Air Data Exploration

What is happening with the air quality in National Park Service areas?

Understanding air quality is a challenge. This intangible resource crosses park boundaries affecting human health, visibility of

park landscapes, and ecosystem health. The National Park Service has a proud history of working with others across the country

to monitor air quality conditions. Now, we are improving access to air quality data products for parks. This new website brings

together data from multiple monitoring networks and presents specific condition and trend information for over 350 national

park units. Take a sneak peak and find out what we know about the air near you!

www.nature.nps.gov/air/data/products/parks/index.cfm

Goals & Design

The NPS Air Resources Division has worked with partners
at Colorado State University’s Cooperative Institute for
Research in the Atmosphere to improve the availability of
tailored air quality data products for parks. In doing this we
had several goals and design considerations:

1. One stop shopping

Air quality data from 52 separate monitoring data-sets are inte
in one database that supports this project. Statistics a&
consistently within the application and produgcts

updated as data become available. This in

improve the efficiency of air datz
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2013 Air Quality Summary

Air
Quality Specific Measure
Indicator

Condition
Status /Trend*

Human Health:
Annual
4th-highest

ghr concentration

Vegetation Health:
3-month maximum
12hr W126

Visibility Haze Index’

Wet

HitienEn Deposition

Wet

Sulfur Deposition

Rationale

Condition: Human health risk from ground-level ozone
warrants moderate concern at Mesa Verde MNP. This condition is
based on NPS Air Resources Division benchmarks and the
2009-2013 estimated ozone of 68.6 parts per billion (ppb).

Trend: For 2004-2013, the trend in ozone concentration at
Mesa VWerde NP remained relatively unchanged (no statistically
significant trend) {(AQS Monitor ID: 080830006, CO).

Confidence: The degree of confidence at Mesa WVerde NP is
high because there is an on-site or nearby ozone monitor.

Condition: Vegetation health risk from ground-level ozone
warrants significant concern at Mesa Verde NP. This condition
is based on MNPS Air Resources Division benchmarks and the
2009-2013 estimated W126 metric of 14.3 parts per million-
hours (ppm-hrs). The W126 metric relates plant response to
ozone exposure. A risk assessment concluded that plants in at
Mesa Verde NP were at low risk for nzone damage (Kohut
2007; Kohut 2004), See list of ozone-sensitive plant speci

Trend: For 2004-2013, the trend in the W126 metric at Mesa
Verde NP remained relatively unchanged (no statistically
significant trend) (AQS Monitor 1D: 080830006, COJ.
Confidence: The degree of confidence at Mesa Verde NP is
high because there is an on-site or nearby ozone monitor.

Condition: Visibility warrants moderate concern at Mesa
Werde NP. This condition is based on NPS Air Resources
Division benchmarks and the 2009-2013 estimated wvisibility on
mid-range days of 3.5 deciviews (dv) above estimated natural
conditions.”

Trend: For 2004-2013, the trend in visibility at Mesa Verde NP
improved on the 20% clearest days and remained relatively
unchanged (no statistically significant trend) on the 20%
haziest days (IMPROVE Monitor ID: MEVEL, COJ). The Clean Air
Act visibility goal requires visibility improvement on the 20%
haziest days, with no degradation on the 20% clearest days.
Confidence: The degree of confidence at Mesa Verde NP is
high because there is an on-site or nearby visibility monitor.

Condition: Wet nitrogen deposition warrants moderate
concern at Mesa Werde MP. This condition is based on MPS Air
Resources Division benchmarks and the 2009-2013 estimated
wet nitrogen deposition of 2.5 kilograms per hectare per year
(kg/ha/yr). Ecosystems in the park were rated as having high
sensitivity to nutrient-enrichment effects relative to all
Inventory & Monitoring parks (Sullivan et al. 2011c; Sullivan et
al. 2011d). Mitrogen deposition may disrupt soil nutrient cycling
and affect biodiversity of some plant communities, including
arid and semi-arid, grassland, and wetland.

Trend: For 2004-2013, the trend in total wet nitrogen
concentrations” in rain and snow at Mesa Verde NP degraded
(NADP Monitor ID: CO99, COJ.

Confidence: The degree of confidence at Mesa Verde NP is
high because there is an on-site or nearby deposition monitor.

Condition: Wet sulfur deposition warrants moderate concern
at Mesa Verde NP. This condition is based on MPS Air
Resources Division benchmarks and the 2009-2013 estimated
wet sulfur deposition of 1.4 kilograms per hectare per year
(kg/hafyr). Ecosystems in the park were rated as having high
sensitivity to acidification effects relative to all Inventory &
Monitoring parks (Sullivan et al. 2011a; Sullivan et al. 2011b).
Acidification effects can include changes in water and soil
chemistry that impact ecosystem health.

Trend: For 2004-2013, the trend in total wet sulfur
concentrations” in rain and snow at Mesa Verde NP remained
relatively unchanged (no statistically significant trend) (NADP
Manitor ID: C0O99, COJ.

Confidence: The degree of confidence at Mesa Verde NP is
high because there is an on-site or nearby deposition monitor.

Condition assessments for contiguous WU.5. parks use the Inverse Distance Weighted (IDW) interpolation
method is used to estimate 5-year average (2009-2013) values. Trend analyses use 10 years (2004-2013) of

data from on-site or nearby monitors.

Reporting units for wet deposition conditions and trends are different. Wet deposition trends are evaluated
using pollutant concentrations in precipitation (micro equivalents/liter) so that yvearly variations in precipitation
amounts do not influence trends analyses. Wet deposition conditions are based on nitrogen and sulfur loading
(kilograms per hectare per year) to ecosystems.

Visibility trends and conditions are both expressed in terms of a Haze Index in deciviews (dv); however, the
benchmark metrics are different. Condition assessments are based on estimated five-year average visibility
on mid-range days (40th to 60th percentile) minus the estimated natural visibility condition on mid-range
days. Visibility trends are computed from the haze index values on the 20% haziest days and the 20%

clearest days.

Matural visibility conditions are those estimated to exist in a given area in the absence of human-caused
visibility impairment. Estimated annual average natural condition on mid-range days equals 2.8 deciviews

(dv) at Mesa Verde NP.

Symbol Legend

Condition Status

Indicator is in Good Condition

Warrants Moderate Concern

Warrants Significant Concern
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* Thecurrent primary National Ambient Air Quality Standard for ozoneis 75 pph,
daily maximum 3-hour average. This standard is violated when the 3-year
average of the annual 4th-highest daily maximum 8-hour average ozone
concentration is greaterthan 75 ppb.

**Zignificanttrends are defined as those having at least a 80% probability of
being correct (i.e. thosewith p-values = 0.10).

AQS Monitor 1D: 080830006, CO

W126 Ozone Exposure Index for Vegetation

Mesa Verde NP
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* The'W126 preferentially weights the higher ozone concentrations mostlikely to
affect plants and sums all oftheweighted concentrations during daylight hours.
Thehighest3-month period that occurs during the growing season is reported.

**Significanttrends are defined as thosehaving at least a 90% probability of
being correct (i.e. thosewith p-values £ 0.10).

AQS Monitor ID: 080830008, CO
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Components of Nitrogen Deposition

Inorganic Nitrogen Deposition

Deposition, kg/hatyr

Mesa Verde NP
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Nitrogen Deposition from 1981-2013

Nitrate in Precipitation
Mesa Verde MNP
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% probability of being
correct (i.e. those with p-values < 0.10).

MADP Monitar ID: COS9, CO

Ammonium in Precipitation
Mesa Verde MNP

Concentration, Jeg/l

**3Zignificanttrends are defined as those having at leasta 80%
caorrect (i.e. those with p-values = 0.10).

NADP Monitor 10: COS8, CO
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Light Extinction®,

Explore Nature = Working with Communities = Get Involved

Air Quality Conditions & Trends
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Teachers Kids About Us

MNPS » Explore Mature » Air Resource:

Find and visualize park-specific air quality data, conditions, and trends based on NPS analysis methods.

Find products for: End year:

< Select an NPS unit > v| 2013
Martin Luther King Jr NHS
Martin Luther King, Jr. Memorial
Martin Van Buren NHS

Mary McLeod Bethune Council House NHS
Mesa Verde NP

Minidoka NHS

Minute Man NHP

Minuteman Missile NHS
Mississippi NRRA

Missouri NRR

Mojave N PRES

Monocacy NB

IMontezuma Castle NIM

Moores Creek NB

Morristown NHP

Mount Rainier NP

Mount Rushmore N MEM

Muir Woods NM

Natchez NHP

Natchez Trace PKWY

10-Year Trends Long Term Trends ‘ Clearest Days

Compaosition

Haze on the Haziest Days

Haziest Days by Year

Mesa Verde NP
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Haziest Days Summary Table
Compaosition
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*Light extinction: theloss in lightintensity dueto scatteringand absorption measured in inverse

megameters (1/Mm].

IMPROVE Monitar [D: MEVE1, CO

Components of Haze on Haziest Days

Mesa Verde MNP

2009-2013

Matural Conditions**

8 10

Light Extinction®, 1/Mm

. Coarse Mass

B Fine Sea sat

B Fine soil

. Elemental Carbon
. Organic Carbon
. Ammonium Mitrate

D Ammoanium Sulfate

* Light extinction: theloss inlightintensity dueto scattering and absorption

measured in inverse megameters (1/Mm).

**Matural visibility conditions are those estimated to existin a given area inthe

absence of human-caused visibility impairment.

IMPROVE Monitor 1D: MEVE1, CO

Distribution of Haziest Days - 2013

Mesa Verde NP

Mumber of days

IMPROVE Monitor [D: MEVE1, CO

Haziest Days - 2013*
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. Organic Carban
B Fine Soil

B Fine Sea sat

. Elemental Carbon
. Coarse Mass

D Ammonium Sulfate

. Ammonium Mitrate

*Light extinction: theloss in lightintensity dueto scattering and absorption measured in inverse

megameters (1/Mm).

IMPROVE Monitor ID: MEVE?, CO

For more information

John Vimont

Air Resources Division
Research and Monitoring Branch Chief

PO Box 25287

Denver, CO 80225

ph 303.969.2808
john_vimont@nps.gov




