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►fractional cloud cover (in review JGR)
Jessica Neu, Prather, Penner

►CTM transport errors & 2x-to-convergence (?)
Wild, O., and M. J. Prather (2006), Global tropospheric ozone modeling: 
Quantifying errors due to grid resolution, J. Geophys. Res., 111, D11305.

►validation of met fields T & q

►fast-JX aerosol parameters (UMich)



►fractional cloud cover (submitted Sept 2006, JGR)



►fractional cloud cover (submitted Sept 2006, JGR)



cloud fraction & OD from met fields:



cloud fraction & OD as treated in fast-JX now
= "linear approx"



in a max-random w/ 0%-threshold overlap model
these clouds become 2 groups w/ max overlap



atmospheres (ICAs) sorted by Total OD and
the 4 quadrature atmospheres (X's) identified 



realistic:  instantaneous tropical box in Oslo/EC T42
(5.6-8.4°N, 23.9-26.7°W) from the 1200-1500Z 15 Jan 2000.

OD = cloud opt depth

CF = cloud fraction



assuming 0% threshold for separation = 2 groups = 15 ICAs, 
sort by TOD and generate the 4 QAs



Calculate 3 key J values through the troposphere
O3->O(1D) 290-330 nm
NO2 340-400 nm
NO3 500-700 nm

truth#1 0% threshold 15 ICAs
truth#2 9% threshold 336 ICAs
truth#3 3 fixed groups 462 ICAs

approx:  LIN = linear avg (ODxCF) 1 ICA
approx:  RAN = max-ran (ODxCF3/2) 1 ICA

quad#1: from 0% threshold 4 ICAs
quad#2: from 9% threshold 4 ICAs
quad#3 from 3 fixed-grps 4 ICAs





24-hr average J's:  15 Jan 2000, 00-24Z, 8 fields



24-hr average J's:  15 Jan 2000, 00-24Z, 8 fields

bias



24-hr average J's:  15 Jan 2000, 00-24Z, 8 fields

albedo errors



►CTM transport errors & 2x-to-convergence









GMI

UCI

GMI appears more “diffusive”
UCI retains higher abundances

over source regions.

10-yr runs for Trop. CO2
(circa 2004)

surface CO2 mixing ratio

annual/monthly means from Yr 10

N.B. model 4x5 grid shown



GMI

UCI

10-yr runs for
Stratospheric CO2

(circa 2004)

zonal mean CO2 mixing ratio
annual average of Year 10
actual model grid shown.

approach to steady-state shown
as growth in Yr10

GMI vs. UCI (adv-only)
GMI is more “diffusive”
UCI is still 24% away from s-s
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GMI / 2 (vertical)

UCI

10-yr runs for
Stratospheric CO2

OCTOBER 2005 !!!

Vertical looks much better,
but need Horizontal doubling,
too much horizontal diffusion
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►validation of met fields T & q

Longitudinal Distribution
of MOZAIC cruise level data



Upper Trop Ozone trend in tropics



►validation of met fields T & q
RH(ice) =
100%
50%
30%



►validation of met fields T & q:  
4-14 km, 20S-0-20N-40Navg T (C) vs alt (km)   0-20S
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►validation of met fields T & q

look at stats:  T(75%) – T(25%)

delta-T (75% - 25%) (C) vs alt (km)   0-20N
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►validation of met fields T & q

q-stats from met fields corrupted.
Q stats (MOZAIC, 0-20N)
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►fast-JX aerosol parameters (UMich)
Minghuai Wang (minghuai@umich.edu)

Aerosol optical properties for sulfate, internal mixed fossil fuel aerosol, 
internal mixed biomass burning aerosol, dust, and sea salt

1. sulfate
so4_0_XX%.dat: aerosol opitcal properties for sulfate aerosol 

at relative humidity = XX% = {0, 5, 10, 15, …, 100%}

2. internal mixed fossil fuel aerosol(sulfate, BC and OC):
ffi0c.RHXX.r0YY.dat: aerosol opitcal properties for internal 

mixed fossil fuel aerosol at relative humidity = XX% and at BC fraction = YY%  

3. internal mixed biomass burning aerosol (BC and OC):
bio0c.RHXX.r0YY.dat: aerosol opitcal properties for internal

mixed biomass burning aerosol at relative humidity = XX% and at BC fraction=YY%

4. mineral dust:
dust_aop.r0.05to0.63.dat: size bin 1 (r: 0.05-0.63um)
dust_aop.r0.63to1.26.dat: size bin 2 (r: 0.63-1.25um)
dust_aop.r1.26to2.5.dat:  size bin 3 (r: 1.26-2.5um)
dust_aop.r2.5to10.dat:    size bin 4 (r: 2.5-10um)

5. sea salt:
ss_aop.r0.05to0.63.dat: size bin 1 (r: 0.05-0.63um)
ss_aop.r0.63to1.26.dat: size bin 2 (r: 0.63-1.25um)
ss_aop.r1.26to2.50.dat: size bin 3 (r: 1.26-2.5um)
ss_aop.r2.50to10.dat:   size bin 4 (r: 2.5-10um)
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►fast-JX aerosol parameters (UMich)
w    ?Q?    R-eff   SSA    Leg P - P0:P7
so4_0_00%.dat
300  6.8842  0.000  1.0000  1.000 2.015 2.256 2.122 1.833 1.505 1.195 0.926
400  5.3066  0.000  1.0000  1.000 1.970 2.155 1.981 1.673 1.342 1.042 0.789
600  3.0580  0.000  1.0000  1.000 1.853 1.909 1.651 1.311 0.990 0.723 0.515

1000  1.0553  0.000  1.0000  1.000 1.622 1.462 1.106 0.769 0.508 0.325 0.203
so4_0_05%.dat
300  6.8842  0.000  1.0000  1.000 2.015 2.256 2.122 1.833 1.505 1.195 0.926
400  5.3066  0.000  1.0000  1.000 1.970 2.155 1.981 1.673 1.342 1.042 0.789
600  3.0580  0.000  1.0000  1.000 1.853 1.909 1.651 1.311 0.990 0.723 0.515

1000  1.0553  0.000  1.0000  1.000 1.622 1.462 1.106 0.769 0.508 0.325 0.203
. . .
so4_0_60%.dat

300  9.5158  0.000  1.0000  1.000 2.143 2.550 2.550 2.342 2.044 1.725 1.422
400  7.4057  0.000  1.0000  1.000 2.108 2.469 2.429 2.195 1.885 1.566 1.269
600  4.3582  0.000  1.0000  1.000 1.999 2.219 2.070 1.773 1.443 1.137 0.874

1000  1.5950  0.000  1.0000  1.000 1.763 1.726 1.420 1.073 0.770 0.535 0.363
. . .
so4_0_95%.dat

300 47.6711  0.000  1.0000  1.000 2.350 3.068 3.364 3.388 3.243 3.002 2.713
400 43.7619  0.000  1.0000  1.000 2.376 3.136 3.477 3.540 3.427 3.207 2.931
600 33.1890  0.000  1.0000  1.000 2.358 3.089 3.399 3.435 3.300 3.065 2.780

1000 17.6353  0.000  1.0000  1.000 2.240 2.789 2.915 2.799 2.555 2.255 1.943
so4_0_99%.dat
300119.0841  0.000  1.0000  1.000 2.361 3.096 3.411 3.451 3.320 3.087 2.803
400121.5463  0.000  1.0000  1.000 2.388 3.169 3.531 3.614 3.517 3.309 3.039
600113.3539  0.000  1.0000  1.000 2.415 3.240 3.651 3.779 3.718 3.537 3.285

1000 81.9287  0.000  1.0000  1.000 2.389 3.170 3.533 3.617 3.520 3.312 3.043



SO4 at 400nm:   g (asymmetry)
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►fast-JX aerosol parameters (UMich)
SO4 at 400 nm:  Extinct (m2/g)

0

20

40

60

80

100

120

140

0 20 40 60 80 100



T109 T63 T42    T21



Cloud Fraction and fast-JX  – what is next ? 

►implement self-consistent J's and heating rates

►model validation of cloud cover

►cloud chemistry with quadrature 



Our distribution of Total Optical Depth
generated from the fractional cloud cover
and the assumptions about overlap should
be testable ?



T109 T63 T42    T21



OxComp IPCC SAR  - O3 loss in marine BL

With 4 quadrature ICAs:
chem(<J>) ~ <chem(J's)>

? the chemistry of the average conditions (J's, cloud chem)
= the average of the chemistry for each ICA ?



Photochemistry in a real (3-D) world

There is no clear formalism for treating different non-linear chemistry 
in two sub-grid regions within a single global grid box:  

? how often do these regions mix

? if rapidly changing, can we average chemistry

time =  t

t + 1 hr




