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Strong evidence for buffer nitrate removal
~comes mainly from transect-scale studies
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but, some studies report low removal
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Common buffer metrics have limited efforts
to “scale up” from transects to watersheds

Complete buffering NO buffering

e Land use proportions identical
 Both have 50% forest in 100 ft buffer



Functional riparian metrics

Cropland
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Functional riparian metrics

Cropland -
A

Metrics consider source-stream paths only
Buffer prevalence along transport paths
*Unites transect and watershed scales

Baker et al. 2006 Land. Ecol. 21:1327-1345



SERC watershed study

Sampling design
» 321 watersheds
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Spatial data and analysis

= National Land Cover
Dataset 1990 (30 m pixels)

* Cropland
= Forest/wetland (buffers)
“':éo = 1:24K topography (DEM)
4{\@0" » = 1:24K stream maps
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 Buffer gaps below cropland
I distinguish buffered and
unbuffered cropland

Baker et al. 2006 Land. Ecol. 21:1327-1345



- The gory statistical details . . .

"
unTensd cnoprlamed

B +e
——

developed 1and

land; 3 values aré
unbuffered cropla
physiographic provi

d P, are dummy variables representing the
1 for the Piedmont province and zero othery

'Weller_et al. 2011 Ecol. Applic. 23-:'_1679-1695



Bare bones model summary
Resolves buffered from unbuffered cropland

NO,=46,+58C+ BC.

Separate (s for 3 physiographic provinces

Developed and grassland coefficients not
significant (Careful!)

Model demonstrated significance of buffers
and quantified effects on nitrate concentration



Model parameters estimate nitrate
source and removal potentials
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Potentials differ among provinces
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Scenario predictions quantify cropland
nitrate components for any watershed

. no buffers
-
Z
@) current
é buffer
= > removal
c
@©
o
O current
O buffers
-
O
"G—J restored
© buffer
© removal
= >
5
J] restored
) buffers
> buffer leakage|

Weller et al. 2011 Ecol. Applic. 23:1679-1695



Extrapolating to predict watershed-
wide effects on cropland nitrate
321 study
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- Mean annual stream flow model
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Predicted annual stream flow
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Combining models estimates
- components of cropland nitrate yield
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and the components of nitrate load
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'Water'shed-Wide ahnual benefits
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Cautions

e “Current” means circa 1990

e Results apply to buffers detectable In
30 m data (but method can and should
be applied to higher resolution data)

e “Restoration” refers to buffer gaps below
cropland

 Restoration sites NOT the same as
current buffers (actual results may vary)



Applications . . .

 Use Landsat data (NLCD) &
flow path analysis to quantify
buffer prevalence

o Separate buffered &
unbuffered cropland in other
models

- ~ + Use flow path analysis to
= target buffer preservation
~_ and restoration
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