A Comparative Analysis of Air Quality Monitoring by Orbital and Suborbital NASA Missions: A Case Study by ASDC .

oF

Atmospheric
Science
Data Center

Alexander Radkevich, Hazem Mahmoud, Walter Baskin, and Ingrid Garcia-Solera
Atmospheric Science Data Center, NASA Langley Research Center and ADNET Systems, Inc

Introduction Does Pandora spectrometers support EPIC L2 Ozone increase during wildfires? EPIC L4 Tropospheric Ozone Column vs TOLNet Ozone lidar retrievals Conclusion
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causes an increase of ground-level ozone, variation of stratospheric o0zone changes happens much slower, so that variation Pandora total O3 at ManhattanNY-CCNY, Jun Pandora total O3 at ManhattanNY-CCNY, Jun Tr 03, BELTSVILLE.MD, 20220625 Tr03, LANGLEVRESEARCH.CENTER VA, 20220617 covering the entire tropospheric column, or a proper protile gap-Tifing procedure needs to be periormed. An attempt to
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The reflectance spectra measured by the Earth Polychromatic Imaging Camera (EPIC) instrument aboard the Deep Space 4001 4007 E - ° E & Camera (EPIC) can be a valuable tool during wildfire events, but its reliability depends on various factors including
Climate Observatory (DSCOVR) spacecraft are compared with a set of radiative transfer-derived lookup tables for the _ _ 5 . 2 £ background anthropogenic emissions.
EPIC filter transmission functions and a wide range of ozone values to retrieve ozone with a maximum resolution of 18 km B.5ei B.5ei o | , - . : - ePredicting nighttime ozone concentration from morning ozone retrieval using various statistical methods can be a helpful
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ozone in level 4 products. Both EPIC Ozone products [2] are available at the Atmospheric Science Data Center (ASDC) at 2 2 \ S 5] * DSCOVREPICL4 & § 35| % DSCOVREPICIA The 2020 data was excluded due to the COVD-19 lockdown and lack of a diurnal cycle.
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Pandora spectrometer instrument spectroscopy measures columnar amounts of trace gases in the atmosphere. These gases g 251 8
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theoretical solar spectrum as a reference, Pandora determines trace gas amounts using differential optical absorption ok oo oL%]e * . i References
. . . . @ e 4 ®
spectroscopy (DOAS). Pandora ozone retrieval is available from the Pandonia Global Network [6]. Pandora data from - — 10 ‘ . L=1° .
North American major metropolitan areas, New York, NY, Washington DC, Los Angeles, CA, and Mexico City. " 140 160 180 200 220 240 e 620 0 o0 680 700 750 0 5 12; — 15 20 0 2 1gMT _ 13 &2 1. https://epic.gsfc.nasa.gov/science/products/o3 _
heri id K blished in 2012 ide hiah . | ob . f GMT, hour from beginning of the month GMT, hour from beginning of the month » hour r 2. https://search.earthdata.nasa.gov/search?q=dscovr_epic_I2_to3_03
Troposp erIC Ozone LI ar Networ (TOLNet) WaS ESta Ishe In 01 to prOVI e Ig SpatIOtempora 0 Servatlons 0 1e18 O3 profile, NASA.GSFC 20220625T155459 s 03 profile, NASA.GSFC 20220625T201500 le1s O3 profile, NASA.LaRC 20220617T153745 lers O3 profile, NASA.LaRC 20220617T154245 3. https://search.earthdata.nasa.gov/search?q=dscovr_epic_l4_tro3_01
tropospheric ozone to (1) better understand physical processes driving the ozone budget in various meteorological and . . il LB REE oo | 1751 4.  https://pandora.gsfc.nasa.gov
environmental conditions and (2) validate the tropospheric 0zone measurements of space-borne missions [7]. TOLNet data 450 Eapdoraifofal DS whiiashinglonlic. Jun 450 Eondoraitetal b misiiachind ol lan . faml 2 5. https://www.pandonia-global-network.org/
are available at ASDC [8] —— 202106, <03 column> = 316.7 DU —— 202106, <03 column> = 309.5 DU A e 3] 3125 "“f:‘wi 6. https://tolnet.larc.nasa.gov/
' —— 202206, <03 column> = 330.3 DU —— 202206, <03 column> = 319.0 DU = ] 51021 £ 1001 groof 1 U 7. https://asdc.larc.nasa.gov/data/TOLNet/
While EPIC provides global coverage of ozone retrievals several times daily, temporal resolution may miss some features 1o e £87206; =0 eolimp =200 AU 200 T R0RI0R-~0R Gllimp-=-570-9 O for |° 1 L 8. https://tempo.si.edu/
in daily ozone variations. Ground-based sensors such as Pandora spectrometers and TOLNet lidars provide better temporal £ o i = . 9. https://github.com/nasa/ASDC_Data_and_User_Services/tree/main/DSCOVR
resolution while missing continuous spatial coverage. The forthcoming ozone retrieval from the TEMPO mission [9] will S S
. . . . . . . . . : [a) [a)
provide better spatial and temporal coverage of air quality (including ozone) over North America. This study investigates e e - T - L T T
Whether EPIC ozone products can detect dluma| a"- quallty Val‘latlons and Compare ozone temporal development Wlth g g . TS 03proh|e,NASA.GSFC20220625T‘160459 1e18 O3 profile, NASA.GSFC 20220625T202459 ”5415,-8 03ﬂprohle,NASA,LaRC2022061“7':}:?745 m-a oaﬂr;;fofule,NASA,LaRc20220617T155245
retrieval by ground-based instruments. E E 17 =21 loned 5 e 5 2 S e
m 3004 m 3004 o ¢ Eusol p
. . . . . (@] (@] 2 21251 €125 l ,2':%’1
EPIC ozone L2 product: shift in total ozone column during extreme air pollution |
The figures below show the daily variation of ozone, using the EPIC ozone L2 product, that can be attributed to air 250 - 250 200 B 8ol
pollution in the major urban areas. US north-east cities also show a noticeable increase in the total column, ~50 Dobson 3 1 £ Sl
units (DU), on June 6 — 10, 2023 (hours from 120 through 240) when the plume from Canadian wildfires covered the area, o ] -
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S 2O~ O Daily total column ozone comparison between EPIC ozone L4 and Pandora L2
200 200 —— 202206, <03 column> = 312.3 DU The figures below show the time series of total column ozone from EPIC L4 product and Pandora L2 product (rout2p1-8) in 9 consecutive days over major North American metropolitan areas. Unlike the L2 product, the L4 product is on the regular 1° grid, providing users better convenience. The total ozone column from L4 also provides a bridge comparison of the L2 total column
202306, <03 column> = 315.2 DU to the L2 tropospheric column. The Saturday through Sunday 9-day periods are chosen to check whether weekly cycles exist while individual daily figures do not reveal diurnal patterns.
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