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_..; AIOP ‘03 broadbanc radiative closure experiment f_lndlngs
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 Is diffuse irradiance correctly measured and modeled?
 RSS measurements: Irradiance vs Transmittance

* Broadband vs spectral closure: some typical cases -
e Sources of measurement error

« Sources of indirect modeling errors

o terrestrial spectrum - _—
d for ' data T —
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-« 6 RT Models:
« MODTRAN, RAPRAD, RRTM, SBDART, SBMOD, SMARTS

« 30 Data points, large range of conditions:

¢ 12.2° < SZA < 75.0°
« 0.054 < AOD,, < 0.487

e 0.32<0a <162

* 0.98<PW<3.48cm .

e Common ETS, 1366.1 W/m? (except RrT™)



AIOP ‘03 Radiative Closure Experiment
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Measured - Predicted Irradiance (%)
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AIOP ‘03 Radiative Closure Experiment
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AIOP ‘03 Radiative Ire Experiment

ummary of Findings
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Apparent prediction error does not increase with air mass

~ (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

re is.confirmed for direct radiation -
sto impfoved !_...-

eed for extravagant SSA or ground albedo!

» |nadvertent “model errors” due to inaccurate ancillary measurements
may account for a large part in the modeled/measured differences



RSS
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Spectral Comparisons with RSS105

- Simulation of RSS105 witn SMARTS in irradiance or iransnii  nocle snoywed
cjenarally excallant aejraaimant _ - '
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s Specirarcomcident withsAI@P- closure expernment data peints were used
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Spectral irradiacne (W m™ nm'l)
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Spectral Comparisons with RSS105
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Spectral Comparisons with RSS105

summary of Findings
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« Most generally, better-agreement in transmittance mode than in irradiance mode
«="Explained by better calibration/corrections of RSS in transmittance mode
(according to Peter Kiedron)

a———

» 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)

» Spectral closure is confirmed for direct radiation
closure is not always achieved on diffuse and global radiation, probably__.'

ncertainties in AOD, SSA, ground alb ‘measurement

nds (740-800, 850-900, and
1050 nm) where measured transmittance is often larger than predicted

« Significant “unknown absorber” is highly unlikely within 360-1070 nm, where
most diffuse is concentrated



Spectral Comparisons with RSS105

Suggestions for Future Work __
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. .Comgére the same_tran§r_n7ttaric€§pectra with other RT models

« Identify small bands where extinction is under- or over-estimated by RT

models

* Investigate broader effects of uncertainties in AOD; SSA and ground

albedo

- : .
Egate uncertainties.in.O. and NO, a ion due to lack of on-site™

* Investigate uncertainties in Langley-plot calibration for critical wavebands




AOD Measurements

o REegularintercompansens eifstnphetometers weuld be necessary, With
Simultanesuspredicted-measured spectral irradiance comparisens
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AOD Measurements
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Spectral Variation of AOD
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channels, e.g. 440 and
870 nm; but method
prone to large errors
(Cachorro, 1987) and
misses any curvature
feature

Use linear fit in log-log
coordinates to fit
Angstrom's Law over 2
bands, e.g., 380-500
and 500-1020 nm

Use polynomial fit as
in Eck et al.

| . Which one is best?



Uncertainties in ET Spectrum

\-'.a{_GEX:Users:pe'.erl :Desktoprss 1 04 taus. All
‘Single Langley Event Results
i |
day for raw-37836
am/pm=0
SunDist=1.0145
AirMassMax=3.9536 ,V,.,-f""
AirMassMin=1.0885
NpointsGood=140 ‘I‘h-
StDeyv=0.013159
/ ' \
' ‘|1'.|'I l f | . i n L| "1
0] T ”H VTRV
1
il
I .I J ' IHII‘I
{0 °
i L
i |
1
{—— Tau
|—— Vo (lamp calibrated)
— ET (SUSIM-Gueymard-Bernhard) in RS5104 resolution
300 310 320 330 340 350 360 370 380

Vo

2.0

1.5

1.0

0.5

0.0



ET Spectrum
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Uncertainties in ET Spectrum
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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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More racliaiiyve r*lo,.]f _exganrre nis are negdac, using various.
~RiI-models vv th'more attention to: — ——
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. Spectral SSA

» 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

 Judicious RSS and UV-RSS deployment

- T h([l]]\

Petar iadron, NOAA
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