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All back-trajectory images are from the NOAA Aeronomy Lab /ICARTT analysis using the FLEXPART mode
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‘The Lidar equation is expressed as the received poer (P)asa function of range m
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where f, and f are the aerosol and molecular scattering cross-seetions and T, and Ty are the aerosol and

California Outflow
molecular extinction terms. The range-cortected signal i then:

® enhanced aerosol scatterin;

« wavelength dependence < I (large particies)

o 5 15% depolarization (some smoke and/or dust)
5090 ppbv O,
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« large aerosol scattering
« low wavelength dependence N s
« high depolarization X(r)=r"P(r) =G (B, (1) B (1)) T ()T, (1)
‘The signal is corrected for molecular extinction, divided by a molecular density profile (from the AGFL
standard atmosphere tables) and normalized to 1 in an aerosol-free region of the profile. The resulting

DC8 Flight 3 1 July 04 Clean Marine Air atmospheric scattering ratio (not corrected for aerosol attenuation) s then;
—— « low acrosol scattering R
=3 « >1.5 wavelength dependence = G @+ BT Bul) = CoT 0 B/ Pal®+ 1)
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The total is the ratio ofthe perpendicular ignal to the parale]

Dy (1) = Pu(r) / Py(r)
‘and the aerosol depolarization ratio is defined by the total Dy and the molecular Dy

—— Da(r) = (R(r) Dr(r) - Dy )/ (R(r) - 1)
Aerosol depolarization is
calculated only when ARy > ‘The Aerosol Scattering Ratio (shown in the images) is

0.17. Most depolarizing aerosols ASR(T) = R()~ 1 1064 nm
are found in a mix of air masses ASR(r) = [R(1) (1 + Defr)) / (1 + Dy} 1 588 nm
and so the values reported here
as “dust” or “smoke” may be

Nadir and Zenith

« Ozone Differential Absorption lear (DIAL) Profiles - : ~

(hoy =288 M & Agee =299 NM

+ Aerosol Scattering Ratio Profiles (1064 588, 299 nm) Aerosol wavelengih dependence (@) is caleutated only when snmzwha'dil;:edby'hr aft) =4.0- [In(ASR(r) /ASRys(®) / In(lagliys)]
« Aerosol Depolarization Ratio Profiles (588 nm) UASR,>0.3 and ASR,>0.13. The value of @ can range ,;:;?,::L,;Zﬂf;;z:

“The acrosol wavelengih dependence (of the backscatier) s:

from 0 o 4 where 0 are large particies (> 1 ) and 4 are

very small particles. Values of a are biased low in regions

of aerosol attenuation and biased high in regions where
were performed in attenuated regions.

DC8 Flight 4 6 July 04

Asian Pollution + Stratospheric Air
ASR ~ 050 1, ASRys ~0.2 10 0.5,
<1%, 0~1t02
0, ~ 60 to 180 ppbv

Arizona smoke
ASRy ~ 8, ASRy5 ~ 0.7
D, ~3-12%, 0.~ 0.5

DC8 Flight 9 18 July 04 "

Dust
ASR ~ 10, ASR,s ~ 1.5
D, ~5-12%, 00< 0.3

Smoke Plumes with Elevated O,
~7 days old
ASRg ~ 10, ASR s ~5,
Do ~51t0 10%, 0.< 0.5
0, ~60 to 130 ppbv

Very fresh smoke plumes as the
DC8 passed over Arizona had very
similar aerosol characteristics to

the dust observed at the m%

Flight 11 22 July 04

Alaskan Smoke Plume
3105 days old
ASRy ~ 25, ASRys =3

D, ~3.5%, 0L<1

I-'u

Dust (from Sahara)
ASR ~ 8, ASR s ~ 0.7
D, ~10-20%, . < 0.5

DCS8 Flight 7 Cirrus

(just below tropopause)

ASR, >80, ASRys >10,
D,~50%, 0. <0.5

Continental Outflow
ASR ~0.510 5, ASRy ~0.2 to,
Dp<1% a~1t02
0, ~70 to 170 ppbv

High concentrations of dust
were observed (in situ) in the
boundary layer from Nebraska | 1
southward. Back trajectories
provided by NOAA Aeronomy
Lab using the FLEXPART
model suggest possible origins
in Africa. The model also
indicates recent exposure to
Arizona fires at aircraft
altitudes from 19:10 to 19:50.

Clean Marine Boundary Air
ASRy ~9, ASRys ~1,
Dy<1%,0.<05
0, <20 ppbv

Alaskan Smoke Plumes
>4km: 7 to 20 days old
<4km: 4to 8 days old
ASRy ~ 1010 45, ASRys ~ 0.5t0 3
D, ~2-8%, o<1
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