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VOC and related species photolysis loss 
frequencies (/day) as a function of altitude 
(km). The complex structure with altitude is 
due to a combination of increasing uv-
radiation with altitude and Stern-Volmer 
pressure dependences on quantum yields. 
We assume that the noon-time J’s (tropical 
atmosphere, albedo = 0.10, SZA = 15°) apply 
for only 8 hours. Equivalent values for OH 
loss are shown with the species name in the 
legend and assume a noontime OH density of 
6x106 cm-3. Asterisks denote species with 
photolysis loss larger than or comparable to 
OH loss.  
 
VOC abbreviations are:  
MGlyoxal = methyl glyoxal; 
PropAld = propionaldehyde ;  
GlyAld = glycol aldehyde;  
MEKeto = methylethyl ketone;  
MeVK = methylvinyl ketone;  
ActAld = acetaldehyde; 
MeAcr = methacrolein;  
PAN = peroxyacetyl nitrate;  
C3H6O = acetone. 

VOCs 



JPL-2010 recommended quantum yields for acetone (CH3C(O)CH3) 
   basically Blitz et al. 

VOC Stern–Volmer quantum yields 
        q (T, M, wavelength)  
are very difficult to implement with any 
scheme using broad wavelength bins. 

Interpolation tables for VOCs with pressure-dependent quantum yields 

Altitude (km) Temperature (K) Density (# cm-3) Pressure (torr) 
0 295 2.46x1019 760 
5 272 1.50x1019 430 

13 220 0.58x1019 135 

VOCs 



 fast-JX ver-6.8 standalone CTM code 
 UCI FJX v6.8 JPL10 (14Mar2011) + upto 3 T's or P'a - requires JX v6.8 (Sep2012) 
      62      18 
  x-sect:  1    O2            3   180.00   260.00   300.00 
  x-sect:  2    O3            3   218.00   260.00   295.00 
  x-sect:  3    O3(1D)        3   180.00   260.00   300.00 
  x-sect:  4    NO       x    1   298.00 
  x-sect:  5    H2COa         2   223.00   298.00 
  x-sect:  6    H2COb         2   223.00   298.00 
  x-sect:  7    H2O2          2   200.00   300.00 
  x-sect:  8    CH3OOH        1   298.00 
  x-sect:  9    NO2           3   200.00   234.00   294.00 
  x-sect: 10    NO3           2   190.00   298.00 
  x-sect: 11    N2O5          2   233.00   300.00 
  x-sect: 12    HNO2          1   298.00 
  x-sect: 13    HNO3          2   200.00   300.00 
  x-sect: 14    HNO4          1   298.00 
  x-sect: 15    ClNO3a   x    2   200.00   300.00 
  x-sect: 16    ClNO3b   x    2   200.00   300.00 
  x-sect: 17    Cl2      x    2   200.00   300.00 
  x-sect: 18    HOCl     x    1   298.00 
  x-sect: 19    OClO     x    1   204.00 
  x-sect: 20    Cl2O2    x    1   190.00 
  x-sect: 21    ClO      x    1   298.00 
  x-sect: 22    BrO      x    1   298.00 
  x-sect: 23    BrNO3    x    2   200.00   300.00 
  x-sect: 24    HOBr     x    1   298.00 
  x-sect: 25    BrCl     x    2   200.00   300.00 
  x-sect: 26    N2O      x    2   200.00   300.00 
  x-sect: 27    CFCl3    x    2   220.00   300.00 
  x-sect: 28    CF2Cl2   x    2   220.00   300.00 
  x-sect: 29    F113     x    2   210.00   300.00 
  x-sect: 30    F114     x    2   210.00   300.00 
  x-sect: 31    F115     x    1   298.00 
  x-sect: 32    CCl4     x    2   200.00   300.00 
  x-sect: 33    CH3Cl    x    2   200.00   300.00 
  x-sect: 34    MeCCl3   x    2   200.00   300.00 
  x-sect: 35    CH2Cl2   x    2   200.00   300.00 
  x-sect: 36    CHF2Cl   x    2   200.00   300.00 
  x-sect: 37    F123     x    2   210.00   295.00 
  x-sect: 38    F141b    x    2   200.00   300.00 
  x-sect: 39    F142b    x    2   210.00   298.00 
  x-sect: 40    CH3Br    x    2   200.00   300.00 
  x-sect: 41    H1211    x    2   200.00   300.00 
  x-sect: 42    H1301    x    2   200.00   300.00 
  x-sect: 43    H2402    x    2   200.00   300.00 

  
  x-sect: 44    CH2Br2        2   210.00   298.00 
  x-sect: 45    CHBr3         2   210.00   300.00 
  x-sect: 46    CH3I          2   243.00   300.00 
  x-sect: 47    CF3I          2   243.00   300.00 
  x-sect: 48    OCS           2   200.00   300.00 
  x-sect: 49    PAN           2   250.00   298.00 
  x-sect: 50    CH3NO3        2   200.00   300.00 
  x-sect: 51    ActAld        1   298.00 
  x-sect: 52    MeVK     p    3   177.00   566.00   999.00 
  x-sect: 53    MeAcr         1   298.00 
  x-sect: 54    GlyAld        1   298.00 
  x-sect: 55    MEKeto   p    2   177.00   999.00 
  x-sect: 56    PrAld         1   298.00 
  x-sect: 57    MGlyxl   p    3   177.00   566.00   999.00 
  x-sect: 58    Glyxla   p    2   177.00   999.00 
  x-sect: 59    Glyxlb   p    2   177.00   999.00 
  x-sect: 60    Glyxlc   p    2   177.00   999.00 
  x-sect: 61    Acet-a   p    3   177.00   566.00   999.00 
  x-sect: 62    Acet-b   p    2   400.00   999.00 

new: 1, 2, or 3 temperature interpolation points 

Fast-JX v6.8+ 



 fast-JX ver-6.8 standalone CTM code 
 UCI FJX v6.8 JPL10 (14Mar2011) + upto 3 T's or P'a - requires JX v6.8 (Sep2012) 
      62      18 
  x-sect:  1    O2            3   180.00   260.00   300.00 
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  x-sect: 12    HNO2          1   298.00 
  x-sect: 13    HNO3          2   200.00   300.00 
  x-sect: 14    HNO4          1   298.00 
  x-sect: 15    ClNO3a   x    2   200.00   300.00 
  x-sect: 16    ClNO3b   x    2   200.00   300.00 
  x-sect: 17    Cl2      x    2   200.00   300.00 
  x-sect: 18    HOCl     x    1   298.00 
  x-sect: 19    OClO     x    1   204.00 
  x-sect: 20    Cl2O2    x    1   190.00 
  x-sect: 21    ClO      x    1   298.00 
  x-sect: 22    BrO      x    1   298.00 
  x-sect: 23    BrNO3    x    2   200.00   300.00 
  x-sect: 24    HOBr     x    1   298.00 
  x-sect: 25    BrCl     x    2   200.00   300.00 
  x-sect: 26    N2O      x    2   200.00   300.00 
  x-sect: 27    CFCl3    x    2   220.00   300.00 
  x-sect: 28    CF2Cl2   x    2   220.00   300.00 
  x-sect: 29    F113     x    2   210.00   300.00 
  x-sect: 30    F114     x    2   210.00   300.00 
  x-sect: 31    F115     x    1   298.00 
  x-sect: 32    CCl4     x    2   200.00   300.00 
  x-sect: 33    CH3Cl    x    2   200.00   300.00 
  x-sect: 34    MeCCl3   x    2   200.00   300.00 
  x-sect: 35    CH2Cl2   x    2   200.00   300.00 
  x-sect: 36    CHF2Cl   x    2   200.00   300.00 
  x-sect: 37    F123     x    2   210.00   295.00 
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  x-sect: 42    H1301    x    2   200.00   300.00 
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  x-sect: 44    CH2Br2        2   210.00   298.00 
  x-sect: 45    CHBr3         2   210.00   300.00 
  x-sect: 46    CH3I          2   243.00   300.00 
  x-sect: 47    CF3I          2   243.00   300.00 
  x-sect: 48    OCS           2   200.00   300.00 
  x-sect: 49    PAN           2   250.00   298.00 
  x-sect: 50    CH3NO3        2   200.00   300.00 
  x-sect: 51    ActAld        1   298.00 
  x-sect: 52    MeVK     p    3   177.00   566.00   999.00 
  x-sect: 53    MeAcr         1   298.00 
  x-sect: 54    GlyAld        1   298.00 
  x-sect: 55    MEKeto   p    2   177.00   999.00 
  x-sect: 56    PrAld         1   298.00 
  x-sect: 57    MGlyxl   p    3   177.00   566.00   999.00 
  x-sect: 58    Glyxla   p    2   177.00   999.00 
  x-sect: 59    Glyxlb   p    2   177.00   999.00 
  x-sect: 60    Glyxlc   p    2   177.00   999.00 
  x-sect: 61    Acet-a   p    3   177.00   566.00   999.00 
  x-sect: 62    Acet-b   p    2   400.00   999.00 

New JPL-2010 VOC X-sections 
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  x-sect: 61    Acet-a   p    3   177.00   566.00   999.00 
  x-sect: 62    Acet-b   p    2   400.00   999.00 

new VOC Stern–Volmer implementation: 
3 pressure-levels with standard T(p) profile. 
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Fast-JX v7.0b 
     F90 CAM5 implementation 
 
Fast-JX v7.1 
     F90 WACCM (<200 nm) 
 
Fast-JX v7.2 
     F90 cloud-J for UCI CTM 



cloud-J, what’s new? 
 
Full Fortran-90 version being tested in UCI CTM  



cloud-J, what’s new? 
 
Full Fortran-90 version being tested in UCI CTM 
 
limited data passed to CLOUD_JX and thence to PHOTO_JX  



In-Cloud properties (OD) and Cloud Fraction specified 



Averaged Cloud across grid box 



Max-Ran groups => Independent Column Atmospheres (ICAs) 



Cloud Quadrature picks 4 cloudy types 

nearly clear                    cirrus                      stratus  cumulus 



J-values for NO2  
calculated for a single grid box (0000-
0300H 1 Jan 2005, T42, J=32&I=4) with a 
range of clouds from cumulus (1-9 km, 
small cloud fraction, OD ~20 per layer) to 
cirrus (11-14 km, large cloud fraction, OD 
~ 0.4).   
 
The max-ran overlap model has 10 ICAs.  
The true answer is the average over the 
ICAs (<ICAs>). The 4-point quadrature 
atmospheres (<QCAs>) and the single 
ICA-equivalent atmosphere give similar 
result with pressure-weighted bias errors 
of <1%, but the clear sky and averaged 
cloud cover (<cld>) have large mean bias 
errors of -19% and +17%, respectively.   
The pseudo-random approximation   
    pRAN (CF3/2) has +2.7% bias. 
 









cloud-J, what’s new? 
 
Full Fortran-90 version being tested in UCI CTM  



A sample atmosphere for fast-J 
 
SZA = 13.6°  
 
Aerosol + Cloud OD: 5.50 
Biomass Burning plume: 0.20 
Dust layer:  0.08 
 
Solar flux (60% of solar energy < 850 nm)  
 
 Incoming:   805 W/m2 
 Reflected diffuse:   298 W/m2 
 Absorbed in atmosphere:   87 W/m2 
 Absorbed at surface:  420 W/m2 
 
Photosynthetic (PAR) 
 Direct:    0.3  µE/m2/s 
 Diffuse:   1265 µE/m2/s 



strat sulfate layer 

thin cirrus 

BB plume 

stratus 

BB plume BB plume 

strat sulfate layer strat sulfate layer 

dust dust 



Why cloud-J instead of RRTMG-SW? 
 
RRTM-SW is a full DISORT (16-stream) scattering code  
  (too expensive for GCM work) 
 
RRTMG-SW is an 2-stream, delta-Eddington, Henyey-Greenstein approx 
  (that is implemented in CAM5) 
 
Fast-JX is a full Feautrier (8-stream) scattering code (OK w/160-stream) 
  (that is now implemented in CAM5) 
  



Why cloud-J instead of RRTMG-SW? 
 
2-stream delta-Eddington is OK – right? 



Why cloud-J instead of RRTMG-SW? 



Why cloud-J instead of RRTMG-SW? 



Why cloud-J instead of RRTMG-SW? 



fast-J solar bins 
Wavelength 

(nm) 
Solar  

(W/m2) 
PAR 
(µE) 

187 0.01 
191 0.02 
193 0.02 
196 0.01 
202 0.08 
208 0.04 
211 0.09 
214 0.11 
261 4.84 
267 2.97 
277 2.23 
295 3.97 
303 5.03 
310 3.23 
316 5.59 
333 22.98 3 
380 80.45 125 

412-850 696.40 2026 

RRTM-SW solar bins 
Wavelength 
range (nm) 

Solar  
(W/m2) 

200 263 3.12 
263 345 50.15 
345 441 129.5 
441 625 347.2 
625 778 218.1 
778 1242 345.7 

1242 1299 24.29 
1299 1626 102.9 
1626 1942 55.63 
1942 2151 22.43 
2151 2500 23.73 
2500 3077 20.36 
3077 3846 12.11 
3846 12195 12.79 

Fast-J would need to add 9 bins at most 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28

