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Abstract: The presentation will provide a status on the development of the GEMMACH-Global model at Environment and Climate Change Canada (ECCC). The mo
air quality prediction system. It is an online, one-way coupled meteorology and chemistry model with model top at 0.1hPa. Current configuration utilizes a tropos
stratosphere (UTLS) region with a linearized ozone chemistry parameterization (LINOZ). The objectives for the model are to provide background fields for chemical c

del is an extension to the global scale of the ECCC’s operational regional
oheric gas-phase chemistry module coupled in upper troposphere, lower
ata assimilation (O3 and NOy species), and high spatiotemporal dynamic

chemical boundary conditions for the regional air quality forecast system. In order to fulfill these objectives, a new photolysis module based on Modular Earth Su

omodel System (JVAL14-MESSy) was implemented replacing a regional

module that does not include UTLS reaction rate calculations. The change is evaluated for a 2010 annual run using HTAP global anthropogenic emissions and ECCC'’s operational weather analyses. In addition, a more detailed gas-phase
chemical mechanism is being tested. It is based on the condensed SAPRCO07 mechanism, extended to include stratospheric NOy reactions. The presentation will describe the components of the GEMMACH-Global system and show

preliminary results on these developments.
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“ he GEMMACH-global model's photolysis module was updated with implementations based on Jval-14-MESSy. Results showed significant differences in rate profiles
Xﬁgwg;;";tj“ s through clouds and at levels aloft. The are also higher spatial variability near surface from the consideration of spatiotemporal varying of O, column and surface albedo.
e These resulted in higher O5 concentrations across the domain, but mixed conditions for NOx on surface, and reductions a loft due to cloud attenuation. The development
e el — Analysis A IV continues to implement a new gas-phase chemical mechanism. The mechanism is based on SAPRCO7cs (Carter, 2010) with 11 new reactions for upper troposphere
s O, Surface o0 03 e and lower stratosphere, as well as 6 new reactions for troposphere isoprene oxidation.
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