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Objectives

To provide an overview of methods for deriving empirical
CL and CL exceedances in California, including:

N deposition methods

Ecological responders or parameters used to develop
critical loads in 7 vegetation types in California
Development of statewide CL exceedance maps
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key input variables) and biological effects often poorly
fined

odels can’t fully simulate complexities of ecological
nditions and stressors




m Lowest N input level too high (above the CL)
N response variables measured at few points
Confounding environmental factors across N gradients

N addition treatments may be short term; need long
term responses

N deposition isn’t known or well quantified

Lack of an established N response threshold for setting
an empirical CL

Complex ecosystem responses (e.g., sustainability,
multiple stress complexes, etc.)




Nitrogen Deposition Methodologies

lon exchange resin (IER) throughfall collectors
USEPA, CMAQ simulated deposition: (Models-
3/Community Multiscale Air Quality) model

Inferential method (dry dep) + NADP (wet dep) used
for comparison with CMAQ at selected sites

CMAQ used to develop statewide exceedance maps
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throughfall or precipitation
es are adsorbed by anion and
exchange resin beads within
R column.

e Sl o T I o
32 PR rr 15

A

After exposure, ions of interest are

extracted from the columns, analyzed =

Bt

and deposition fluxes calculated.

Methods paper: Fenn & Poth, 2004.
J. Env. Qual. 33:2007-2014
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CMAQ Simulated N
Deposition for
California

4 km grid scale
r 2/3 of state;
tis 36 km grid

Nitrogen Deposition
kg N ha' yr'

<3

Sources: .
Nitrogen Deposition: BCOE-CERT (UCR)
Terrain: SCAS (OSU)
Center for Conservation Biology
UC - Riverside, Seplember 2009




Lichen-based CL
developed for mixed

conifer forests, chaparral
and oak woodlands

Letharia vulpina; wolf lichen;
In the Sierra Nevada of California

concentrations of N in L. vulpina are
correlated with N deposition and ‘
adverse changes in lichen community |
composition. ‘
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- p=0.0019
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Throughfall N = 8.28 (% N) - 5.16

Throughfall N (kg/ha/yr)
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0.5

1.0 1.5
% N in Letharia vulpina

Threshold N concentration = 1.0% N in L. vulpina;
Corresponds with a CL of 3.1 kg N ha! yrtin the
Sierra Nevada Mountains of California.
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(C) Acidophyte dominance shifts to neutrophyte dominance at 5.2 kg N ha! yrt.



Nitrogen Deposition — Elevated NO; in runoff

Deposition: Measured as throughfall; however chaparral and oak
woodland lichen CL are based on CMAQ deposition estimates
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Throughfall N Deposition (kg/halyr)
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Invasion with N
additions

Grass biomass
leads to fuel
buildup,
Increased fire
frequency, and
replacement of
native species




Pine City







ALPINE B MIXED HARDWOOD

CHAPARRAL B OAK WOODLAND
0 COASTAL SAGE SCRUB RIPARIAN

DESERT " SAGEBRUSH STEPPE
0 GRASSLAND B WATER

B8 MIXED CONIFER WETLAND

Adapted From; KUCHLER 1976
Center for Comscrvation Biology 2009

California Vegetation Map

Nitrogen Deposition
kg N ha' yr!
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CMAQ N Deposition Map
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Mixed Conifer Forest:
Lichen-based CL Exceedance
kg N ha yr'
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CL Exceedance
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