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RegCM-CHEM Flow
Charts

Pre-Processes

-----------------------------------------------------------------------------------------------------------------------

Read surface and topography data

and interpolate it to model grid

Read emissions data from (RETRO, POET,
: EDGAR, GFED) data base and interpolate it
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Main (regcm.F)

Prepare initial conditions for U, V, T, Q, and
: chia. chiais the tracer array

-----------------------------------------------------------------------------------------------------------------------

to prepare emissions array chemsrc

Calculation of tendency term for U, V, T, Q,
: and chia.

ch_gas phase_mmm.F The main interface between RegCM and
chemistry mmm is the gas phase abbreviation
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Emissions Inventories

RETRO

Biomass burning
and
anthropogenic

1960-2000

0.5°X0.5°

monthly

POET

Biomass
burning,
anthropogenic
and biogenic

1990-2000

1°X1°

annually

EDGAR

Biomass
burning,
anthropogenic
and biogenic

2000

1°X1°

annually

GFED v2

Biomass burning

1995-2005

1°X1°

annually
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List of species

Species

POET

RETRO

EDGAR

GFED

CO

NOXx

CH4(methane)

(burning only)

C,Hg(ethane)

C,H,(ethene)

C;Hg(propane)

C;Hg(propene)

Butane and higher

Toluene

CH;OH(methanol)

C,H;OH(ethanol)

C;H,OH(propanol)
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CH,OH(formaldehyde) o (burning only)
CH3CHO(a;:etaIdehyde . *  (burning only)
CH3COCHS3 (acetone) ° °
CH3COCH2CH3 (Mek) .
C2H2 (ethyne) °
C6H6 (benzene) °
Xylene °
Isoprene (C4Hx) ®(biogenic) ® (burning only)
Monoterpenes *(biogenic) o (bummg omy)
H2 (hydrogen) . *  (burning only)
N,O o o (burning omy) o .
NH,;(ammonia) o o (burning omy)
Organic Carbon ('OC) o o (bummg omy) )
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Black Carbon ('BC") °
Total Carbon ('TC")
SO2 o
(PM2.5") .
NMVOC i
CO, ®(burning only) ® ®
C o
DMS °
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Emissions Pre-Process

- All emissions are in NetCDF format, and been read directly
and interpolated to model grid

- User can choose among several emission inventories

« User can switch between anthropogenic and biogenic
emissions

* The availability to add more emission inventories

e The output is AERO.dat AERO.ctl, AERO.dat is multi
month file.
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Emission maps
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"Antho. NOx RETRQ " "Biomass Burning NOx RETRO "
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Chemistry inside the Atmosphere

[ Emissions
OXIDATION /

{Aqueous-phase} Oxidation *+ H,0 [ Gas-phase

Condensation

Nucleation
Coagulation

A 4

Aerosol-
phase
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Gas-Phase Mechanisms

Gas-Phase Mechanism is “a set of photolysis, inorganic, and organic
reactions of a group of (inorganic and organic gas phase species)”

Example for photolysis reaction to produce ozone.

NO +0O; = NO,+ 0, (1)
NO,+hv = NO +0O (2)
O +0,+M=0; +M (3)

Each reaction is represent by a certain ordinary differential equation
DINO,]/Dt = k,[NO][O;] — JINO,]

D[X]/Dt =2 Pc -2Lc (——
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Model vs. Observation station
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Model vs. Observation stations (cont.)

RegCM/OBS 2003/08/08
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Model vs. Observation stations (cont.)

RegCM/OBS 2003/08/15
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LLand-Atmosphere-Chemistry
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Thanks for Your Attention
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