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Goals

Summarize 2006 PM2.5 and ozone
concentrations, examine trends

Grow CART tree for each urban area, using
basic meteorological variables to explain ozone
concentrations--result is 10-15 bins of days,
where each bin characterized by a typical ozone
concentration and met conditions

Examine concentration trends in
meteorologically adjusted bins

Use bins to develop an index of
representativeness to compare years — how
‘average’ was 20067



PM2.5 FRM Mean Concentration, 2006

Przliminary resUts based on incomplete data
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Annual Average PM2.5 by Year
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PM2.5 Design Values, Annual Standard
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PM2.5 Design Values, Daily Standard

2004-2006

PM25 FRM 98th Percentile Concentration, 2004—2006
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Annua Mean Concns, ug/m3

PM2.5 Annual Mean Trends, Midwest States, 1999—2006
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Preliminary data for 2008, trends for monitors with at least ¥ years of data



Annua Mean Concns, ug/m3

PM2.5 Annual Mean Trends, LADCQO States, 1999 — 2006
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98th %ile Concns, ug/m3

PM25 98%ile Trends, Midwest States, 1989— 2006

55
50

o

40 1

35 1

30 -

ﬁ

o5
20 -

15

101
I I [ I I I I I
1999 2000 2001 2002 2003 2004 2005 2006

Preliminary data for 2008, trends for monitors with at least ¥ years of data



98th %ile Median Conens, ug/im3

PM2.5 98%ile Trends, LADCQO States, 1999— 2006
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Ozone Fourth High Values, 2006
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Ozone Design Values, 2004 2006
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Ozone Design Values, 2004 2006 Ozone Design Values, 2003_2005 Ozone Design Values, 2002_2004
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Design Value Concn, ppm

Design Value Trends, LADCO States
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20— Degree Days and Site— Exceedance Days, LADCO States

ek 3

Days Over 90 F

1890 1992 1984 1986 1998 2000 2002 2004 2006
&% Days over 90 F *&8& 8_hr Exceedance Days

Wizather data from C'Hare Imtemational Ainport. Bxceedance days are days per year
when RAADS wazs eceeded at any =ite, among A =elecked =2t oF longes unning monitors.

8 &8 & & 8

No. of Days over 8—hr NAAQS

35



Temperature Index, June-August
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CART Model

* Incorporates 30+ meteorological variables

e Goal Is to categorize each day by ozone
concentration and associated met
conditions

 Results in a decision tree with 10-15
branches, each describing the
meteorological conditions associated with
a particular ozone concentration



Example CART Tree

Variables included:

e Temperature

Dew point

Wind speed
Temperature change
Relative humidity
Wind speed

Wind direction (morning,
afternoon, evening)

Temperature, wind speed, wind

Node 1

STD= 0.018
Avg = 0.064
N = 2503

MAXTEMP <= 79.500

MAXTEMP <= 79.500

MAXTEMP> 79.500

1
Node 2

1
Node 3

direction at 700 and 850 mb
* Precipitation
 Cloud cover
UV radiation
e Pressure

« Previous day’s ozone,
temperature, and wind speed

MAXTEMP <= 72.500 LAGOZMAX <= 0.075
STD= 0.012 STD= 0.016
Avg = 0.053 Avg = 0.075
N=1324 N=1269
1 1
Terminal Terminal Terminal Terminal
Node 1 Node 2 Node 3 Node 4
STD= 0.011 || STD= 0.012 || STD= 0.013 || STD= 0.017
Avg = 0.049 || Avg= 0.059 || Avg= 0.069 || Avg = 0.082
N=783 N=541 N=679 N =590




Terminal Nodes Sorted By Target Variable Prediction

Ter

0.20

%Olo + i iij_lﬁ_i

O | L gk TT +
TRFFEETTOT

0.00




CART Index of Ozone Conduciveness

CART classifies days into bins, based on
meteorological characteristics associated with
ozone values (1990-2006)

Index derived from the number of days in high-
ozone bins each year, relative to average
number of days in those bins

Higher index=more-conducive ozone year, lower
Index=less-conducive ozone year (where O is
average)

More specific, more sensitive than previous
methods of categorizing years



CART Index of Ozone Conduciveness, Chicago
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Ceoncentration Trends in CART Nodes— —Chicago
8—hr Ozone, Orly Nodes With Goren > 0.05 ppm
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Goncentration, ppb

Concentration Trends in CART Nodes— — Chicago
8—hr Ozone, Only Nodes With Goncn > 0.085 ppm
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Goncentration, ppb
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CART Index of Czone Conduciveness, Chicage
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Take Home Message - |

Summer 2005 had only moderate ozone

concentrations (10" highest of last 27), despite:

« very warm temperatures (well above average number of 90°
days), lower wind speeds, and high solar radiation

» well above average number of ozone conducive days (based
on complete statistical analysis — CART)

Summer 2006 had low ozone concentrations
(2" Jowest in last 27—only 2004 was lower),
despite:

o warm temperatures (average number of 90° days), moderate
wind speeds, and high solar radiation

 near average number of ozone conducive days (based on
complete statistical analysis - CART)



Take Home Message -

 Meteorology for most recent 3-year period (2004-2006) is
less severe than the meteorology for 3-year period
(2001-2003) used for original nonattainment designations

« Recent improvement in ozone air quality is due, In part,
to less severe meteorology and, more likely, emission
reductions

 Difficult to quantify meteorology and emission effects

« Ozone values (4t highs) in 2005 and 2006 were lower than ozone
values in previous years with similar meteorology, suggesting that
emission reductions were an important factor

 CART trends analysis shows mostly flat trends from
1990-2006 (based on all days with 8-hr ozone > 50 ppb)

e Trends based on higher 8-hr ozone (>65 ppb) show steeper declines
(but less stable)






CART Index of Ozone Conduciveness, StlLouis

8—hr Ozone, Only Nodes With Concn > 0.03 ppm

Concentration Trends in CART Nodes—St.Louis
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CART Index of Ozone Conduciveness, Cincnnati
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CART Index of Ozone Condudveness, Cleveland Concentration Trends in CART Nodes— Cleveland
8—hr Ozone, Only Nodes With Concn > 0.03 ppm
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CART Index of Ozone Conduciveness, Indianapolis
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CART Index of Ozone Conduciveness, Milwaukee

| ndex

—11

N

L A

AN

1220 1202 1224 1225 1208 2000 2002 2004 2006
ncex represents fracton of czone conducive days in each year, above o below 1550—2006 average
I=twice as many days as average year, —1=half as many days as average year
Concentration Trends in CART Nodes— — Milwaukee
8—hr Ozone, Only Nodes With Concn > 0.03 ppm
0.09
008{ ° o . °
@ =)
o =3 =}
.o, o e 9
-lg 0.07 1 o § . ) 5 |
.5 o o 2 = @ e 3 s &
'E 0.06 1 g} el 5 -3 o
E a Q 8 8 ] ° o 0
] Po° g ° o o g
= g 9 3 .
8 oos] oo § e d Cd ®
a o o o o
3
0.04 1 ?
0.03'I i | . ; ; . . ; T T T T T T
1990 1992 1994 1906 1998 2000 2002 2004 2006
YEAR

Size of bubble is proporional to number of days in nocs

Concentration Trends in CART Nodes— Milwaukee
8— hr Ozone, Only Nodes With Concn > 0.035 ppm

MAX8HR
0.0831 [
»
0.080 1 *
. .
00751 o . . . - -
0070 E 4 o
- N
0.085 . o . . ® . . -
0060 3 . e
[ s . -
0055 F v . L - —s-—R
L] ot H [} L

0.0301 ° 3

¢ . o
0.0451

.
0.040 ¢
0'035_|""'""I'“"""I"""“'I""""'I"‘ TrTTTTT TrTTTTT TrTTTTT TTTT

150 1992 1994 1866 1998 2000 2002 2004 2008
YEAR
NODE 6 10 © B 16 e 77



PM2.5 Design Values, Annual Standard
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PM2.5 FRM Mean Concentration, 2003 —2005
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