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AlIOP ‘03 Radiative Closure Experiment

-« Michalsky et al. ¢

o6 RT Models:

 MODTRAN, RAPRAD, RRTM, SBDART, SBMOD, SMARTS

e 30 Data points, large range of conditions:

e 12.2° < SZA< 75.0°
e 0.054 < AOD, < 0.487
BN032" 162 :

= 0.85 43S ST 10 /A

s ¢« 0.98 <PW<3.48cm
e Common ETS, 1366.1 W/m2 (except RRTM)




AlIOP ‘03 Radiative Closure Experiment
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AlIOP ‘03 Radiative Closure Experiment
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AlIOP ‘03 Radiative Closure Experiment

sumrmeary of Findings

pu—————

o Apparent prediction error does not increase with air mass

e—

(largest errors on diffuse occur at low air mass)

Apparent prediction error decreases with AOD

Largest errors (direct and diffuse) occur when AOD is most probably off

(correcting AOD In these exceptional cases would bring closure)
Significant “unknown absorber” or “anomalous extinction” is unlikely

Closure is confirmed for direct radiation

*» Closure is now,achievable.on diffuse radiatio‘mthanks to imprO\;éd
’pyranome‘tr snotneed for extravagant SSA or ground albedo!
e |nadvertent “model errors” due to inaccurate ancillary measurements

may account for a large part in the modeled/measured differences
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Spectral Comparisons with RSS105
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Spectral Comparisons with RSS105
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Spectral Comparisons with RSS105

Trancrolr 10- ARM Central Facility E
[rar LSO - SMARTS predictions
- vs RSS measurements
:""\""\""\““\““\““\““\““‘ 09;
1.0 ARM Central Facility a
SMARTS predictions 08 -
- vs RSS measurements h;
09¢F 3
g 28 May 2003 0730 S o07- E
A AL A A Rl AR AAAAS AAAA A 3 Z=65.1° 2 Y
1.0- ARM Central Facility 08C | AOD,,, =0.234 £ 2 .
- SMARTS predictions 3 , g 06" ! E
ool vs RSS measurements ° 7 L A c : 27 May 2003 1300 ]
9. ,22May20030800 14 £ 07 = ; Z=16.9°
- Z=59.6° S - R -B0 2 B S e Global RSS E
0.8 - ; i s 060 g2 S I S Diffuse RSS E
E : = E S 04t 4 | Direct RSS E
3 ' = 3 g ——— Global SMARTS
8 07 ‘o 05- z g Diffuse SMARTS :
] 8 ' ’g) o 03¢ Direct SMARTS R
= o i F
& 06 2 04 | i E
G 2 j= 3 02 AODy, = 0. 301
= g < F
o 05 03+
%— ] Glob 3 o
%) R Y A (o] E Fvms,
g 0.45 --------- Diffu: 02 [ Global RSS 3 T N S T T B W B N S D D B S S N
= o [t ™~ N ppa— Direc | Gy e Diffuse RSS { 0.0
< o e N (P 5 B E— Direct RSS 300 400 500 600 700 800 900 1000
Glob
03~ Diffu 0.1H — Global SMARTS
3 o — Diffuse SMARTS Wavelength (nm)
Direc —— Direct SMARTS W
0.2} v 2 0.0 www\wwww\wwww\wwww\wwww\wuw\wwww\wwww\wwww\wwH\HH\HH\HH\HHMHw\wua
Jva B 300 400 500 600 900 1000 1100
01 AODy,, = 0. 199 ’
: v !
300 400 500 600 700 800 900 1000 1100

Wavelength (nm)




Spectral Comparisons with RSS105

sumrmary of Findings

. Most_gfenerally, betterragreement in transmittance mode than in irradiance mode

s"EXplained* by better-calibration/corrections of RSS in transmittance mode
(according to Peter Kiedron)

e The uncertainty in ETS used by RT model plays a role in irradiance mode, but
cannot account for all differences (they are not systematically in the same
wavebands or for all irradiance components)

e Spectral closure is confirmed for direct radiation

o Spectral closure is not always achieved on diffuse and global radiation, probably
d'ue {0 uncertainties’in AOD, SSA, ground albedo or RSS measurement

e Frequent unexplalnmerences IniIsome WMS (740-800, 850-900, and
Masured transmittance is often:larger than predicted
o Significant “unknown absorber” is highly unlikely within 360-1070 nm, where
most diffuse is concentrated




Spectral Comparisons with RSS105

B ——

o Compare the same transmittance spectra with other RT models
e |dentify small bands where extinction is under- or over-estimated by RT models
e |Investigate broader effects of uncertainties in AOD,:SSAsand:ground albedo

e Investigate uncertainties in O, and NO, absorption due to lack of on-site data

—

e [nvestigate uncertaintiesyin .I_»ar)gIey;plot,calibratioﬁfor critical wavebands




AOD Measurements
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AOD Measurements
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Spectral Variation of AOD
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Uncertainties in ET Spectrum
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Uncertainties in ET Spectrum
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Uncertainties in ET Spectrum

Comparison of Extraterrestrial Spectra in Model Calculations
Based on spectrum JC031930.166 measured during Boulder Intercomparison
6/15/03 19:30; SZA at start: 17.7°
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> AOD accuracy
. SpectraIESA
« Spectral variation of AOD, specially in UV and NIR
 Vertical aerosol profile

« Lambertian vs non-Lambertian ground reflectance
« Simultaneous closure in both broadband and spectral sense

 Extraterrestrial spectrum
gpAdditionalico-located measurements of O,, NO,, and far-field
— spectral groundsalbedo (Trishchenko’simethod) up to 10-50 km
o

—_—

 Judicious RSS and UV-RSS deployment

Pater (edron, NOAA




