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o Geographic Map: Geographic Map of 20
California locations where ozone pollution data is
recorded between 1980-2006.
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Adl Air Quality Index for Ozone

Selifetelile el i~ Ql.lal.'ty Cautionary Statements for Ozone
Range (ppm) Description
0.00 — 0.060 ppm Good No health impacts are expected
0.061 — 0.075 ppm Moderate Unusually sensitive people should consider limited prolonged

outdoor exertion

Unhealthy for Active children and adults, and people with respiratory
0.076 — 0.104 ppm Sensitive conditions (e.g., asthma) should limit prolonged outdoor
Groups exertion

o0 Air Quality Index (AQI): The AQI illustrates

the health-related effects of the Ozone pollution
in terms of the particulate (particles per million,

ppm), according to the National Oceanic and
Atmospheric Administration's (NOAA)

'Remainmg 46 _Counties_Combined =
13%

:Las_ﬁngeles = 37%

ECIrange = 10%)|

o0 Health and Economic Effects of Ozone (smog)
pollution _in___ California: The geographic
distribution (by county) and the economic costs
($521 million/year) attributed only to school
absences, restricted activity days, respiratory
hospitalization, and asthma Emergency room
visits due to smog pollution.

SOCR Activity: A Case Study of California

Ozone Pollution

http://www.SOCR.ucla.edu
Ailr Ozone Pollution (Smog)

Activity Goals

The aims of this activity are to:

»> Describe a real environmental case study of ozone pollution in California
» Demonstrate real data manipulations and graphical data interpretation
» Illustrate several exploratory data analyses

» Emphasize the concepts probability, sample statistics and inference

Background

> What is Ozone Pollution?

v High-altitude Ozone 1is protecting
against powerful UV radiation

v Low-altitude Ozone pollution (smog)
may be harmful to human health

» Why Study Ozone Pollution? g * .
S - Bacteria

v It’s associated with many cO fi fﬂ&sﬂiramw-Pamsites
human health problems - Chemicals

Health effects of pollution

Air pollution

Water pollution

Nerve PErﬁEUIEtE matter J Sﬂil
v’ Reducing  exposure may L d:maﬂe Ozone -'mﬂukw contamination
. : ea S
improve lives and decrease el Ng; itinessl ;'
health care costs organic B < i roricd N
» Ozone Pollution Data compounds R
: - Pesticid
v’ Data from 20 CA locations (1980-2006) § e N | SN
» Analyses of Ozone Data  Skin irritation \ —

v Exploratory and Quantitative Data Analyses:

http://wiki.stat.ucla.edu/socr/index.php/062310
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Data Analyses

1830 ) . .
N e Location Summary Statistics
2004 4 - 1083 ] ] ]
K @ 2008: SampleSize=27 Mean=2.69956 Median=0.135 stdDev=4.0655 Skewness=0.9112 Kurtosis=1.84104
2003 “"',\ ¥ 1084 ® 2040: SampleSize=27 Mean=0.46359 Median=0.15 stdDev=1.56706 Skewness=4 80198 Kunosis=24.0538
-, n 2102: SampleSize=27 Mean=2.08533 Median=0.121 stdDev=3.75844 Skewness=1.320867 Kurtosis=2.75806
2002 » \x 1085 2125 SampleSize=27 Mean=3.11648 Madian=0.13 stdDev=4.01082 Skewness=0.55756 Kurtosis=1.30881
. A 2188: SampleSize=27 Mean=0.16656 Median=0.17 stdDev=0.02855 Skewness=0.34135 Kurtosis=2.5657
oh = \\ T 2248 SampleSize=27 Mean=0.90619 Median=0.21 stdDev=2.48331 Skewness=3.19201 Kurtosis=11.17326
- 2293 SampleSize=27 Mean=0.45485 Median=0.13 stdDev=1.687593 Skewness=4 80598 Kurtosis=24 10276
g ® 2410: SampleSize=27 Mean=1.377849 Median=0.113 stdDev=3.09564 Skewness=1 95715 Kurtosis=4. 81647
S— e o T ® 2420 SampleSize=27 Mean=0.19219 Median=0.19 stdDev=0.06154 Skewness=0.873492 Kurtosis=4.071248
/ s ® 2460: SampleSize=27 Mean=0.15756 Median=0.16 stdDev=0.03278 Skewness=0.37798 Kurntosis=2.29604
/ @ 2484: SampleSize=27 Mean=0.24763 Median=0.24 stdDev=0.08588 Skewness=0.24915 Kurtosis=1.73889
ee8 4 1688 2492 SampleSize=27 Mean=0.20011 Madian=0.18 stdDev=0.06446 Skewness=0.61252 Kurtosis=2 26762

S ® 2499 SampleSize=27 Mean=0.24804 Median=0.26 stdDev=0.0614 Skewness=-0.09858 Kurtosis=1.68622
1008 - 1889 ® 2525: SampleSize=27 Mean=0.19422 Median=0.2 stdDev=0.04964 Skewness=0.35080 Kurtosis=2.29573
- \ ® 2585 SampleSize=27 Mean=2 45663 Median=0.16 stdDev=3 98426 Skewness=111478 Kurtosis=2 2534
1667 1890 ® 2506 SampleSize=27 Mean=0 23652 Median=0.25 stdDev=0.07382 Skewness=014073 Kurtosis=1 7616
1006 1001 ® 2655 SampleSize=27 Mean=4.04041 Median=0.125 stdDev=4 48904 Skewness=023741 Kurtosis=1.04141
1005 1002 2898: SampleSize=27 Mean=0.22837 Median=0.24 stdDev=0.07382 Skewness=0.23512 Kurtosis=1.68982
1984 1903 2899: SampleSize=27 Mean=0.19537 Median=0.19 stdDev=0.07586 Skewness=0.87053 Kurtosis=3.01437
® 2091: SampleSize=27 Mean=2 28074 Madian=0.15 stdDev=3.69964 Skewness=1.09686 Kurtosis=2.19405

o Spider__Chart: Visualization of the rapid
increase of the ozone pollution levels across the
years (radial spokes). For each site, the 27
annual measurements are connected with lines of
the same color as shown on the 20-locations
color-mapping below. .
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o Seasonal Ozone Pollution Changes: Tracking

seasonal changes of ozone pollution for each
geographic location. Here the X and Y locations
of bubbles correspond to the longitude and
latitude coordinates. Bubble-Sizes indicate annual
percent coverage during typical periods of high
concentration; Bubble-Colors (hot-to-cool)
indicate annual ozone pollution measurement.

Across-Location Average of Ozone Pollution with Time
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o Box _and Whiskers Plot: Illustrates the same
annual (across locations) averages of the ozone
pollution for the 27 years on record. Notice the
increase in (high-level) outliers, denoted by
colored triangles on the top, and the atypically
average high pollution levels in the last few years.
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