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Colorado Air Quality Forecasting

lorado Department of Public Health and Environment (CDPHE)
Air PO”UtiOI’] COﬂtFOl Division Year # of Action Days (O3) # of Action Days Total

Technical Services Program 2011 30 30

. . . 2012 42 52

Meteorology and Prescribed Fire Unit Jo13 8 i

2014 18 18

- 2015 30 35

3 Meteorologists on staff o1t p g

Daily forecasts 2x/day, 365 days/year 2017 45 45
8

All NAAQS Pollutants — > -

verage 36 39

Air Quality Action Days (within the Front Range) as necessary

~40[year

Air Quality Health Advisories (outside the Front Range) as
necessary

O,, Wildfire Smoke, PM, .,

Exceptional Event Documentation/Demonstrations



Known AQ issues statewide

Wildfires (mainly summer, but can be year-round)

Primarily in the Rocky Mountain West, but do happen
throughout the entire state

PM,,/PM, . (winter)

Indoor burning restrictions in the 7-Count
Denver/Boulder Metro Area, below 7000 ft.

Exemptions: Certified devices; Above 7,000 feet.
Indoor burning is the primary source of heat
Lamar, CO (PMa1o, late spring/early summer)
Ozone (summer)

03 Non-Attainment Area (NAA), Northern Colorado Front
Range

Other areas with occasional O3 issues-
4 Corners/Southern Ute Indian Tribe
High elevation Sites (Gothic, Mesa Verde, RMNP)
Uintah Basin -> Rangely

AQ Focus (often): The Front Range Urban Corridor
Occasional NO2, SO2

Overview of Colorado Air Quality- Emphasis Areas

Ozone Non-
Attainment Area

Lamar, CO

7-County
Denver/Boulder
Metro Area



Use of Satellite Data/Imagery for Air Quality
Forecasting—Before GOES 16/17

The '‘Dark’ Ages... Ok, just grayscale
Prior to the improvements gained 7N

with geostationary imagery with a v
wealth of bands/channels and the
multispectral imagery that they
combine to make, we worked in the
‘dark’!

Verification was often left to O
webcams and surface observations

to confirm what we were looking at,
and to determine the severity and
extent of impacts.




Introducing
GOES 16 and 17...

owin TRUECOLOR!



Forecasting-Wildfires

Wildfire Detection

Increased spatial and temporal
resolution

16 Channels give WAY better ability
to identify hot spots and monitor fire

intensity and growth

First detections have improved
drastically

se of Satellite Data/lmagery for Air Quality
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416 Fire on June 1, 2018 at approximately 10:22 AM MDT,
GOES-16 Band 7 (3.9um, ‘Shortwave Window’)




416 Fire

—
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416 Fire on June 1, 2018 at approximately 10:32 AM MDT, GOES-16 Band 7
(left), Fire Temperature RGB Composite (CIRA, right)




416 Fire/Burro Fire- Fire Temperature Product
Overlaid with GeoColor Product




Increased
resolution allows
us to better fully
assess the extent
of terrain effects
and smoke
Impacts

Wildfire Smoke- 416 Fire




View of Durango from Smelter Mountain (looking east-northeast)
on June 7, 2018 at approximately 9:19 AM MDT




M,,- Blowing Dust
EUMETSAT
Product)

The identification of
dust storms in
multispectral
products allow for:

® Better detection
early on

® Better ability to
identify the areas
with highest
concentrations

Assess full extent
of impacts

Use of Satellite Data/Imagery for Air Quality

Forecasting-Blowing Dust



Blowing Dust, Another Example
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Sure enough, observations and webcams
caught the dust too
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Use of Satellite Data/Imagery for Air Quality

Ozone

Ground-level ozone
concentrations are difficult
to discern from satellite
measurements alone

Total-column and upper-air
measurements help to
identify areas where higher
concentrations exist
throughout the atmosphere,
but will they have a surface
influence?

High elevation only or will it
make it to the Front Range?

Most O, measurements are
from polar orbiters, so time
of day is often not optimal
for daily forecasting use,
orbital over-pass coverage
can be poor, and when these
things align retrievals are
still often of limited use

Forecasting



se of Remote Sensing for
Ozone Forecasting,
‘Source’ Identification




samass  Areas of Interest for Improvement
ry may b
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n a better

nderstanding

Geostationary O3
measurements are
what we are really
after...

Better connection of
satellite retrievals
(and modeling) with
surface
measurements,
verification

TEMPOQO!



Thanks!

Dan Welsh
Air Quality Meteorologist
Colorado Department of Public Health and Environment

dan.welsh@state.co.us




Additional Slides




etect with
pecific
bands and
multispectral
Imagery!

Multispectral Products, Bonus



