Intelligent Air Quality Forecasting:

How the MPCA uses environmental data,
artificial intelligence, and technology to
predict alr qua/lty and inform the pub//c
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CONTROL AGENCY enhance human health | https://www.pca.state.mn.us




Minnesota Air Quality Forecast/Alert Program:

Then and Now

EPA Unfunded Mandate

MPCA contracted with company
in California in 2008

Two forecasts: Twin Cities and
Rochester

Advisories/Alerts Issued by MPCA

Current conditions Details Historical data About the data
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Minnesota Air Quality Forecast/Alert Program:

Then and Now ar ” -
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How to tackle this program expansion and change?
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A Minnesota Game Plan!

Technology Changes:
Artificial Intelligence (AI)
Geographic Information Systems (GIS)
Agency Operations:
Meteorologists from Beginning to End of Process
Improved/Expanded Communication Platforms
Social Science Engineering
Improving the Message/Understanding of Air Quality
Outreach Efforts




Air Quality Forecast/Alert Program Update Plan

Expansion Statewide

Platform Enhancements

Alert Improvements

Outreach




Air Quality Forecast/Alert Team Gets to Work!

The air quality index forecast team at the MPCA analyzes data from monitors at 17 locations. (Roberta Heine/Minnesota - 7
Association of Professional Employees) iih



AQIl Forecast Locations
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MPCA developed air quality prediction

icial Intelligence

model based on artificial intelligence,

aka machine learning
Why Al?

Accessibility

Computational Requirements

Timing

The DataCamp Team

#The target is set to the colunn with the 3 howr average concentrations

#as thot s the coldnn the AT needs to learn from and {t°s what we're

#trping o predict.

target_reg = train["Max fvgsHr™].values

#The feoture Fforest {5 the set of paraneters the AI should wse to moke

#its predictions.

features_forest_reg = train[["Month","Temp F Sunup Max","Rh Sunup Avg","Background 18M 508M Awg 24Hr Ozone Heoon Fpb™,
Weight_wal = np.arrayi(train[“Weight”].values)

#hic then set wp @ random Forest regressor controlling the depth, the

#minimem sanples reguired to moke @ begf in o decision tree, the

#nunber of decision trees, and the random stote.

forest_reg = RandomForestRegressor({max depth = 1@, min_samples_leaf = 5, n_estimators = 1228, random state = 1)
#The AX model {s Fit o the doto wusing the poraneters above.

my_forest_reg = forest_reg. fit(feastures_forest reg,target_reg, sample weight = Weight_wval)

#peintiny Forest_reg.feature importonces )
#printiny forest reg. score(features Forest_reg, target_regl)

#The test feotures are the Feotures in the met dotoset thot the A should

#use o predict the target.

test_features_reg = test[[“Month™,"Temp F Sunup Max™,"Rh Sunup Avg"™,"Background 1@M S88M Avg 24Hr Ozone Neoon Ppb™,"Mi
#The model Fit above {5 then used to maoke the predictions.

pred_forest_reg = my_forest_reg.predict(test_festures_reg)

# Cregte o doto Frane with two colunns
DayIndex =np.arrayitest[“Index™]).astypeiint)
my_solution_reg = pd.DataFrame(pred_forest_reg, DayIndex, columns = ["Max AvgsHR"])

# birite your solution to o csv File with the nane my_solution_reg.csv.
#Initially each Forecast site getrs on individual forecast Ffile created.
my_solution_reg.to_csw("M:/fgency_Files/Cutcomes/Risk_Ewal_#ir_Mod/Air_Modeling/&Q0I_Forecasting/Tree Data/Forecast/AQ


https://www.datacamp.com/community/open-courses/kaggle-python-tutorial-on-machine-learning#gs.P=TWxSM
https://www.datacamp.com/community/open-courses/kaggle-python-tutorial-on-machine-learning#gs.P=TWxSM

What kinds of data?
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What does it do?

What is Machine Learning?

Contains patterns Finds patterns Recognizes patterns
Data Train Algorithm Build Model
Makes predictions about unseen data
based on a training dataset . il .
Cla SSifi Catio n R e Upsr:dr\lllct)gilfunctlon

Predicting a variable with discrete categories
(Binary or Multiple)

What is the Difference Between

Regression

Predicting a continuous variable il & W
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Popular Machine Learning Algorithms

Classification and Regression Trees Bagged Trees and Random Forests

salary at least
$50,000

root node

decision nodes

commute more
than 1 hour

offers free
coffee

Decision Tree:
Should | accept a new
job offer?

leaf nodes

The ensemble model

- 2=
1 P
‘ Forest output probability P(clv) = = > pilelv) ‘EL .I
t

Algorithm Adaboost - Example

I

Original data set, D, Update weights, D, Update weights, D,
- = .
-+ — -+
+ +
- + - + - +
. + +
Trained classifier ’n'aiped classifier Trained classifier
= (&) C§>+ = 29
=) % g X =
) + * + s
@ 5 _ + . +
Boosted Trees + :

courtesy to Alexander lhler http://sli.ics.uci.edu/Classes/2012F-273a%action=download&upname=10-ensembles.pdf



Machine Learning Process

Data cleaning and formatting

Exploratory data analysis

Feature engineering and selection
* Compare several models on a performance metric
* Tune hyperparameters — Accurate but generalized

* Evaluate best model on testing dataset

13



Comparing Models

Random Forest Gradient Booster |Linear Regression |Ada Boost Meta Learner
Anoka 6.443995214 6.442858339 9.930166752 7.035516182 6.436340709
Brainerd 7.101674211 7.176707917 13.96335067 7.867280244 7.369435568
Cedar_Creek 5.516791527 5.469323462 8.772796995 6.278891794 5.799712041
Detroit_Lakes 5.469902629 5.418276628 5.733912359 5.5655482 5.696760843
Duluth_ WDSE 5.285691647 5.864016884 9.420037806 5.419331127 5.746872176
Ely 6.213243821 6.4393464 15.45402106 7.758729871 7.435699325
Fond_du_Lac 6.349275168 6.450106273 12.98109095 6.639090054 6.634659901
Marine_St_Croix 6.976525196 6.74492849 16.45651986 6.548365864 8.019037875
Marshall 8.502352367 8.361541377 15.4961812 9.0865194 8.168140153
Mille_Lacs 7.046996657 7.166647039 12.47390683 7.473726695 6.958237151
Moorhead 5.440936349 5.314450072 11.6195854 6.772308833 5.589507019
MSP_NearRd 6.451503223 5.922731868 14.98786152 7.222412979 6.2840639
Rochester 7.358272684 8.379222921 18.97124093 5.664890491 8.119004181
Shakopee 5.978837993 6.298290541 11.32630277 5.944167591 6.721532635
St_Cloud 6.838910291 6.602610754 10.55562523 6.460993868 6.582231162
St_Michael 6.009376621 6.256959088 10.09890809 6.1286733 6.269647023
Stanton 6.948622275 7.118117678 18.30247535 7.211340691 7.157499678
Winona 6.414735066 6.801539039 16.11231493 6.389049044 7.115090029
Median (MAE) 6.42936514 6.446482306 12.72749889 6.593727959 6.678096268
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Ozone Relationships

Higher generally means more ozone formation, lower means less ozone formation.
The warmer it is, the faster the reactions that create ozone occur.

Average Daytime Relative Humidity Generally, higher relative humidity leads to decreased ozone formation potential.

Average of the Noon 24-hour Background at
10m and 500m

Afternoon Mixing Height (ignoring small Deeper mixing actually tends to make ozone potential slightly higher as it normally
radiation inversions) means the day is warmer.

Maximum Daytime Temperature

The higher the background ozone, the higher the local ozone the following day.

Ozone is generally higher when wind is from a southerly direction vs. other directions.
Mode of Daytime Wind Direction This is partly related to worse background sources to the south and southeast, but
also is related to warmer temperatures.

If there’s an influx of warm air, we’re more likely to get higher ozone values locally,
Change in Max Temperature from Previous than if there’s been a cool down which could indicate a potentially clean frontal
Day passage. If we’ve been experiencing well below normal temps, be careful of large
temperature increases, as AQl may be forecast to be unrealistically high.

More clouds means less solar radiation, and less energy to promote ozone production.
Low and mid clouds are more opaque to solar radiation than high clouds, so focus on
the low and mid clouds.

Percent of Daytime Hours With Low or
Medium Clouds
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PMZ2.5 Relationships

Average of the noon 24 hour background at

10m and 500m The higher the background concentration, the higher the PM2.5 concentration.

Lower visibility normally leads to higher PM2.5. Worst cases normally have sustained

Visibility (24 hour average) s bl B il

Change in Max Temperature from Previous

Day Warm ups normally lead to higher PM2.5 than cool downs.

For the winter, lower mixing heights means higher PM2.5. Worst cases have sustained
Daily Average Mixing Height (Soundings) less than 50 mb of mixing. For the summer, higher mixing can lead to higher PM2.5
values in cases of smoke mixing down.

Daily Average Precipitable Water

. Higher PWATs tend to be associated with higher values of PM2.5.
(Soundings)

Daily Average Relative Humidity Higher relative humidity normally leads to higher PM2.5 values.

Daily Average Wind Speed Higher wind speeds normally lead to lower PM2.5, unless background is moderate.

Southerly wind direction usually leads to higher PM2.5 than other directions, though
calm conditions can also lead to higher PM2.5.

Daily Mode of the Wind Direction

Persistent southerly flow could indicate a persistent increase in PM2.5, depending on

Previous Day Wind Direction Mode background.

Percent of Daytime Hours with Low or Usually less mixing with more low clouds, so the higher the percentage the higher the
Medium Clouds PM2.5 values.
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Training Dataset

Hourly Ozone and PM2.5 measurements
NWS meteorological data

Upper air soundings

Forecasts

NAM and GFS model forecasts (surface and

soundings)

Data Sources
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Current weather conditions are analyzed

Weather data are processed from forecast
model output

Background concentrations are estimated

Weather inputs and background are refined
if needed

Al model is run and AQ forecast is created

AQ Forecast Process




Model Results
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Air Quality Forecast

South Twin Cities Metro Air
Forecasts Quality Forecast Tweets Tweets & replies Media

b MN Air Quality Index @... - 6h
Metro Northwest  Northeast Central _ R " . .
MI,\DASA EnviroFlash Statewide forecast: Aug 14 Minnesota Air
August 14, 3:54 PM Yellow (moderate) south
central and southern

Minnesota including the Twin

Cities, Marshall, Rochester,

Central region

Air Quality Notirications

g m
Brainerd

CONTROL aGENCTY

Today Sat Sun Forecast for South Twin Cities Metro, MN

Today and Tomorrow's Forecast an d Wi nO n a . AU g 1 5 Ye I I OW
ST NGSSEN | Moderate —

Tuesday, Aug 14: 54 AQI Moderate Yellow Particle Pollution (2.5 microns) fo r the o) Ut h ea St corner pe r
partiCIeS Ozone partiCIeS 51 AQl Moderate Yellow Ozone . . . .

lingering wildfire smoke;
) Wednesday, Aug 15: 48 AQl Good - Particle Pollution (2.5 microns) d t f th

Mille Lacs P green (good) rest of the
Today Sat Sun Extended Forecast Sta te %
“ _ Moderate Thursday, Aug 16: Good _ Ozone Q "L_l @ Lil
particles Ozone particles Good _ Particle Pollution (2.5 microns) . .

wor (R o MN Air Quality Index @... - 6h L :

ap Data  Terms of Use

St. Cloud Good — Particle Pollution (2.5 microns) FO recast for Rochester’ MN

A cold front has moved across most of Minnesota today with air quality improving to green (good) from | Au g 1 4 M Od e rate ( Yel IOW)
Today Sat Sun south behind the front. Yellow (moderate) AQI conditions will continue across the southern 1/3 of the stz !

ahead of the front due to lingering wildfire smoke. On Wednesday, light north-northeast winds will preva

the state with green AQI levels expected over much of the state. The southeast comer of the state may Au g 1 5 G OOd (G reen )
m Moderate Moderate continued yellow AQI levels before smoke finally clears the state. Green AQls on Thursday over much ¢

state under high pressure and temperatures in the upper 70s/low 80s. Friday and into the weekend, all
Pallicles pa ftiCleS Patticles be on northern Minnesota as there is a growing potential of Canadian wildfire smoke to return to the reg Q 'L'l o QJ

MN Air Quality Index @... - 6h
O <A = ® Forecast for Minneapolis-St.




Artificial Intelligence Model

Challenges

Frontal Boundaries - Ozone

Wildfire Smoke — PM2.5

wildfire contribution: surface PM2.5
Apport feux de foret: PM2.5 surface

Passe / Run: 2018-08-17 122
2018081912 UTC

2.0

Local Time: Central Daylight Time v 2018-08-19, 07:00 CDT

Image: 49/49



Air Quality Alerts: Update, Creation, and Dissemination

24



Air Quality Index (AQl) Interagency Workgroups

AQl Threshold Research Group

e Learn more about the health effects
of air pollution

* Learn what effects improved AQJ
forecasting may have on health
outcomes

e How do we measure health
outcomes based on MPCA AQI
advisories/alerts

AQIl Alert & Forecast Messaging Group

Learn more about the health effects of
air pollution

Develop consistent messaging between
departments

Define target audiences and expand
reach of messaging to new audiences

Develop an Interagency Communications
Plan on Air Quality Alert messaging

25



Air Quality Index (AQl) Interagency Workgroups

Advisory Eliminated

Minnesota
Department
of Health

PROTECTING, MAINTAIKING & [MPROVING THE HEALTH OF ALL MINKESOTANS
February 2, 2017

To: MDH/MPCA Joint Air Quality & Health | nitiative

Re: Health-based evidence for air quality advisory

The MPCA currently issues two levels of public air quality warnings based on Air Quality Index (AQI) values, Air
quality olerts are Issued when the AQI exceeds 100, as mandated by the U.S. EPA to correspond to exceedances of
the National Ambient Alr Quality Standards {NAAQS). While the NAAQS and related AQI categories — goad (0-50),
maoderate (51-100}, unhealthy for sensitive groups (101-150), and unhealthy (151-200) - are designed to be health-
protective, there is growing concern about adverse health cutcomes resulting from air guality conditions below
NAAQS in the ‘moderate’ range. As such, the MPCA requested that MDH provide input on the health science
evidence base for issuing air quality advisories below the NAAGS, and specifically at AQl lavel 90

Throwgh the MOH/MPCA Joint Alr Quality & Health Initiative, we have evaluated and shared current health science
evidence to inform MPCA decision making, Specifically, we reviewed epldemiclogy literature on short-term effects
of ambient fine particulate matter (PM.s] and ground-level ozene on respiratory and cardiovaseular outcomes. We
reviewed studies of clinical {e.g., Emergency Department visits) and sub-clinical {e.g., asthma symptoms, lung
function] outcomes, and focused on papulation-based studies in areas with pollution levels generally comparable
to Minnesota

While we identified relatively few studies that focused on areas compliant with the NAAQS, we found some
evidence for adverse health impacts from ambient concentrations in the ‘moderate’ AQI range, However, we da
not find sufficient evidence to support issuing air quality advisories at AQI level 90. In addition, we note that health
risk communicatien best-practices warn against message fatigue. We support centinued collaboeration between
MPCA and MDH to raise awareness and provide tools for individuals and eommunities to understand potental
health risks of outdoor air pollution. Please contact lessie Shmoaol far mare information on our literature review or
findings: Jess

Sincerely,

Kelly Alan Bender
Endironmental Surveillance and Assessment Section Chronic Disease and Environmental Epidemiology
Section

CC: Brenda Hoppe, Jean Johnson, Kathy Nordien, Kristin Raab, Jessie Shmool

An cqual appartunity employer

New Ozone and Fine Particles Templates

For release: [Month Date, Year]
Media contact: Air Quality Meteorologist 612-251-5703

[Title to include type of product, generic area description, and optionally pollutant ¢
Air quality alert issued due to ozone for Friday, Month/Day through S
Day OR begins Friday, Month/Day.

The Minnesota Pollution Control Agency (MPCA) has issued an air quality alert for [1
[start date/time — ex. Friday, July 22 beginning at 11 a.m.] through [end date/time -
23 8 p.m.] The affected area includes [county, tribal areas and/or city names as app

Example Event Description: Air quality is expected to worsen Friday, Month/Day. Su
temperatures, and light winds will combine to cause an increase in ground level ozo.
index (AQI) values are expected to climb into the low 100s on Friday, Month/Day in
is considered unhealthy for sensitive groups. Ozone concentrations will be the lowes
hours Friday, and will gradually rise midday through the afternoon. Air quality will ir
into the weekend, with showers and thunderstorms expected on Saturday, Month/C

People whose health is affected by unhealthy air quality: There are people who ai
affected when ozone pollution reaches an unhealthy level.
= People who have asthma or other breathing conditions like chronic obstruct
disease (COPD), chronic bronchitis, and emphysema
= Children and teenagers
= People of all ages who are doing extended or heavy, physical activity like pla
working outdoors
= Some healthy people who are more sensitive to ozone even though they ha
factors. There may be a genetic base for this increased sensitivity

Health effects: Unhealthy ozone levels can aggravate lung diseases like asthma, em
COPD. When the air quality is unhealthy, people with these conditions may experie!
difficulty breathing deeply, shortness of breath, throat soreness, wheezing, coughin
fatigue. If you are experiencing any of these symptoms use your inhalers as directec
health care provider.

For release: [Month Date, Year]

Media gontact: Air Quality Meteorologist 612-251-5703

[Title to include type of product, generic area description, and optionally the pollutant of concern — ex.
Air quality alert issued due to [wildfire smoke] for Friday, Month/Day through
Saturday, Month Day OR begins Friday, Month/Day.

The Minnesota Pollution Control Agency (MPCA) has issued an air quality alert for [region], effective
[start dateftime — ex. Friday, July 22 beginning at 8 a.m.] through [end date/time ex. Saturday, July 23
8 p.m.] The affected area includes [county, tribal areas and/or city names as applicable].

Example Event Description: Air pollution monitors show a rapid rise in fine particles with values
exceeding an Air Quality Index (AQI) value of 100 along with weather observations showing visibilities
dropping to 1-3 miles due to smoke across the Twin Cities metropolitan area as well as several locations
in southern Minnesota. The smoke plume that traveled southward from southwest Ontario, Canada
and northern Minnesota will continue to move south/southeast across the remainder of the area.
Another fire from north central Minnesota is also contributing to the smoke. Periods of smoke are,
expected to persist in this area through Saturday afternoon, Month/Day. During this time, fine particle
pollution is expected to remain at, or above, a level that is considered unhealthy for sensitive groups. By
Saturday gfterngon winds will begin to decrease the transport of smoke inta the affected region.

People whase health is affected by unhealthy air quality: There are people who are more likely to be
affected when fine particle pollution reaches an unhealthy level.
= People who have asthma or other breathing conditions like chronic obstructive pulmonary
disease (COPD)
= People who have heart disease or high blood pressure
*  Children and older adults
= People of all ages who are doing extended or heavy, physical activity like playing sports or
waorking outdoors

Health effects: Air pollution can aggravate heart and cardiovascular disease as well as lung diseases
like asthma and COPD. When the air quality is unhealthy, people with these conditions may experience
symptoms like chest pain, shortness of breath, wheezing, coughing, or fatigue. If you are experiencing
any of these symptoms, use your inhalers as directed and contact your health care provider.
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Maps for Air Quality Alerts

Air Quality Alert

Map creation began in Spring Ressau | Valid: 3pm Thu - Noon Sun
2016 7 ' {'ﬁ l@rnational Falls
Using GIS i

Utilizing various data layers (National :

Weather Service, State of MN, Tribes) N _ o Harbors

Analysis/shapefile/export process

Collaboration with graphics dept

Integrate on many platforms ost. m.d

*0rtonville

Social Media Minneapolis
® o5t. Paul

Website
sMarshall

Medla/NWS sMankato

*Rochester

*Worthington *Albert Lea
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Air Quality
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Maps on TV!

Air Quality Alert Message

Minnesota Pollution Control Agency

Relayed by National wWeather Service Twin Cities/Chanhassen MN
358 PM CDT Wed Sep 13 2017

MNZO043-044-045-050-051-052-053-059-060-061-062-063-068-069-070
1501 00-Ancoka-Benton-Carver-Chisago-Dakota-Hennepin-Isanti-Kanabec
Mille Lacs-Morrison-Ramsey-Scott-Sherburne-washington-wright-
Including the tribal nation of Mille Lacs Including the cities of
Apple valley, Blaine, Bloomington, Brooklyn Park, Buffalo,
Burnsville, Eagan, Eden Prairie, Farmington, Hastings, Maple Grovd
Minneapolis, Minnetonka, Plymouth, Prior Lake, Ramsey, Rogers,
Rosemount, Roseville, Shakopee, St Cloud, St. Louis Park, St. Pa
- Stillwater, Waconia, White Bear Lake, and woodbury 358 PM CDT Wwed
5..\ Sep 13 2017

FQuzE
ek 12 -8gm Thuse

L
i
W)
«c.-Air Quality Alert in effect from 12 pm Thursday through 8 pm

Thursday. ..

The Minnesota Pollution Control Agency has issued an Air Quality
Alert for ozone pollution for much of eastern and central Minnesof
Temperatures near 90 degrees, wildfire smoke and plentiful sunshi
will combine to create orange (unhealthy for sensitive groups) AQ
Tevels. The worst conditions are expected during the afternoon and
early evening across the Twin Cities metro area into central
Minnesota. Ozone values will decrease back to yellow (moderate)
Tevels as the sun sets Thursday evening.

wWildfire smoke will continue to keep fine particle Tevels elevated
in the yvellow category after ozone decreases.

sHibhing

~ ®Brainerd

shlexa n*l'_

oW t\.‘l ' q -, S1ver oay
7‘%’.:}‘.? -
L 5t Cloud
Irtonville : :
Minneapolis'
* o5t. E5

For Unhealthy
Levels of Ozone/
Wildfire Smoke

B A=t

Mankato
*Rochester

sWorthington *slbert Lea

"8 THE TWIN CITIES AND JUST TO THE
" NORTH
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Alert Platforms for Apps/Print/Video/Phone/Radio/Traffic Signs

MINy
Es
co DT
NTroyg ,,c‘;alcluy,m‘
T

News release

e Moy .
m‘. MIHHESOTA POLLUTION - A Rt
CONTROL AGENCY

affactad by unbesBey alr quality: There an

Hualth aifeces: Unhasiny nzone kevels can oggiasel

T e ot o Air quality recorded

- forecasts

Twin Cities: §51-287-183C

AR QUALITY ALERT Greater Minnesota: 800-¢

CONSIDER REDUCING .
TRIPS ="

People whose health is affectad by unhealthy air quality: There ar
whe are mare likely b

ected when ozone

7 reat s 2




Outreach: Education and Expanding the Message
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Interagency Coordinated Communications

gOVDELI 'c"Eﬁ'Yﬁ

get the word out.

FACEBOOK TWITTER E-NEWSLETTERS
@MNPCA @MnPCA MPCA
@mnhealth @mpca_aqi MDH

@mndot @mnhealth

@MnDOTnhews
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MDH Overview

Pre-
- SOCIAL MEDIA (MAY)
ALajj\;h * Coordinated Agency Posts with Air Quality Awareness Week, May 1-5 #AWAW
pril-May
2017 * 4 MDH Twitter posts, 2 MDH Facebook posts

Total Impressions/People Reached: 6,182

my m nhealth 4
— " | Follow | v
m mnhealth / ™ HEALTH  @mnhealth . vy

: | Follow | v
HEALTH  @mnhealth hN S

#ClimateChange is making wildfires worse &
the smoke can threaten health. Stay informed
w/ air quality alerts:
wwwmn.enviroflash.info/signup.cfm #AQAW

2:30 PM - 1 May 2017

2 Retweets 1 Like b \3

o (A (VAN

Air quality can impact health. Know the air
you're breathing! beairawaremn.org
#AirQualityAwarenessWeek @MnPCA

2:15 PM - 1 May 2017

3 Retweets 3 Likes @ % ° 9 ft

QO 1 3 O 3
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Pre-
Program
Launch

April-May
2017

SOCIAL MEDIA

e Coordinated Agency Posts on
Facebook with Air Quality

Awareness Week, May 1-5
#AQAW

Total People Reached: 7,731

MnDOT Overview

Minnesota Department of Transportation added 5 new
photos

Ay £ - @8

In honor of #AirQualityAwarenessWeek, here are five tips to reduce your
transportation-related ozone contributions. (We bet #1 will surprise you.)
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MPCA Overview

Pre-

o SOCIAL MEDIA
Launch « Weekly sponsored Facebook posts (5/1, 5/11, 5/18, 5/251 6/1)

April-May

2017 Total Impressions/People Reached: 32,760

Facebook weekly sponsored posts (5/1 — 6/1)
Total people reached

6/1 Sponsored Post: AQI Forecasting

5/25 Sponsored Post: NWS

5/18 Sponsored Post: Air cams

5/11 Sponsored Post: Wildfires

5/3 Sponsored Post: General AQI

Facebook weekly sponsored posts (5/1 — 6/1)
- Total reach: Paid vs. Organic

12091
Organic reach  Paid reach

6314 26446
5319

6618 0 5000 10000 15000 20000 25000 30000

4227

2000 4000 6000 8000 10000 12000 14000
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A Look Back: Outreach + AQIl Subscribers

Outreach + AQIl Subscribers

6500
6400 Agency Communication
: —— Push Dates:
6300 * April 5 (MDH GovDelivery)
* May 1 (MDH & MPCA Twitter &
Facebook)
6200 * May 2 (MnDOT Facebook, MPCA

Twitter & Facebook)

* May 3 (MDH & MPCA Twitter &
6100 Facebook)

* May 4 (MPCA Twitter & Facebook)

* May 11 (MPCA Facebook)
6000 * May 18 (MPCA Facebook)

* May 25 (MPCA Facebook)

* June 1 (MPCA Facebook)
5900 * June 27 (MDH GovDelivery)

5800
4/5/2017 4/12/2017 4/19/2017 4/26/2017 5/3/2017 5/10/2017 5/17/2017 5/24/2017 5/31/2017 6/7/2017 6/14/2017 6/21/2017
36



Social Science Engineering Basic: What is AQJ?

I ‘ ’ l Sign up for MN AQI forecasts and alerts

AIR QUAUTY ,NDEX http://www.pca.state.mn.us/aqi

Air quality Actions

P
| |

P &2
. ~ o

51-100 Moderate Watch th AQI

Unhealthy for all




Meeting People to Talk Air Quality

Community Events

National Tribal Forum
Science Museum of Minnesota

Be air aware

St. Paul Energy Fair

National EPA Air Quality Conference

National Adaptation Forum
Healthcare Conferences

Various Twin Cities High
School Career Fairs
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Outreach at the Biggest Fair in the Country!

SSSSSS

2M fair attendees
in 12 days

252,329 at Eco
Experience



2018 — Wheels Rolling and Moving Forward
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Wild Fire Smoke Tested the Program in 2018

Minnesota AQI rep“rt PM2.5 results in ugz’m.i’
FPreliminavy results for Thursday Aug 00, 2018 Site Obs count Monitored MPCA Ensemble Big RF GradBoost Robot
The category accuracy of the next-day forecast was 59% (10/17) for PM2.5 and 93% (13/14) for Ozone. Fargo NA 34 - 16.5 13.1 16.1 17.5
Marshall 24 23 306 10§ 1.8 100 10.7
MPCA forecast vs Monitoring results St Cloud 13 19 16.4 . . . .
Ozone (ppb) PM2.5 (ug/m3) Winona NA 18 03 82 9.1 6.8 8.7
. o = | Red Lake @ @ Detroit Lakes . Hardmg 24 17 30.6 - - 12.5 -
tanton -
Marine St Croix o : Lakeville  Harding ) RGChEStJEI 24 ]'T 259 - . - -
=0 @ e H;c_hester 30 Stﬁchael @ Marshall Detroit Lakes 23 16 - . . . .
msp  Marshal win® o Rochester.” StMichael 24 15 306 B9 107 103 06
§ 0 @ Detroit Lakes -Fa_rgb § | Grand Portage 23 15 . . . . .
- i Ravcow” g . | Brainerd 24 15 164 60 55 45 5.4
2 N TP -ounwo E sraierd i Clous Lakeville 24 15 06 9 2 0 122 108
Mille Lacs - '
0 - Fond DuLac 24 14 121 114 1.7 106 s
o VA WD g Winona Duluth WD 24 14 121 101 108 116 75
20 . g Grand Portage LeechLake 24 13 M M g0 M 64
- eechla
20 30 40 50 10 20 30 Red Lake 24 13 - - - . .
Monitored Monitored Ely 24 12 121 129 131 103 12.1
Virginia 24 0 121 97 81 73 05
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Wild Fire Smoke Tested the Program in 2018

Air Quality Alert for Smoke is in Effect

_ for Minnesota Until Sunday

/"""_ M

» Smoke from Canadian wildfires will spread

eastward across Northern MN starting today

» Air Quality Alert is in effect until noon Sunday
» Sensitive groups and people who are active
outdoors should limittime outside

@ NATIONAL WEATHER SERVICE DULUTH, MN
Published on: 08/10/2018 at 3:46PM

weather.gov/duluth ~§

Air Quality Alert Issued For The Weekend

August 10,20182at3:06pm  Filed Under: Air Quality Alert, Minnesota Pollution Control Agency, Wildfires

Winalped it s !‘guahty Aleft
Y & . UNTIE'Noon Sunds
- !

£. Roseaul
i UNHEALTHY FOR

hdmmﬁ SENSITIVE GROUPS:
ey df"’" Hil Wildfire Smoke |
-- H l Pretty Sunset
l DUIUth ol 4
lminerd Wa "z

e~ | 1
‘ -\5( E‘\‘)Udl1l -

RiceiLake

N Fi1 NnaE ~
Air Quality Notifications

AHNEOIA ROLLUTEN
CONTRRC AEECY

Air quality alert issued due to wildfire smoke for Friday, August 10 into Sunday, August 12%,

gency (MPCA) has issued a statewide air quality alert due to smoke spreading across northem Minnesota Friday, and



Wild Fire Smoke Tested the Program in 2018

Map of results compared to Chart of results compared to Chart of results as a percent Table of results compared to Ai r Qu al ity Ale rts in M i n nes ota : 2008-2018

standards (single year) standards (single year) of standard (multiple years) standards (multiple years)

Cause

(5]

About Criteria Pollutants | Download Data | Contact Us . Prescribed fire smoke
5 £ 5 £

- B Warm season

Maximum criteria pollutant monitoring results compared to standards e _ o
Warm season/wildfire smoke
This chart describes the maximum air monitoring result for selected air monitoring sites as a percentage of the current air quality standard. Results that are less than or 13 . Wildfire smoke
equal to 100% of the standard meet the air quality standard. Results that are greater than 100% of the standard do not meet the standard.
. Winter stagnation

To accurately compare results across years, the standard used to calculate the percent of standard metric is the level of the standard that is currently in effect. As Y
standards change over time, this may result in historical monitoring results that violate the current standard, but met the previous standard when the monitoring took Lic
place. These results should not be used to track Minnesota's historic attainment or non-attainment with air quality standards.

Select a standard(s) Select a site(s) Year(s) 11
Multiple values Al 1999 to 2017

Air Qu Standard — TS e -

100% — o

80%

[sa]

60%

Air Quality Notices

40% -

20%

w

Maximum Result as Percent of Lowest Standard

0%
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 4

Pollutant and Standard
M Fine particles: annual -

I Fine particles: daily H{ . 2
Overall Air Quality Trend: _ : I l

M Ozone: 8-hour

=]

110 1711 0 2013 2014 2015 016 017 2018

—

I m p rove m e nt Si n c e 1 9 9 9 *Ajr Quality Alerts (Forecast and/or Measured AQI 101+)

*Air Quality Advisories (AQI 90-100 —~discontinued March 2017).
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Outreach: The Next Frontier

Health Care Community

S

* MPCA and MDH beginning outreach/collaboration with health
care community of Twin Cities and greater Minnesota

* Goal is to better inform providers and patients

» Variety of ideas for how to share/provide data and education



MINNESOTA POLLUTION

CONTROL AGENCY

Thank you!

Daniel Dix, MPCA David Brown, MPCA

Daniel.Dix@state.mn.us David.L.Brown@state.mn.us
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