2025 AIR QUALITY FORECAST
ACCURACY FOR NORTHEAST OHIO

Air Quality Subcommittee
December 19, 2025
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ACTION REQUESTED

No action requested. This item is for information and
presentation.

PREVIOUS ACTION

The Air Quality Subcommittee has received previous
updates on this agenda item.
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OVERVIEW

* NAAQS History

* Air Quality Monitors

» 2025 Model Performance (O,)

» 2025 Model Performance (PM, ;)
* Questions
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0. NAAQS TIMELINE
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PM, - NAAQS TIMELINE
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THREE-YEAR ROLLING AVERAGES FOR ANNUAL
PM, . IN NE OHIO COUNTIES
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AIR QUALITY MONITOR LOCATIONS IN

NORTHEAST OHIO
 Ohio EPA monitors in Northeast Ohio

* O3 11 monitors
12 monitors in 2024
Mayfield station deactivated by Ohio EPA

* PM,:: Nine (9) monitors

 Air Quality Monitoring Region includes:

NOACA counties (5): Cuyahoga, Geauga, Lake, Lorain, Medina
AMATS counties (2): Portage and Summit
Ashtabula County
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AIR QUALITY FORECASTS IN NORTHEAST OHIO

 NOACA forecasts daily peak fine particulate matter
concentrations and eight-hour ground-level ozone
concentrations.

» Daily forecasts for fine particulate matter are year-round

* In 2025, daily forecasts for ozone began March 1 and
concluded October 31

 NOACA posts daily air quality forecasts through AirNowTech,
in affiliation with US EPA.
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NOACA AND NOAA 2025 FORECAST
PERFORMANCE: O,

Threshold

Forecast
50ppb 70ppb

NOACA 81% 94%

Agency NOAA 6Z (M/B) (T7/76)% (96/95)%
NOAA 12Z (M/B

M = Standard Model; B = Bias-Corrected Model




EXCEEDANCE DAYS FOR 2025 (0,)

FORECAST AQl OBSERVED AQl

NOAA 6Z(M/B)/

AIR QUALITY INDEX
DATE 12Z(M/B) NOACA PEAK # STATIONS HEALTH CONCERN

CATEGORY LEVEL

APRIL 24 1/2/2/2 2 3 (71)

1 GOOD

JUNE 3 2/2/2/2 2 3 (75) MODERATE

UNHEALTHY FOR

JUNE 12 2/2/2/2 3 (76) SENSITIVE GROUPS

UNHEALTHY

JULY 15 3/2/3/2 3 (85) VERY UNHEALTHY

JULY 23 2/2/2/2 3 (74) HAZARDOUS

M = Standard Model; B = Bias-Corrected Model
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NOAA VERSUS NOAA EXCEEDANCE
FORECAST PERFORMANCE (0,)

Missed Opportunities” — Four (4) days each NOACA and NOAA did not
forecast observed categorical exceedance of 2015 eight-hour ozone
standard (70 ppb). NOAA standard models forecasted July 15
exceedance, but NOAA bias-corrected models did not.

“False Alarms”™ — Eight (8) days NOACA forecasted categorical
exceedance of 2015 eight-hour standard (70 ppb) when observed
concentrations did not exceed. NOAA 6Z standard model forecasted four
(4) such days; NOAA 6Z bias-corrected model forecasted five (5) such
days; NOAA 12Z standard model forecasted five (5) such days; and
NOAA 12Z bias-corrected model forecasted seven (7) such days.




EXCEEDANCE STATIONS

32 exceedance stations (events when either the NOAA
forecast, the observation, or both exceeded the 2015 O,
NAAQS at individual monitors).

“Missed Opportunities” —

“False Alarms” — NOAA falsely predicted exceedance at
a station 11 times (34%)

“Success” — NOAA truly predicted exceedance at a
station zero times (0%)
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EXCEEDANCE STATIONS

Successful Predictions

SUCCESS
S
2
4
11
2

*Mayfield Station no longer active
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RANGE OF OBSERVED MAX EIGHT-HOUR
AVERAGE O, VALUES
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Daily Range of Observed Maximum Eight-Hour O, Values - 2025
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Daily Range of Observed Maximum Eight-Hour O, Values - 2024
92
1-5ppb
m6-10ppb
11-15ppb

H 16- 20 ppb

W
=
1]
(]
[T
Q
o
@
=)
£
=
=

m21-25ppb

H 26+ ppb

1-5ppb 6-10ppb 11-15ppb 16-20ppb
Daily Range

N®ACA

Northeast Ohio Areawide Coordinating Agency



- T .‘..1";;?\
\ [J:\o¥:Y O, Exceedance Day: June 19, 2024
Northeast Ohio Areawide Coordinating Agency Ashtabula
Conneaut
Eastlake Painesville AQI: 58
AQI: 101 AQl: 80 Obs: 57 ppb
Legend Obs: 71 ppb Obs: 64 ppb _
County
(. .
Boundaries District 6 ASHTABULA
Active O3 AQl: 90 =
Monitors Obs: 67 ppb Notre Dame
AQl: 46
GT Craig Hhs: 20 PRE ..
AQl: 49
; Obs: 53 ppb GEAUGA Middiehiell
Sheffield o e Mayfield
AQl: 39 iy AQl: 67
Obs, 42 ppb Elyria Ml Tok ObS 60 ppb e
Obertin B e Lake Rockwell
i LORAIN AQI: 38 Hudson AQ[: 50 Wamen et
Obs: 41 ppb Obs: 54 ppb Y -
wellingto e : Kent POFi-l‘_P‘\‘EEE (o Girars
e MEDINA ? SUMMI L. 7 Austintown Youngst
Chippewa Nor.th HS el 9
AQ' 44 Wadsworth Barberton AQ' 34 " - X : 3
Obs: 47 ppb \ . e T ' Y
l\l ekt Esri, HERE, Garmin, FAO, USGS, NG, EPANPS
0 2 5 9 14 18 Exceedance is based on the 2015 maximum eight-hour average ~ NOACA makes no representations or warranties with respect to
I N |\ ozone concentration (NAAQS = 70 ppb) accuracy and/or completeness of the map

N®ACA

Northeast Ohio Areawide Coordinating Agency



NS ACA [} Exceednce Day: June 20, 2024

Northeast Ohio Areawide Coordinating Agency

Conneaut

Eastlake Painesville AQl: 71
AQl: 108 AQl: 97 Obs: 671 ppb
Legend Obs: 73 ppb Obs: 69 ppb N
County e >
Active O3 AQl: 112 3
Monitors Obs: 74 ppb Notre Dame
AQL: 77
GT Craig i .
AQ' 77 Cleyeland '}'[f“:."\;',‘;”
4n Obs: 63 ppb “!":'{“’4"‘:.. GEAUGA Middizfislf
Sheffield o M Hioid
AQl: 47 Rkgene el P@UYAHOGA  AQI: 97
Obs: 51 ppb S
Berea Lake Rockwell
S AQl: 50 AQI: 67
7 Obs: 54 ppb = Obs: 60 ppb B
ot Metna = A e Kent PO&i—KéEJ,L‘E";{‘ —
= MEDINA SUMMI 7 Austintown s
Chippewa s Nor.th i
AQl: 67 Hadnon Basion AQI'. 71
Obs: 60 ppb | e d)»
Cu:_\‘mr:{_ Esri, HERE, Garmin, FAQ, USGS, NG, EPA, NPS
0 2 5 9 14 18 Exceedance is based on the 2015 maximum eight-hour average ~ NOACA makes no representations or warranties with respect to
I — S | il s ozone concentration (NAAQS = 70 ppb) accuracy and/or completeness of the map

N®ACA

Northeast Ohio Areawide Coordinating Agency



NZACA NI yY

Northeast Ohio Areawide Coordinating Agency

Legend

County
Boundaries

Active O4
Monitors

Conneaut

Eastlake
AQl: 58

Obs: 57 ppb

District 6
AQIl: 64
Obs: 59 ppb

GT Craig
AQI: 49
Obs: 53 ppb ©

~ Z Clevel 1
Cleyefand  iaie

University
Height

Sheffield

e North
AQI: 49 e

Elynia

Obs: 53 ppb

" LORAIN

Camden

North
Olmsted

Mayfield
v F@UYAHOG AQl: 97
o Obs: 69 ppb

Painesville
AQl: 71
Obs: 61 ppb

AQl: 71
Obs: 61 ppb

Jeftersor

ASHTABULA

Notre Dame
AQl: 93
Obs: 68 ppb

GEAUGA

Middiefiel

Wellington

Berea
AQl: 71
Obs: 61 ppb

Chippewa
AQIl: 74
Obs: 62 ppb

Lake Rockwell
AQl: 108
Obs: 73 ppb

Kent POR‘TK(‘;E‘ { Branch

North HS
AQI: 105
Obs: 72 ppb

Alliance

Austint own Youngstown

Esri, HERE, Garmin, FAQ, USGS, N(ﬁ, EPANPS
Salem

Exceedance is based on the 2015 maximum eight-hour average
ozohe concentration (NAAQS = 70 ppb)

NOACA makes no representations or warranties with respect to
accuracy and/or completeness of the map

N®ACA

Northeast Ohio Areawide Coordinating Agency



Northeast Chio Areawide Coordinating Agency

Legend

County
Boundaries

Active O,
Monitors

]

| YL J:Yo¥:N 0. Exceedance Day: June 12, 2025

Conneaut

Eastlake

AQl: 50

Obs: 54 ppb

District 6
AQl: 44
Obs: 47 ppb

GT Craig
AQl: 39
Obs: 42 ppb

East

Cleveland

Cleveland

Clep€land 'I‘—i-\‘\m'.!

University
Height

Sheffield
AQl: 43
Obs: 46 ppb e

North
Ridgeville

Nellington

Chippewa
AQI: 101
Obs: 71 ppb

Painesville
AQl: 50

AQl: 47
Obs: 51 ppb

Obs: 54 ppb

efferson

ASHTABULA

Notre Dame
AQl: 50

Mayfield
Hetaht:

Obs: 54 ppb

GEAUGA

Middiefiel

AQl: 67
Obs: 60 ppb

Medina

MEDINA

Lake Rockwell
AQl: 119
Obs: 76 ppb

Kent POR-i—KéIE‘ e

Austintown

North HS
AQl: 126
Obs: 78 ppb

Alliance

Youngstown

Exceedance is based on the 2015 maximum eight-hour average

ozone concentration (NAAQS = 70 ppb)

accuracy and/or completeness of the map

NQOACA makes no representations or warranties with respect to

N®ACA

Northeast Ohio Areawide Coordinating Agency



NZACAN I NI

Northeast Ohio Areawide Coordinating Agency

Conneaut

Eastlake Painesville AQl: 42
AQl: 74 AQl: 47 Obs: 45 ppb
Legend Obs: 62 ppb Obs: 51 ppb N

County e 5

Active O4 AQl: 112 s

Monitors Obs: 74 ppb Notre Dame

AQIl: 67
GT Craig Clvaind Mayfield D Rl o
AQl- 97 Clpelnd h':“‘"
4n Obs: 69 ppb “!":'{“’4"‘:.. ; ”' o GEAUGA Middizfislf
Sheffield ot
AQl: 67 Ridlgeile breck FEUYAHOGA Bedora  Soor
Obs: 60 ppb T e v el
BB Lake Rockwell
e i AQl: 93 ik AQl; 71
7 Obs: 68 ppb o Obs: 61 ppb BV
Medina ”!:‘\Il Kent PORP-i-KéE“\F-H\ 7
= MEDINA SUMMI 7 Austintown s
. O North HS
oL o AQl: 90

Obs: 67 ppb J

Obs: 67 ppb

Alliance
Mah:

Esri, HERE, Garmin, FAQ, USGS, N(ﬁ, EPA, NPS

14 18
e e |l

Exceedance is based on the 2015 maximum eight-hour average
ozone concentration (NAAQS = 70 ppb)

accuracy and/or completeness of the map

NOACA makes no representations or warranties with respect to

N®ACA

Northeast Ohio Areawide Coordinating Agency



NOACA AND NOAA 2025 FORECAST
PERFORMANCE: PM, .

Threshold

Forecast

12 ug/ms3 35 pg/m3

NOACA 78% 99%

Agency NOAA 6Z (M/B) (75/76)% (99/99)%
NOAA 12Z (M/B

M = Standard Model; B = Bias-Corrected Model
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EXCEEDANCE DAYS FOR 2025: PM, .

FORECAST AQl OBSERVED AQl AIR QUALITY INDEX
HEALTH CONCERN

CATEGORY LEVEL

NOAA 6Z(M/B)/

1 GOOD
12Z(M/B) # STATIONS

MODERATE

UNHEALTHY FOR
SENSITIVE GROUPS

2/2/2/2
UNHEALTHY

VERY UNHEALTHY

AUGUST 4 2/2/2/2 HAZARDOUS

M = Standard Model; B = Bias-Corrected Model
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PM, . MONITOR PERFORMANCE 2024

Mean Absolute Value Difference
(Observation-Forecast)

CHIFFEWA CLEVELAND CLEVELAND DISTRICT EASTHS GTCRAIG HARVARD PAINESVILLE
FIRE NEAR ROAD YARDS TI-EDDDEILFE

%)
=9
o
=

E
w5 3.50
=

n

[(X]
(=]
=

M, ;s Concentratio

M mB
M = Standard Model; B = Bias-Corrected Model

N a ‘ACA

Northeast Ohio Areawide Coordinating Agency



PM, . MONITOR PERFORMANCE 2025

Mean Absolute Value Difference
(Observation-Forecast)

CHIFFEWA CLEVELAND CLEVELAND DISTRICT EASTHS GTCRAIG HARVARD PAINESVILLE
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PM, . MONITOR PERFORMANCE 2024

Mean Raw Value Difference (Observation-Forecast)

CHIPPEWA CLEVELAND CLEVELAND  DISTRICT EAST HS GT CRAIG HARVARD  PAINESVILLE ST.
FIRE NEAR ROAD YARDS THEODOSIUS

PM, ; Concentration (pg/m?)

M = Standard Model; B = Bias-Corrected Model MmB8
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PM, . MONITOR PERFORMANCE 2025

Mean Raw Value Difference (Observation-Forecast)

PM, ; Concentration (Hg/m?)
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PM, . MONITOR PERFORMANCE 2024

Monthly Mean Raw Value Difference (Observation-Forecast)

PM, ; Concentration (pg/m?)

Jan Feb June July Aug  Sept

M = Standard Model; B = Bias-Corrected Model

N®ACA

Northeast Ohio Areawide Coordinating Agency



PM, . MONITOR PERFORMANCE 2025

Monthly Mean Raw Value Difference (Observation-Forecast)

PM, : Concentration (pg/m?)

Jan Feb Mar Apr May June July Aug Sept Oct Nov

M EB
M = Standard Model; B = Bias-Corrected Model
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CONCLUSION

NOAA models did not forecast ozone concentrations around the exceedance
threshold as well in 2025 season (worse than 2024 season)

 Fewer exceedance events, but one widespread event completed missed by
12Z bias-corrected model (July 15)

« Zero accuracy of exceedance prediction at individual stations (0%)

 NOAA's PM, ; bias-corrected model (B) produced more accurate forecasts
than the standard model (M); both models worse in 2025 versus 2024

 NOAA's PM, . model forecast concentrations were generally higher than the
observed concentrations (M consistently biased across stations)

« NOAA's PM, : monthly bias stronger for M than B, especially May and
September
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NEXT STEPS

* Track forecast performance of NOACA and NOAA for
ozone and fine particulate matter

« Update Air Quality Subcommittee in March 2025

» Collaborate with NOAA personnel to report model
performance in Northeast Ohio
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NOACA will regional cohesion,

existing infrastructure, and a
sustainable multimodal transportation system
to economic development and

quality of life in Northeast Ohio.
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