End Photolysis

Comparisons of Chemical

HOZ + 0 -> OH + 02
[ox_12] OH + 03 -> HOZ + 02
[ox_13] HOZ2 + 03 -> OH + 2*02

D2 + HOZ2 ->
-> H20 + HO

:_;_-> H20 + 02
> H20 + 0

M -> H202
) -> N2 + 02

) -> 2*NO

-> NO2 + OH
> NO2 + 02
> NO + 02
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® -> OH + NOZ

+ NO3 + M -

B+ M -> NOZ

)2 + HO2 + M
OH -> H20 +
102N0O2 + M -

o -> CH302 +

) -> .75*CH30
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H302 -> 2 *
H302 -> CH20

Mechanisms
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Goals and Questions
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"HUMAN HEALTH AND AIR QUALITY SCIENTIFIC QUESTIONS: -
What is the impact of the choice of resolution
on the determination of human health impacts?

What is the impact of the choice of chemical mechanism
on the determination of human health impacts?

e

MODEL UNCERTAINTIES
What is the impact of:
spatial and temporal resolution,
meteorology,
chemical mechanism, and model
on the quality of the simulated atmosphere and chemistry?
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Mol Features

- Flexible regions

- Enérgy sector detail
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Emissions
Meteorology

Aerosol Forcing
Ocean Heat Diffusion
Climate Sensitivities

Initial Conditions

TEMPERATURE ANOMALY (°C)
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-3

1980

IGSM-CAM

U.S. SURFACE AIR TEMPERATURE ANOMALY (°C) (Base: 1991-2010)

IGSM-CAM INDIVIDUAL SIMULATIONS

., Efficiency vs. Sufficiency

(a) Atmospheric Model

Wang et al. (1998)

Table 1, Gaseous Phase Chemical Reactions Includ
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R1) Ot hy = OC'DY+ Oy

R of'Dy + Hi0 — 20H

R3) O('Dj+ Ny = O+ Ny

(R4} oDy +0; = 0+0y

B35 CO+0H = H+ 0Oy

(RE) H+Oy+M — HO;+ M
®N HO, + NO — OH + NO,
(RE) NOy+ v = NO+O

(RG) O+h+M = O3+ M
(R10) HO;+ 03 = OH+20,
R11) OH+0y — HO;+ 04

R12) NO+ 0y = NO;+0;

R13) NOp+OH+M — HNOs + M
R14) NO;+ 05 — NOy+ 0y
R15) NO3+ NO;+ M — NOs+ M
R16) HO: + HO; = Hy0p+ 0;
RIT) Hi0p + bv — 20H

(RIE) H,0: + OH — HO, + H:0
®R19) HO + HO; — H:O+ 0y
(R20) HO 4+ HO = H:O+ 0
(R21) HO+HO+M — HO4+ M
R22) CH; # OH = CH; + HiO
(R13) CHi+ Oy + M — CHOy+ M
(R24) CHyDy + NO = CH0 # NO,
(R25) CH0 + 0; — CH;O + HOy
(R26) CHy0y + HO; = CHyOH + Oy
R27) CHyO.H + kv — CHO + OH
(R28) CHyO,H + OH —» CH0O, + H:0
(R29) CH0 + kv — CHO +H
(R30) CHyD + OH — CHO + H,0
R31) CHO + 0, — €D+ HO,
R32) S0, +0H+M — HOSOD;+ M
(R33) HOS0; + 0y — HO; + 50,
R34} SOy + HiO — H:S0,

(R35) CFClL + O('D) — products
(R36) CFCl + kv — products
(R37) CF,Cl + O('D) — products
(R33) CFLCly + hv — products
(R39) ND+hv = MNa+O('D)
(RAD) N:O+0('D) — 2NO

(R41) NO+O('D) —» N+ 0,

Monier et al. (2015)
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My

work:

Climate-Chemistry Uncertainties

How do we add
complexity to the IGSM-CAM tramework to address
human health and air quality questions without

compromising

ccamchem off pd

(731
4x5

geoschem off pd -

“

1.9x2.5

(4x5
2x2.5

4x5
4x5

(0.5x0.67)

chemical

efficiency?

| |GEOSS }
—IGSM —CAM | —

> GEOSS
| IGSM — CAM

(0.25x0.31) )

..

| lrop mozart
trop moz MAM3
trop  BAM
super fast MAM3
super fast BAM |

} _tropchem




My work:
Climate-Chemistry Uncertainties

How do we add {some amount of } chemical
complexity to the IGSM-CAM framework to address
human health and air quality questions without
compromising {too much} efficiency?
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4xs(0_25x0_31),

“




My work:
Climate-Chemistry Uncertainties

How do we add {some amount of } chemical
complexity to the IGSM-CAM framework to address
human health and air quality questions without
compromising {too much} efficiency?

’trop_mozart
trop moz MAM3

731
GEOSS
ccamchem off pd Y4x5 ¢ Virop BAM
- “UGSM -CAM ) — -
1.9x2.5] super fast MAM3
super fast BAM |
4x5
hem off pd |2x2.5 | |GEOSS } e
eoschem 0 opchem
g B _p B 4x5(0.5x0.67) B IGSM_CAM o p
4xs(0_25x0_31),

.




My work:
Climate-Chemistry Uncertainties
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My work:
Climate-Chemistry Uncertainties

How do we add {some amount of } chemical
complexity to the IGSM-CAM framework to address
human health and air quality questions without
compromising {too much} efficiency?

’trop_mozart
trop moz MAM3

731
GEOSS
ccamchem off pd Y4x5 _Ntrop BAM .
IGSM — CAM
11.9x2.5] super fast MAM3

super fast BAM |

1 Also fast mechanism from Houweling et al. (1998)

(4x5
geoschem off pd - 2X2:5 > {GEOSS } tropchem
— 7 T T AX5sx06n | T IGSM —CAM ) —
4xs(0_25x0_31),

“



minutes

- ' Benchmarking trop_mozart_mam3
for month trop_strat_mam?7 /
20 = @ 64 CPUs trop_strat_mam3 /
years = @ 1.9°x2.5° trOp_mozar}
S ] trop_mozart Z 20 days
L
o | = 7 trop_mozart_mam3
7 super_fast_lInl

= 1 & trop_mozart / 1o
C S CAM4

o | S0 N B ] 5 || 5 CAMS
—_ (o /

trop_bam

Meteorology: ONLINE or OFFLINE

Ssuper_fast_lInl )
(~ 1.5x — 2x longer to run offline)

uper_fast_linl

BIG DISCLAIMER: | haven’t checked or optimized these simulations at all

I’'m trying to get a feel for them, and a feel for the simulation length

Comparison to GEOS-Chem: offline IGSM-CAM meteorology with trop chem

Ideal for IGSM Framework =» Ensembles of Simulations, Offline Meteorology
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Next Steps

This week: Perform Sanity Tests:
— Using supertfast chemistry for regional air quality?

— Using full chemistry in an ensemble framework?

This month: ensure and document consistency
between configurations, try to isolate the parts
weTe interested in

And beyond: Test runs to slim down the set of
simulations to something more reasonable

Run simulations, get results
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