EGU General Assembly
Sharing is Vienna, Austria | 3-8 May 2026

encouraged

Numerical modeling of tropospheric
chemistry in an Earth System Model

Okulicheva Arina’', Tkachenko Margarita'?, Smyshlyaev Sergey’ This work presents the incorporation of a tropospheric isoprene
oxidation scheme into an Earth System Model to enhance the

simulation of tropospheric ozone levels. Numerical experiments
were performed using two distinct model setups: one accounting for
Isoprene oxidation and another in which this chemical pathway was
not considered.

COMPARISON OF YxhyMIW?ff" oal
CHEMICAL MECHANISMS (g moceing "

*Proven for climate studies

Russian State Hydrometeorological University, St. Petersburg, Russia

2Saint-Petersburg State University, St. Petersburg, Russia
e-mail: arina-okulicheva@mail.ru

RELEVANCE AND
RESEARCH OBJECTIVE

Tropospheric chemistry affects both climate and air quality:

N

» Non-methane volatile organic compounds (NMVOCs), methane (CH,), Mechanism Species Reactions Photolysis Reference
and carbon monoxide (CO) regulate the formation of ozone (O3) and Reactions
hydroxyl radicals (OH) CBM-Z 55 156 ~20 Gregory Zaveri & Robert Peters, 1999
» In industrial regions, the contribution of NMVOCs is particularly Greg Yarwood et al., 2005;
significant, including isoprene CB0S5/ CB6 51-80 156-220 ~295 Emery et al., 2015

» Due to their relatively slow removal, these substances influence the

Ulrich Poschl et al., 2000;
atmosphere on a global scale and, through exchange with the MIM1 16 44 10

Geiger et al., 2003

stratosphere, can even affect its chemical composition MIM?2 68—-69 ~178-199 ~30-44 Domenico Taraborrelli et al., 2009
RACM &4 214 23 William Stockwell et al., 1997
Objective:
The aim of this study is to further develop the INM RAS—RSHU chemical— MOZART-4 85 196 39 Louisa Emmons et al., 2010
climate model [Volodin E. M. et al.,2017], a component of the Earth MOZART-T1 151 287 65 Emmons et al., 2020
System Model (ESM), with a focus on a more accurate representation of MOZART-TS1\TS2 229-280 418-580 ~125 Emmons et al., 2020
tropospheric chemical processes.
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trOpOSphel’e due to transport and low Fig.1 - Relative changes in zonally averaged concentrations of carbon monoxide CO, hydroxyl radical OH,NO2, . '
background concentrations ozone O, upon inclusion of isoprene chemistry via the MIM1 mechanism for January, April, July, and October.

Changes shown as percentages: A = (MIM1 - CTRL)/CTRL x 100%



	Слайд 1

