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ABSTRACT: The IMPROVE (lnteragenqr Monitoring of Protected Visual Original analytical method: « PIXE, vac - Cu XRF, He « Cu XRF, vac

Environments) network has collected airborne particulate matter (PM)
samples at locations throughout the United States since 1988. These samples
have been analyzed for elemental content using analytical methods that
evolved over the years. Changes in analytical methods sometimes introduced
shifts in reported concentrations that are evident in the historical record. We
sought to illuminate the effects of methodological changes by reanalyzing
archived samples with current methods. To test the feasibility of this
approach, the 15-year archive of PM samples from Great Smoky Mountains Originel snalysls parformed whhia
National Park was selected for reanalysis as a single analytical batch using a Sulfur SRS A ———
common protocol and calibration. Comparisons of the reanalyses and 12 -
original analyses indicate that concentrations of all but one measured E D i BBy il
ple collection date
element, Br, remained stable on the filters over years of storage. The
agreement between the two analyses varied with element and original measurement method. For elements measured well above
their contemporary detection limits — S, K, Ca, Fe, and Zn — the reanalysis established that method changes had limited impacts
on reported concentrations, generally <10%. For elements originally measured near their detection limits, reanalysis confirmed
the presence of discontinuities in the data record, many of which were previously recognized and documented as method-related.
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Great Smoky Mountains Si Trends
Change per year: Original 0.89% (CI:-0.19,2) Change per year: Reanalysis -2% (Cl:-3,-1)

original reanalysis
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concentration (ng cm-2)

) ' Mount Rainier Si Trends
Change per year: Original -1.1% (Cl:-2.7,0.42) Change per year: Reanalysis 0.047% (Cl:-1.5,1.6)

original reanalysis
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Point Reyes Si Trends
Change per year: Original -2.5% (Cl:-4,-0.92) Change per year: Reanalysis -0.62% (Cl:-1.9,0.66)

original reanalysis
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Great Smoky Mountains S Trends
Change per year: Original -2.9% (CI:-3.9,-1.9) Change per year: Reanalysis -2.7% (CI:-3.7,-1.7)

reanalysis

concentration (ng cm-2)
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Mount Rainier S Trends
Change per year: Original -2.7% (Cl:-3.9,-1.5) Change per year: Reanalysis -2.3% (Cl:-3.5,-1.1)

original reanalysis
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Point Reyes S Trends
Change per year: Original 0.64% (CI:-0.25,1.5) Change per year: Reanalysis 0.0043% (Cl:-0.85,0.86)

original reanalysis
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Great Smoky Mountains K Trends
Change per year: Original -1.5% (Cl:-2.1,-0.84) Change per year: Reanalysis -1.1% (Cl:-1.7.-0.41)

original reanalysis
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Mount Rainier K Trends
Change per year: Original -1.8% (Cl:-2.6,-1) Change per year: Reanalysis -0.72% (Cl:-1.6,0.15)
original reanalysis
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Point Reyes K Trends
Change per year: Original -0.82% (Cl:-1.7,0.066) Change per year: Reanalysis -1.3% (Cl:-2.2,-0.38)

original reanalysis
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Great Smoky Mountains Ca Trends
Change per year: Original -1.1% (Cl:-2,-0.31) Change per year: Reanalysis -0.35% (Cl:-1.2,0.5)

original reanalysis
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Mount Rainier Ca Trends
Change per year: Original -0.51% (CI:-1.5,0.55) Change per year: Reanalysis 0.51% (CI:-0.55,1.6)

original reanalysis

concentration (ng cm-2)
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Point Reyes Ca Trends
Change per year: Original -0.8% (Cl:-1.9,0.27) Change per year: Reanalysis -1.1% (Cl:-2.2,0.018)

original reanalysis
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Great Smoky Mountains Se Trends
Change per year: Original -3.6% (Cl:-4.4 -2.9) Change per year: Reanalysis -2.4% (Cl:-3.2,-1.6)

original reanalysis

concentration (ng cm-2)
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Mount Rainier Se Trends
Change per year: Original -2.7% (Cl:-4,-1.3) Change per year: Reanalysis -0.39% (Cl-1.3,0.56)

original reanalysis
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Point Reyes Se Trends
Change per year: Original 0.071% (Cl:-1.1,1.2) Change per year: Reanalysis 0.3% (Cl:-0.68,1.3)

original reanalysis
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Great Smoky Mountains Sr Trends
Change per year: Original 1.6% (Cl:0.41,3) Change per year: Reanalysis -0.53% (Cl:-1.4,0.29)
original reanalysis

concentration (ng cm-2)
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Mount Rainier Sr Trends
Change per year: Original 2.4% (Cl:1.1,3.8) Change per year: Reanalysis 1.2% (CI:0.15,2.3)

original reanalysis

concentration (ng cm-2)
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Point Reyes Sr Trends
Change per year: Original 0.48% (CI:-0.73,1.7) Change per year: Reanalysis -1% (Cl:-2.2,0.12)

original reanalysis
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Great Smoky Mountains Pb Trends
Change per year: Original -5.2% (CI:-5.9,-4.6) Change per year: Reanalysis -3.7% (Cl:-4.3,-3.2)

original reanalysis

Mount Rainier Pb Trends
Change per year: Original -2.3% (CI:-3.5,-1.1) Change per year: Reanalysis -2.2% (Cl:-3.2,-1)

reanalysis
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Point Reyes Pb Trends
Change per year: Original -0.83% (Cl:-2.3,0.74) Change per year: Reanalysis -2.3% (CI:-3.7,-0.95)

original reanalysis
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Great Smoky Mountains V Trends

Change per year: Original 10% (Cl:4.7,17) Change per year: Reanalysis -1.3% (Cl:-2.3,-0.21)

original reanalysis
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Mount Rainier V Trends
Change per year: Original -2.3% (Cl:-5.6,1.4) Change per year: Reanalysis 4.1% (Cl:2.3,6.1)

original reanalysis
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Point Reyes V Trends
Change per year: Original -4.6% (CI:-6.5,-2.5) Change per year: Reanalysis -0.071% (Cl:-1.5,1.3)

original reanalysis
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Great Smoky Mountains Ni Trends
Change per year: Original -2.2% (CI:-3.7,-0.35) Change per year: Reanalysis -1.6% (Cl:-2.3,-0.94)
original reanalysis
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Mount Rainier Ni Trends

Change per year: Original 1% (CI:-0.67,3) Change per year: Reanalysis 2.2% (Cl:1.1,3.5)
original reanalysis
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Point Reyes Ni Trends
Change per year: Original 1% (Cl:-0.46,2.6) Change per year: Reanalysis -0.82% (Cl-2,0.37)

original reanalysis
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