An evaluation of trends and variability in aerosol optical depth over the Northern Hemisphere
simulated by CMAQv5.3.2 for the EQUATES project

Rebecca Millert, Christian Hogrefe?, Rohit Mathur?, Jonathan Pleim?, and Kristen Foley?

IORAU NSSC, on assignment to U.S. Environmental Protection Agency, Research Triangle Park, NC, USA

WWW.Eepa.gov 2U.S. Environmental Protection Agency, Research Triangle Park, NC, USA
*Corresponding Author: Rebecca Miller | miller.rebecca@epa.gov
How does model derived AOD compare with MODIS satellite observations?
m 0.35 a) Northern Hemisphere 035 b) CONUS 0.7 €) India Figs. 2 and 3 compare monthly average AOD values a) CMAQ b) MODIS
atmospheric trace gases and aerosols. Their outputs are - between MODIS satellite observations and HCMAQ QOE
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variability and trends in the tropospheric aerosol burden. —MODIS — CMAQ) |

Data & MethOdS Figure 2. Monthly average AOD values for H-CMAQ (black) and MODIS satellite observations (green). Regional averages are calculated over a) (e hypothesis as to why the model summertime g
Northern Hem:)p:::teh,et:LCHC::iS;haer: ¢) India. b) CONUS o) India AOD is underestimated is the inclusion of high TR
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satellite observations. S 3 o to rainout, are not included in the satellite product Figure 4. AOD annual a erggoezlyr?ggr)trends for a) H-CMAQ and b) MODIS satelli t(e1 ozbgg?r;t ons. Analyzing
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assess modeled AOD. The MODIS Qeep Blue Dark Targc?t N . total precipitation. These filtered model AOD AOD values, the spatial patterns of linear trends in annual average values are quite similar. There
!oroduct is used to have a complete picture of the NH and is | values are shown in Fig. 3 (black dashed line). The is a positive trend in AOD over India and the Indian Ocean. For the model, south of 15°N is a band
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" AERONET ground based AOD obser\./atlor.\s are als.o used. FEE E P IV PRI F T @ YR FEE @Y & & minimal Therefore, excluding high precipitation the satellite observations. North of 30°N are regions of negative trends, namely the Eastern US,
Model AOD values are matched with site |ocation and Month —ODIS —— A - CMAG fitered Month day AOD values does not explain why the model Europe, Russia, and China. MODIS shows a region of positive trends over central Russia and NW
observation hour. These hourly observations .are us?d to Figure 3. Annual AOD cycles averaged over 2002—-2017 for H-CMAQ (black) and MODIS satellite observations (green) for regions a) Northern underestlma.tes sumrT\ertlme AOP values Canada that is not shown in the model trends, suggesting possible missing emissions from growth
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Not all AERONET sites provide a complete set of hourly How does model derived AOD compare with AERONET ground-based observations? Conclusions
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o -/ AOD values = Analysis of PM2.5
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MODIS specified reg.lon. The quel (black) AOD values are again underestimated in .summer mgnths observations and the mgdeled yalues. Linear trends are calcu.late.q from the retrievals and AERONET uncertainty.
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product for | | Figure 5. AERONET site locations (791 sites) with monthly series. This is not observed for all years in the time period or for all regions (not shown). similar between the observation and the modelled AOD value. Most sites | Product. NASAMODIS Adaptive Processing System,
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