Ozone distribution In ecologically vulnerable terrain of the south

Sierra Nevada, CA

Jeanne Panek?, David Saah?, Annie Esperanza3, Andrzej Bytnerowicz*, Witold Fraczek>, Ricardo Cisneros®

Introduction

Ozone concentration patterns across the extensive wilderness areas in the Sierra

Temporal Trends

Comparison of high, variable and low ozone classes over time

Patterns of ozone distribution
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areas with highest ozone exposure. Sub-regions
12, 16, and 3 are also experiencing increasingly
longer dry seasons on average, resulting in less
soil moisture availability, due to earlier-season
snowmelt. Furthermore, these sub-regions are at
“extreme” fire risk due to significantly altered
fire regime. Because of the confluence of these
Important stressors, the pine forests in these areas
on the southern and southwestern flanks of the
Sierra Nevada should get management priority.

The spatially explicit time sequences above show that ozone laps onto the lower western slopes of Sierra Nevada
much like ocean waves lapping onto a beach. Each two-week ozone period impacts the “shoreline”, or the front of
the range, depending on its overall magnitude. Generally the lower elevation western slopes receive the highest
ozone concentrations. However, if the period has overall higher ozone concentration, the “wave front” is greater in
magnitude, reaching further north, higher in elevation, and deeper into mountain valleys. There is an elevation
above which anthropogenic ozone rarely reaches, the nominal “high-tide line”. This break delineates a high- Drought
elevation region that has consistently lower ozone concentration from one period to the next, as seen below.

Defining the region: The extent of the ozone analysis boundary was determined by a
scientifically supported, standardized definition for “ecological region” developed as
part of an ongoing natural resource analysis collaboration across 3 universities, 4
agencies, and 2 NGOs in the mid to southern Sierra Nevada. The region is termed the
Protected Area Centered Ecosystem and defined following NPS methodologies.

Ozone hot-spot analysis
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Ozone monitoring sites in the
mid to southern Sierra Nevada

Ozone sampling sites, shown as
triangles, were established throughout
the region, which included four
national parks and four national forest
service units.

Object-based image segmentation identified 16 sub-regions of ozone exposure, resulting
classification of sub-regions into “high” (red), “variable” (yellow) and “low” (green).

Elevation is a barrier to ozone distribution

The 1,700-2,400 m
elevation band marks a
significant elevational
break in ozone
concentrations. The
2,400-m mark can be
thought of as the ozone
concentration “high-
tide” line.

concentration and injury, and using the relationship to predict ozone injury across the
landscape.
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