MISR

Pollution and Mineral Dust
Aerosol retrievals
Over Dark Water

from MISR Multi-angle
Satellite Imaging







NEW MULTI-ANGLE CAPABILITY —
MORE INFORMATION ABOUT AEROSOLS

EXPECATIONS based on simulations over cloud-free, calm ocean:

* Aerosol Extinction Optical Depth (7,)

-- Determined to at least 0.05 or 20%, whichever is larger, for common aerosol types
except soot, even when the particle microphysical properties are poorly known.

* Particle Size (r,)

- “Small,” “Medium,” and “Large” size discrimination over Accumulation Mode --
key for vis spectrum

* Indices of Refraction (nr, ni)

-- Two to four compositional groups
(absorbing & non-absorbing, or “dark” and “light”)

* Spherical vs. Nonspherical for Sahara dust indices
* Poorer Sensitivity for ni >~ 0.008 (Black Carbon)

=» Under good conditions, expect MISR to distinguish about 12 aerosol types based on size, shape, and
composition
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MISR Aerosol Retrieval Algorithm Validation

Aimed at determining quantitatively the unique contributions
multi-angle imaging can make to aerosol science

Must involve:

e Critically testing and refining our algorithms

e Quantitatively assessing the sensitivity of the best algorithms we can produce

Then: Apply them to the global, multi-year MISR data set
Supplemented by: More detailed surface and in situ data

...to improve regional and global aerosol climatologies
for aerosol budget and climate change applications



ACE Asia: Orbit 7015, Blocks 62-65
April 13, 2001
MISR Level 1B2 ELLIPSOID RGB AN (nadir)

(36.5N, 131.9E)

(31.5N, 130.6E) (31.1N, 134.6



AATS-14, AATS-6, Neph-130+PSAP-130 Profiles
April 13, 2001
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MISR Views of Houston Area and Galveston Bay, September 12, 2002
Orbit 14533, Block 67, UTC 255_17:05:57

70° forward 70° aft regional mean optical depth

NADIR 70° Forward 70° Aft MISR AOT(558)



Representative Component Aerosol Models

Component D, D, D, c n, n Sub-um [SSA |SSA |SSA |o, o, o, Particle
Name (um) | (um) | (um) Fract. |(558) | (672) |(866) | (558) | (672) | (866) | Size/Shape
AOT Category
(550)
Pollution_0.23 | 0.01 |5.0 023 | 148 | 1.47 | 0.023 0969 | 0.854] 0.827 | 0.772 | 0.024 | 0.015 ] 0.008 | Medium
area Spherical
Pollution_0.30 | 0.01 |5.0 030 | 144 | 1.47 | 0.028 0975 | 0.855] 0.837 | 0.799 | 0.069 | 0.048 | 0.028 | Medium
area Spherical
Asia_Accum_ ]0.02 |20 1.0 |20 |1.51 |o0.0011 -- 0.978 10.991 | 0995 | 2.64 | 2.889 | 2.669 | Medium
Dust_Plates num. (672) Non-
7.12E-4 spherical
(865)
Asia_Accum_ |0.02 |20 1.0 |20 |1.51 {0.0011 -- 0.977 10.989 |0.995 | 2.55]2.438 | 2.433 | Medium
Dust_Grains num. (672) Non-
7.12E-4 spherical
(865)
Asia_Coarse_ | 0.2 100 ]0.52 j24 |1.51 |0.0011 0.361 |0.934 | 0.969 | 0.987 | 2.346 | 2.399 | 2.839 | Large Non-
Dust area (672) spherical
7.12E-4
(865)
Sea_Salt_3.3 0.1 15. 33 |3.02 |1.48 |0.0 0.231 |1.00 |1.00 |1.00 1.735 | 1.758 | 1.783 | Large
area Spherical
High_Alt_ 0.1 40 090 |1.30 |143 |0.0 0.819 |1.00 [1.00 |1.00 | 2.429] 2.616 |2.440 | Medium
Sulfate num. Spherical




MISR Research Retrieval Sept. 12, 2002, Orbit 14553, Patch t1 (Galveston Bay)
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MISR Research Retrieval Se?t. 12, 2002, Orbit 14553, Patch t2 (Galveston Bay)
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MISR Research Retrieval SePt. 12, 2002, Orbit 14553, Patch t3 (Galveston Bay)

T3 =00 Toaw =005 Tow =910 Taw=9.1 Teu =080 Tau=029 /=03 =035 Taa=9.&) Taw =945 Tow = Q560

(.9 [ 1} [ 18, (3N o ] 11 ¥
] o, o ‘. -l " )] -] [t
>y ((- < [ L} ] b N- <
n & < < a ¥ w o o <
N‘ < a1 L} LET 1 2 ¢ 1] LH
> P .“- <al e pey fs & “‘ <43
it 13 bbb & - £ & £ btk H UL ARz 23 ' £ =3
L) Y ol X am h vk L o, o .
gw <) <P, [} L[} i [ ) <1,
G " <« ] Tt 0} ) ", M: <
g" <« “: < g L Y » < “: <
§)’l < (I- <2, " "y *2 b 1) L “- <
o u in s an M . . oo, "y T
SHwReAeNLT - ] sSwess =vwevrTevo: =vve 33 v e mwunweTeeLs SHrwen we s ] T 3
Ty H 18 1 18, iy LR N Ty 1 1¢, 1L R
) 4 [ asl Y ) oY 4] 4]
] <] < " "] ] »”, : <] e
1} L 13 1: 44 ad [T} » n o 0: i:
D “ 4] ‘ -1 ., »] »e « 0] us
] 4 P
e Yo Yo Yoo oo Mmoo oo Y morer Ytoreenp Yroomewnn Yrmomsem
(£ 1) 7] [t . b 1) (1.3 o, [} s,
ik < “‘ <5 a8, L1 *N > 0; ‘l.
wh, «: < 11 [T N b M: “:
" & 44: L vl way *4 » <+ #‘: 44:
»¥, < ‘l‘ <2 ", L b > ¥ - ﬂ- 1!:
[ [ n* dn, s, .l e - o, ) u:m
133 ] arreo ~VaerrvaTs: o+ e 53 nwLeereNCs SHranveNss = .= -
14, \ ® t Ty Ty [EN [T 1< T
) ) ‘ sl - v ") o]
» o 1] P l v " ) ) 4
»n & (l. L '} a4 ad »d t 1] OI- <
] % i i . ok bE e ] af
B+ s vz Bl n an s d Lo ol . 'ircrwvvﬂ Bt 15 rosr - B . e 3 1 i Ml » run vr 2 “lormmn, ¢

g = = g £ b & g =4 ¢ =

1 « sphertca]_nanabsorting_O.C& (suTala, zaa sak, cogank} 2« spheriod_nonaboording 0. 12 [suTale, saa sal) cganc]
£ - sthonca)_nosabacrtong _0.2% (sufala, zoa Zak, arganich 4 - sphoncal_nonabaorting 0.6 [s:f(alo, soa 33, crganx)
5 - spharieal_nonabedmng. 1,33 (80 gak G5 & - sptedcl_oonsbending .90 (welar scliRie}
T« honsotensy_sbosibing 1.2 o (ead o) 8 « fonsphariey_shocsinp._1.12_M jead dusl)

- nenaphadcal_abating, .10 g Jus) 10 - dphadical_ab-teting (04 {We cardan)
11 - frin_cirmug. hasgond_splunnd ror dighchentoe

taw_watter = 0,002, alnt_stal_indax = 1, witpaod_index— y . :
Flie ki fFata/sclencelexplorar/dsmiocal_mede V2 2housion™14550cniaq tae0B ox 8/e0aRCACHM? 7330007333 0in chisq_rmax_3 = 2.935820625





