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Impacts of pyroCb on UTLS
* Extreme wildfires in the mid-latitudes result into pyroCumulonimbus (pyroCbs).
* Sometimes pyroCbs penetrate the tropopause and inject smoke directly into the
stratosphere.
* Injected mass is comparable to those of moderate volcanic eruptions.
* Impacts thermal structure, dynamics (Kablick et al., 2020; Khaykin et al., 2020;
Peterson et al., 2020; Allen et al., 2020; Schwartz et al., 2020)., radiation
budget (Hirsch and Koren 2021; Liu et al., 2022) and ozone chemistry
(Solomon et al., 2022; Bernath et al., 2022).

| \ e Current measurements and parametrization are inadequate to describe the

Qe ST TP IeTANIRT IR IO IRl R  impacts of smoke (CCN/INP) on clouds (Sokolik et al., JGR, 2019).

https://www.unep.org/news-and-stories/story/ten-impacts-australian-bushfires



' . ~ |PNAS
CIence Current Issue First release papers Archive —

HOME » SCIENCE » WVOL. 375, NO.6586 » WILDFIRE SMOKE DESTROYS STRATOSPHERIC OZONE I

RESEARCH ARTICLE | EARTH, ATMOSPHERIC, AND PLANETARY SCIENCES a f y in [ Q

On the stratospheric chemistry of
Wildfire smoke destroys stratospheric ozone midlatitude wildfire smoke

+13, and Doug Degenstein Authors Info & Affiliations

a REPORT WILDFIRES -F

PETER BERNATH (@) , CHRIS BOONE (), AND JEFF CROUS

ience, University of Pennsylvania, Philadelphia, PA; received September

SCIENCE - 17 Mar2022 - Vol 375, Is5ue 6586 - pp. 1292-

Science

HOME 3> SCIENCE »> VOL. 378, NO. 6622 > AUSTRAI

1073/pnas.2117325119

L

us v

Article | Open Access | Published: 25 August 2022

o] PERSPECTIVE ATMOSPHERIC CHEMISTRY 'F
Australian wildfires cause the largest stratospheric

Australian wildfires depleted the ozone |ayer warming since Pinatubo and extends the lifetime of the

Antarctic ozone hole
Various mechanisms initiated by wildfires thinned the stratospheric ozone layer

Lilly Damany-Pearce , Ben Johnson, Alice Wells, Martin Osborne, James Allan, Claire Belcher, Andy Jones

& Jim Haywood
ROSS J. SALAWITCH AND LAURA A. MCBRIDE  Authors Info & Affiliations

Scientific Reports 12, Article number: 12665 (2022) | Cite this article

SCIENCE - 24Nov 2022 - Vol 378, |ssue 6622 - pp. 829-830 - DOL 10.1126/science.add2056 6705 Accesses | 1 Citations | 482 Altmetric | Metrics




—— WOLESYaL Lot

st \N/ORLDVIEW

e

g Trmidam >> Salina, KS, USA (Saline County)

Gengrie!

nnnnnnnnnnn

Rio Grande
YdellNorte
Nationall

Monument

;;;;;

867055 ond.

,,,,,,,,

nnnnnnnnnnn

nnnnnn

Hermlts Peak and Calf Canyon fire in n‘_,
Santa Fe National Forest, New '~
Mexico on June 16, 2022 ;

(NASA’s MODIS/Aqua True Color
Reflectance)

= 5
> )
1"’6 m{(



New Mexico pyroCb Plume Transport
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Balloon-borne Instruments

iMet-1 Radiosonde Compact Optical Backscatter En-Sci ECC Ozone sonde Cryogenic Frost-point Hygrometer
Aerosol Detector (COBALD) (NOAA GML) I

* T,PRH,u &v * A two-wavelength backscatter sonde

* Potassium iodide * Based on chilled mirror principle
* GPS location * Backscatter ratio (BSR) at 455 nm (blue) based ECC. * Frost-point temperature
& 940 nm (IR) wavelengths. * Ozone mixing * Water vapor mixing ratio & RH,,
* Color Ratio = BSRy,,/BSR5c ratio profile.
Particle Plus Optical Particle Counter (POPC) 8306 Particle Plus 9301 OEM Series Particle Counter (NPOPC)
L]

* Laser diode based optical particle counter

e Particle counts at six size channels every 2 seconds

e Size channels: 0.3, 0.5, 1, 2.5, 5, and 10 um (diameter)
* Flow: 2.83 LPM (0.1 CFM)

* Size channels: 0.3 -25 um (30 channels)
* Flow: 2.83 LPM (0.1 CFM)
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Same structure between old and new POPC
Additional channel gives more info about aerosol layers.



Altitude (km)

Water Vapor & Ozone Mixing Ratio Measurements
Flight #1: 17t June 2022
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Flight#1: Particle Size .
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Altitude (km)

Water Vapor Mixing Ratio (ppmv)

Temperature (°C)
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Meters MSL

Backward trajectories ending at 0500 UTC 20 Jun 22
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Summary

&N

, -_.";. es from the New Mexico pyroCb event
1#60 #- sensprs Iaunched on 17th and 20t June 2022 .

vapor(..100 ppmv) and ozone concentrations (~70 ppbv)
N S ese layers.
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Meters AGL

NOAA HYSPLIT MODEL
Backward trajectories ending at 1800 UTC 17 Jun 22
GFSQ Meteorological Data

at multiple locations

Job ID: 176502 Job Start: Wed Nov 23 00:20:24 UTC 2022
Source 1 lat.: 38.837990 lon.: -87.552100 heights: 14500, 15500 m AMSL

Trajectory Direction: Backward ~ Duration: 72 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
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