban Intensity

. Disappearing headwaters: patterns of
Local: MA-NUII National: NUII stream burial due to urbanization

Andrew ] Elmere” and Sujay § Kaushal

Headwater streams provide importamt ecosystem services, including clean drinking water, habitat for squatic
it and rapid processing and sptake of mutsients, which can sedsoe delivery of mitrogen and phosphorus to
downutream coastal water. Despite their importance tn ecosystem functioning, very Bitle reseasch s
| addreved the extent o which headwater streams as the Land we
measured thse ccurmence of stream buarial within a major tribstary o the Cheapeake Bay, for streams with
catchment apvan esnging from 10 ha to 10* ha. We wied hydrologic modellng to identify where strams shouh]
| be and then calibrated 3 map of imperviom srface area using high-resolution aerial photagrghy to build &
| dexcisbor Rasification, W 2P of all streasms were burled, with streans i bow
| reidential and suburban ancas outide Baltimore City exhibiting 19% burial rates. Smaller besdwater streams
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Sampling Invert Response: MA-NUII & NUII

« Biota (invertebrates, fish, algae) once at summer
low flow.
¢ Water chemistry:

— low- and high-base flow sampling (nutrients,
pesticides, field parameters).

lipophilic compounds (pesticides, PAHSs, etc.)': 4-6
week deployment

Slope (mean with 95% CL)
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¢ Hydrology: continuous stage.
« Water temperature: continuous.
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¢ Habitat: once at 11 transects.
WUSGS




Antecedent Land Cover EPT taxa richness: Differences between High (MA-
NUII 2 70) and Low (MA-NUII < 10) urban sites
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Environmental variables strongly
correlated with invertebrate responses

Census Chemistry Urbanization and responses to
Popl'n density (5/9) Conductivity (3/9) : :
" s urbanization are strongly affe_cted 0}
% popl'n in urban (5/9) Pesticides detected (4/9) local and reg|0nal scale variables

Land cover Toxicity: TEQ (4/9)
% developed (5/9) Hydrology Need a relatively straight forward
% impervious (5/9) Flashiness: riseffall (2/9) method of |ncorporat|ng local and
Infrastructure Temperature regiona| predictors
Roads (5/9) Summer average (3/9)

Habitat (1/9)
EUSGS

Hierarchical Multilevel Modeling

Cooperative project between USGS
and Duke University

» Overview: Song Qian

« Invertebrate responses: Roxolana

Kashuba and Boknam Lee

 Fish and algae: Ibrahim Alameddine
and Yoon Kyung Cha
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