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Goals ADEQ%

= Provide brief background to ADEQ air quality
forecast program.

= Show air quality climatology of current ADEQ
forecast zones.

= Summarize types of summer air quality events
affecting Arizona.

= How did CMAQ perform?
= Considerations for using CMAQ in Arizona.

= Briefly highlight a new way to view CMAQ
data operationally.




Air Quality Forecast Zones ADEQ%

Nonattainment and Attainment Areas
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Arizona Pollutant Climatology ADE%

2017 Nogales PM, ¢

I Observed 51 A0 e—101 A0l

Momnal (2012-present)

40
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Long-range Transport and Ozone Mixing —June ADE
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06/15/2017 Yuma I\/Iornlng Observations

15Jun11:57pm 86 33 15 3 10.00 29.55 10076 2977 109 73
15 Jun 1057 pm 87 33 15 SE 3 10.00 CLR 2975 10076 2997 108 87
15Jun 957 pm 87 34 15 SSE 5 10.00 CLR 2954 10074 2976
15Jun857pm 95 3 10 SSW 7 10.00 CLR 2952 10068 2974
15Jun757pm 98 38 13 SSW 10 10.00 CLR 29.51 1006.3 29.73

15Jun 657 pm 105 29 7 W 7 10.00 CLR 2950 10060 29.72

15Jun 557 pm 107 26 6 3 7.00 CLR 2949 10058 29.71

15 Jun 457 pm 107 22 5 NW 3 7.00 CLR 29.51 1006.2 2973 109 98
15Jun 3:57 pm 108 23 5 N 5 7.00 CLR 2953 10069 2975

15Jun 257 pm 106 30 7 W 7 7.00 CLR 2955 10075 29.77

15Jun 1:57pm 106 26 6 3 7.00 Smoke. DustFEW020 2956 1008.1 29.78

15 Jun 12.57 pm 104 31 8 WNW 5 7.00 Smoke DustFEW020 2958 1008.7 2980
15Jun11:57am 100 34 10 5 7.00 Smoke, DustFEW020 2959 1009.2 29.81

15Jun 10.57am 98 36 11 W 7 7.00 Smoke FEWO020 2960 10095 2982 98 73
15Jun957am 93 38 15 SSW 7 7.00 Smoke, DustFEW030 29.61 10095 2983
15JunB857am 89 40 18 5 7.00 CLR 2961 10095 2983
15Jun7:57am 84 33 16 N CALM |7.00 CLR 2959 1009.1 29.81
15Jun657am 80 32 17 NNE 3 7.00 CLR 2957 10085 2979
15Jun5:57am 74 34 23 N CALM | Wind shift indicating inversion breakmg"
15Jund457am 74 40 29 N CALM L-—< S —=o 88 74
15Jun3s57am 76 39 26 N CALM 10.00 CLR 29.53 1007.0 29.75
15Jun257am 78 38 24 SE 5 10.00 CLR 2953 10070 2975
15Jun157am 79 37 22 ‘N CALM 10.00 CLR 2954 1007.3 2976
15Jun1257am 82 34 18 N

CALM 10.00 CLR 2954 10074 2976
= -
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Long-range Transport and Ozone Mixing —June
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ildfire Smoke Captured — June 227




Wildfire Smoke (Early July) — PM-2.5 and Ozone ADEQ
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Severe Thunderstorms and Ozone Exceedance — August 3™

Site/Site AQS/Param/POC

AJ Maintenance /040213001/031
Blue Point Sher/040135702/031
Cave Creek/040134008/03M
Central Phoenix/040133002/03/
Dysart/040134010/031

Falcon Field Po/040131010/031
Fountain Hills/040139704/031
Glendale Commun/040132001/031
Humbolt Mountaif040139508/03/1
Mesa - Brooks R/040131003/03M1
North Phoenix/040131004/031
Phoenix JLG Sup/040139997/03/1
Pinnacle Peak Ci040132005/03/1
Rio Verde Sherif040139706/03/1
South Phoenix/040134003/03/1
South Scottsdal/040133003/03/1
Tempe/040134005/03/1

West Chandler F/040134004/03/1
West Phoenix/040130019/03/1

An zona Dtpilﬂmtn!
of Environmental Qualit

Date 012 3456789101 12 13 14 15 16 17 18 19 20 21 22 23 Avg
02/0317 2417 1313149 7 13 34 33 45 49 3 37 43 34 37 30 3392
08/03M17 23 22 19 16 20 14 14 19 30 42 44 47 47 43 39 29 20 3613
02/03M17 30 33 34 31 23 21 23 39 33 42 46 51 0 10 |0 0 [169 46.35
08/0317 30 35 32 25 23 14 15 23 29 35 47 60 3 45 36 33 30 23 4138
08/03M17 33 28 27 31 23 19 21 25 44 54 g4 7 53 46 45 45 43 4543
08/03M17 39 35 33 34 29 26 17 25 43 53 61 4 51 50 43 37 36 45
02/03M17 33 32 29 23 25 26 20 23 33 39 43 44 3 43 42 40 36 27 38
08/0317 27 27 191514 14 131319 23 41 53 4 44 45 43 37 29 3045
02/03M17 43 49 40 43 43 49 45 47 42 40 42 45 6 56 55 57 55 59 5017
08/0317 33 36 34 32 24 23 23 27 39 47 33 B4 G 52 43 44 36 40 4713
02/03M17 43 45 40 36 31 25 26|65|72 41 32 62 g 59 51 46 46 45 5455
08/03M17 34 31 29 29 27 15 11 26 35 41 45 60 6 56 49 33 39 47.04
08/03M17 37 29 29 29 32 32 24 35% 44 47 4 g 24 457 4G 42 40 4485
08/0317 24 27 21183 17 13 10 12531 36 34 3 40 35 33 26 23 2945
08/03M17 32 32 31 2213 3 13@ 36 46 25 64 2 49 42 41 33 35 4200
08/03M17 31 30 30 25 23 13 13 20 34 42 31 53 47 40 33 30 25 26 40.21
0a8/0317 33 23 27 23 21 17 16 19 23 40 50 57 46 31 26 29 20 20 3654
08/03M17 37 34 27 231917 17 27 35 42 52 61 4 46 43 37 33 35 4192
0a/0317 30 27 31 24 12 10 15 23 36 41 43 64 T 55 42 45 37 34 447%

EQ%

169
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Monsoon Break (late August and early September) — Ozone #enie=

of Environmental Quality
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Wildfire Smoke and Stagnation — Ozone and PM-2.5 ADEQ%
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September 7t — “Perfect Storm” ADE%
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September 7th — “Perfect Storm” e
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September 7t — “Perfect Storm” ADEQ%
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ADEQ

September 7t — “Perfect Storm” %
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June 16 — September 8, 2017 (North American
Monsoon Season)

CMAQ Data Unavailable (7/12 - 7/14; 8/2 — 8/3)
Ozone (Phoenix and Yuma) and PM-2.5 (Phoenix
and Nogales)

Focus on Day 2 Predictions in Current Forecast
Zones

— Air Quality Episodes (=100 AQl)

— Correct AQI| Category

— 6Z and 12Z Run Comparisons for Ozone

— Ozone Predictions Limited to 0700-2300 Only

Hits, Misses, False Alarms, AQl Day Transitions



https://www.federalregister.gov/documents/2015/10/26/2015-26594/national-ambient-air-quality-standards-for-ozone
https://www.federalregister.gov/documents/2015/10/26/2015-26594/national-ambient-air-quality-standards-for-ozone
https://www.federalregister.gov/documents/2015/10/26/2015-26594/national-ambient-air-quality-standards-for-ozone
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of Environmental Quality

CMAQ Evaluation Phoenix Nonattaiment Ozone

A
A o W J ‘-“-&'A“\hAVTﬁ '.hll"dl_ 2

6/23/2017 6/30/2017

I Observed
CMAQ 6Z
CMAQ 127 Difference
CMAQ 127 Hit (16)
ADEQ Miss (14)

N

7/7/2017  7/14/2017 7/21/2017 7/28/2017 8/4/2017  8/11/2017
DATE

e Exceedance AQI Line (71 ppb) essms |\ oderate AQI Line (55 ppb)
CMAQ 127 ADEQ Forecasted Difference
e=@== Exceedance Day (26) ADEQ Hit (12)
ADEQ False Alarm (7) CMAQ 6Z False Alarm (16)
CMAQ Miss (7)

e ¢||||\ II\” Nl “
L e

a_.l.-_ .|...|. ;-.IJ.

8/18/2017 8/25/2017 9/1/2017

ADEQ Forecasted

CMAQ 6Z Difference
CMAQ 6Z Hit (15)

CMAQ 127 False Alarm (14)
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Phoenix — Ozone: AQI Categorical Days

Phoenix — CMAQ 12Z Ozone Prediction
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Phoenix — Ozone: AQI Transition Days ADE %

Phoenix Ozone Transition Days

21 Mod to USG+ AQl USG to USG AQl | USG to Mod AQl

1104

Ozone Concentration (ppb)
8 8 8 3 8 3
4
I e .

Observed
CMAQ 6Z
CMAQ 122
Observed
CMAQ 67
CMAQ 122
Observed
CMAQ 6Z
CMAQ 127
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Arizona Department
of E:nwronmemalcQualll

CMAQ Evaluation Yuma Ozone
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DATE

I Observed e Exceedance AQI Line (71 ppb) essm\oderate AQI Line (55 ppb) ADEQ Forecasted
CMAQ 67 CMAQ 127 ADEQ Forecasted Difference CMAQ 6Z Difference
CMAQ 12Z Difference e=@== Exceedance Day (5) *=ADEQ Hit (1) CMAQ 6Z Hit (1)
CMAQ 12Z Hit (0) ADEQ False Alarm (0) CMAQ 6Z False Alarm (1) CMAQ 12Z False Alarm (2)
== ADEQ Miss (4) ¥==CMAQ Miss (4)




Yuma — Ozone: AQJ| Categorical Days

Yuma — CMAQ 12Z Ozone Prediction
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Yuma — Ozone: AQl Transition Days ADEQ%
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Yuma Ozone Transition Days

Ozone Concentration (ppb)

451 III

351

Good to USG+ AQl USG to USG AQl | USG to Good AQl

Observed
CMAQ 6Z
CMAQ 127
Observed
CMAQ 6Z
CMAQ 127
Observed
CMAQ 6Z
CMAQ 127
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CMAQ Evaluation Phoenix Nonattaiment PM, .

R RN NN W W W b
o O N U1 0 kb N O

_U.u.__l.l_u—_.n A

L e

[ERN
w

=
s
S~
(G}
=
[a]
w
[=a]
D
(@)
o
i
w 10
s
o
w
o
(7]
s
<
o
(U]
o
o
=
s

G G N kAN

| ' '
[REN = [N
~ D (=Y

-20
6/16/2017 6/23/2017 6/30/2017 7/7/2017 7/14/2017  7/21/2017 7/28/2017 8/4/2017 8/11/2017 8/18/2017 8/25/2017 9/1/2017 9/8/2017

DATE

I Observed e Exceedance AQI Line (36 ug/m3) e |\ 0derate AQI Line (12.1 ug/m3)
ADEQ Forecasted CMAQ 6Z ADEQ Forecasted Difference
CMAQ 6Z Difference
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Arizona Department L5
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CMAQ Evaluation Nogales PM, .
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= CMAQ remains a viable guidance tool for preparing air quality forecasts in
Arizona

= Caution when certain meteorological conditions present themselves
— Transport Ozone Mixing Events (especially rural locations?)
— Timing and Strength of Diurnal Winds

— Rapid Weather Pattern Changes
Common in Monsoon
Outflows boundaries (ozone and particulates)
A couple hours can be significant in an exceedance day versus non-exceedance day!

= Bias towards ozone over prediction on exceeding days
= A high bias may explain prevalence of CMAQ False Alarms?

= Large spread of predicted ozone versus all AQJ categories
— Transitions appear to be difficult to capture

= No strong preference for 6Z versus 12Z model runs

= PM, . magnitude high for smoke events, but presence is indicated (urban
and rural sites)

= More weight needed on blowing dust for PM, ?
= Soil Moisture Considerations? Suppression of PM_, leading to lower PM, .




ADEQ’s Air Quality Workstation ADEQ

AQ Tracker [ CMAQ Model |/ Met Cameras |/ AQI Calculator

Select Model Run Ozone (8hr): ppb Model Run: 09118/2017 06002
_ onei2017 | 01 0.0
02 0.0
03 0.0
05 0.0
06 0.0
07 40.62
08 39.24
09 38.46
Select County 10 38.18
[maricopa [+] 70 11 38.15
12 38.53
Select Monitor 13 39.57
> 14 41.39
[Blue Point [~] 15 4404
16 47.64
Air Quality 17 51.28
Ozone 18 5417
19 55.84
PM2.5 20 56.49
&hr Ozone 21 56.39
24hr PM2.5 a7 o S
23 53.91
00 51.26
01 47.91
02 44.64
03 42.0
04 39.61
05 37.09
Meteorology 06 3437
Temperatura 07 31.52
Relative Humidity LD 2
- 09 27.76
Wind Speed 23 10 26.97
Wind Direction 11 26.85
- 12 28.02
Bound‘ttr?r Hc_ﬂght & T
Precipitation 14 34.80
15 39.62
16 43.72
17 46.73
18 48.96
19 50.14
20 49.73
21 47.67
0 22 4453
00 01 02 03 04 05 06 O7 D08 0% 10 11 12 13 14 15 16 17 18 1% 20 21 22 23|00 01 02 03 04 05 06 O7 OB 0% 10 11 12 13 14 15 16 17 18 15 20 21 22 23 23 40.86
09/18/2017 Local Time 109/19/2017
Humboldt Mountain Humboldt Mountain

http://www.emc.ncep.noaa.gov/mmb/aqg/sv/grib/



http://www.emc.ncep.noaa.gov/mmb/aq/sv/grib/

