
Comparison of GEOS-Chem 
Photolysis Rates 



D1 – CH2O 

Applies to: CH2O 



Channel 1 (H+HCO) 

Presenter
Presentation Notes
Discrepancy with FAST-J, below 310nm
FAST-JX cross sections agree with JPL10 recs



Channel 2 (H2+CO) 



D2 – ALD2 

Applies to: ALD2 



Channel 1+2 

SEAC4RS 

GEOS-Chem 
Obs 

Presenter
Presentation Notes
Good agreement between models
Good agreement with measurements at surface. Bad as pressure decreases. Quantum yields in model have no pressure dependence (use values at 1000hpa). JPL10 notes pressure dependence observed – These are possibly implemented in some form for the rates calculated with the observed actinic fluxes




D3 – RCHO 

Applies to: RCHO 



Channel 1 

Presenter
Presentation Notes
I computed the cross section assuming 100% QY. There is good agreement with the other datasets. Note that the QY currently has no recommendation. This implementation aligns with Chen and Zhu



D9 – MP 

Applies to: MP, ETP, RA3P,  RB3P, R4P, RP,  MAP, INPN, PRPN, PP, RIP, IAP, ISNP, VRP, 
MRP,MAOP, ATOOH 

Presenter
Presentation Notes
Methylperoxide applies to a wide range of species. I could not find cross sections for other ROOH compounds to judge whether this assumption is ok.



Channel 1 

Presenter
Presentation Notes
Good agreement between all. 



D12 –R4N2  

Applies to: R4N2 

Presenter
Presentation Notes
Using methylnitrate as a proxy
Fast-J - Cross section linearly interpolated between 240-298K
Near unity overall quantum yields



D12 R4N2 

220K 

298K 

250K 

Presenter
Presentation Notes
Cross sections are temperature dependent (exponential behavior). FAST-J uses a linear parameterisation.This seems to work over a typical range of atmospheric temperatures. 



D13 - MPN 

Applies to: MPN 

Presenter
Presentation Notes
Currently model assumes QY1=0.05, QY2=0.95



D13 - MPN 

Presenter
Presentation Notes
Note – IUPAC rec cross section used as JPL-10 does not extend beyond 290nm. Cross sections agree. 



D14 - PAN 

Applies to: PAN 

Presenter
Presentation Notes
NB – Model assumes 100% QY through channel 1



D14 - PAN 

220K 

298K 

250K 

Presenter
Presentation Notes
Both FAST-J and FAST-JX linearly interpolate between two temperatures. This parameterisation seems fine compared to JPL10 recs



D17 - MACR 

Applies to: MACR 



D17 - MACR 

Quantum Yield = 0.3% 

Quantum Yield = 0.8% 

Presenter
Presentation Notes
Recommendation qy<0.01 for lambda > 308nm

Fast-J uses 0.008 (observed @ 68 Torr, 351 nm)
Fast-JX uses 0.003 (observed @ 760 Torr, 351nm)




D18 - MVK 

Applies to: MVK 

Presenter
Presentation Notes
Note the pressure dependence parameterisation
Model branch ratios 
Rxn 1: 0.6 
Rxn 2: 0.2
Rxn 3: 0.2



D18 - MVK 

200 hPa 

500 hPa 1013.25 hPa 

0 hPa 

Presenter
Presentation Notes
FAST-J photolysis rates agree for wavelengths >310nm. FAST-J is biased low < 310nm. 
The FAST-JX rates linearly interpolate over pressure. The plots above have the temperature fixed at 298K. The differences in JPL-10 and FAST-JX are likely a result of different choices in T. 0hpa disagreement with JPL10 is from the extrapolation to this value. 



D19 - GLYC 

Applies to: GLYC 

Presenter
Presentation Notes
Recommendation of total quantum yield = 1.0



D19 - GLYC 

Presenter
Presentation Notes
The seac4rs code appears to significantly underestimate glycolaldehyde photolysis rates



D20 - ACET 

Cross Section (2nd eqn) 

Applies to: ACET 



D20 - ACET 
200 hpa 500 hpa 1000 hpa 

200K 

250K 

300K 

Presenter
Presentation Notes
The new seac4rs code uses the same linear interpolation of pressure as FAST-JX. FAST-JX is different because I have not included the minor photolysis channel, but they agree otherwise. The JPL10 recommendations include the cross section temperature dependence and quantum yield dependence on temperature and pressure. 



D21 - HAC 

Applies to: HAC 



D21 - HAC 

Presenter
Presentation Notes
Cross secton computed assuming 100% QY (higher than observed by Orlando – see JPL notes)
Rates are lower in updated fast-jx in agreement with recommendation
Previous model used Acetone cross section for computing HAC jrates. This is the source of the change between FAST-J and FAST-JX.



D22 - GLYX 

Applies to: GLYX 



D22 - GLYX 

1000 hpa 

500 hpa 

200 hpa 

Presenter
Presentation Notes
total quantum yield (sum channels 1-3) has been applied to the glyoxal cross section. 
The seac4rs code only includes channels 1-2 in the yield calculations.
Unclear if JPL recommends the QY pressure dependence. I have not included it in my calculations, but it is incorporated in FAST-JX where cross sections are linearly interpolated as a function of pressure



D23 - MGLY 

Applies to: MGLY 



D23 - MGLY 

200 hpa 500 hpa 

1000 hpa 
 

Presenter
Presentation Notes
I have used the JPL recommended parameterisation for the quantum yields. 
The implementation in the seac4rs code uses a stern volmer parameterisation that assumes a constant quenching rate with wavelength (varies in the JPL param).  
Fast-JX – linear interpolation as a function of pressure



IUPAC - MEK 

Applies to: MEK 

Presenter
Presentation Notes
QY only exists at 1000mb. No further information. 



IUPAC - MEK 

1000 hpa 

68 hpa 

Presenter
Presentation Notes
Good agreement for FAST-J at 1000hpa
Code has implemented S-V scaling to 0.89 QY @ 68hpa. This was not suggested by IUPAC but is part of the same study it used for its quantum yield recommendation
FAST-JX uses linear interpolation as function of pressure



IUPAC – ONIT1 

Applies to: MACRN, MVKN,ISOPNB, 
     ISOPND,PROPNN 

Presenter
Presentation Notes
QY only exists at 1000mb. No further information. 



IUPAC – ONIT1 

Presenter
Presentation Notes
Above uses unity quantum yields
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