Atmospheric deposition across the CAP LTER ecosystem: some preliminary findings.
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« Study carried out in summer 99 at 3 sites
from the urban center to the outlying
desert (sites 3, 6 and 7)
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= |t can be a significant source of major
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= Urban activities can significantly (2.7)
(12.4) :

enhance local deposition rates
(especially for nitrogen species)

« Concentrations of elements on filters was
determined using Particle Induced X-ray
Emission (PIXE) analysis of the filters
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CAP urban ecosystem N mass balance

(inputs = purple + red, storage = green, exports = blue)

= Existing monitoring has 2 major
limitations:
1) national programs mostly sample only

wet deposition — YET dry deposition can
be the major component in arid
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e Measure the
concentration of
airborne particles

« Estimate the rate of
deposition to different ‘
surface types using |
modeling

Data obtained using
this technique will be
compared with
directly measured
rates at selected CAP
sites (e.g. site 7)

« Collect deposition
using a ‘surrogate
surface’ e.g. plastic
bucket

« Analyze chemically
« Calculate the rate of
deposition o
 This technique is
being used at all CAP
sites, via wet/dry
bucket samplers

Location of CAP wet/dry deposition collectors
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REU student Shawn Boone
conducts PIXE analysis of
the air filter samples

Air filters were
suspended 10 m
above the ground
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One of the AeroChemetrics wet/dry bucket
collectors used by CAP LTER to directly
measure deposition, at Site 1 near
downtown Phoenix

Multivariate statistical analyses of these data (Principal
Components Analysis using the Varimax rotation)

identified 5 major sources of dry deposited material
(figures in bold indicate elements of importance for each factor)
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Preliminary results from CAP deposition collectors

Dry deposition is measured indirectly by
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Sources of dry deposition:
Factor 1 = soil dust

Factor 2 = vehicle exhausts
Factor 3 = additives from gasoline

Preliminary findings are that:

1) N deposition during the late summer/fall occurs mainly in rain.

2) Dry N deposition is significant, especially at urban sites.

3) Deposition of N as ammonium is at least as important as nitrate.
4) Dust is an important component of P deposition at several sites.
5) Dry DOC deposition appears to increase towards the urban center.

PIXE analysis was carried out using the particle accelerator
in the Center for Solid State Science at ASU

Factor 4 = heavy industry
(metal smelting/plating)
Factor 5 = fuel oil burning



