L e -

=

. -

.

Mesoscale aerosol variability in the Asian outflow region . LR :
Jens Redemann', Tad Anderson?, Beat Schmid!, Philip B. Russell3 = eV 3

bay area environmental research institute

Beat Schmid - bschmid@mail.arc.nasa.gov
Ph.:(650) 604-5933

Phil Russell - prussell@mail.arc.nasa.gov

'Bay Area Environmental Research Institute, Sonoma, CA, 2University of Washington, Seattle, WA, >NASA Ames Research Center, Moffett Field, CA oo o = AR g

N

L8

Tyl
|

) ) ) ) ) ) ) [ [ ) () ) 'l'- 2
Over-ocean spatial variability of sunphotometer AOD, MODIS AOD, and in situ aerosol properties in ACE-Asia, 2001 MODIS IR AOD validation and spatial variability of aerosol properties in the Extended-A MODIS-Validation Experiment (EVE), 2004 - et
MYDO021KM.A2004121.21 30.004.?0041 23015622.hdf
Aqua MODIS Truecolor Scene :
TABLE: Spatial lags k [km] in the various data sets P I ath rm: fI . h d . d o I _ﬂ o h
Goa|5 Of thiS ro.ect: | e i . . thatcor.respond to autocorrelations of 0.9 and 0.8 . EVE Ig t Omaln an typlca Ig t pattern .
Proj e | Definition of auto-correlation: respectively. e CIRPAS Twin-Otter
N Type of data 0.9 0.8 !
1) based on the combination of suborbital and satellite measurements, to Z [(xl. —m, Xka —m, )] ZICEo e 732 124 ;
€, determine the spatial variability of aerosol optical depth and assess how well current | r(k)=- (N —D)s.s ] oo 136 8N
40N . . .
EOS satellite sensors capture or suppress such variability within their processing -8 e SR i s T
, where k is temporal or spatial lag 550 nm, insitu
d Igorlth ms, P Aerosol optical depth, 74.9 91.7 . -
P 525 nm, remote R
1 2) define a characteristic length scale, within which aerosol observations can be . &
i compared or usefully combined, A s | q - il EVE f||ght calendar | 3 Foes of EVE:
- ° 37 N . .
3) to compare the spatial variability in aerosol optical depth and columnar water uto-correlation: a tool to stu y Spatla Varlabl Ity - B-1-r-d-s = pllOt talk for birds
: Vapor " dlfferer“f geographlcal reg,lonS’ thereby aSSESSIn,g the perforr,nance Of S o 1, Date Flight No. Flight times (UT) Comments ::;:;ass time(UTC)@Peak glil:pa)ass time(UTC)@Peak C - LOW_Ievel Stratus Off CA Coa St
EOS sensor algorithms under a variety of regional and climatic conditions. 2 R ' ' ' 04/16/04 |CIR00 | 18.9 - 20.9 IiﬂJ%?.ZLn"SVTEIbT'ZWa19:46:07 AB.C.D.EF.G 212216 i Glint in MODIS observations
il 100 0 100200300 4.°oisoijk6’« ~ i 04/21/04 |CIRO1 16.94 - 19.39 \ZthZ]z%:Zré::::::: 18:26:54 A, B,C,D,E,F, G H 21:40:38/A,B,C,D,E, F, G, H
é;;ﬂ oo . m : _ 04/21/04 |CIR02  [21.14 - 23.16 with Aqua _ 18:26:54 |A,B,C,D,E, F, G, H 21:40:38/A,B,C,D,E,F, G, H 36°N
. ) : "f:w pc_>55|ble comparison 0 0 1020 3 40 50
251N255 c 1%E | | .:__:»..:‘\‘ 04/26/04 |CIR03 17.22 - 20.56 with '_I'(Trra _ 18:45:20 A,B,C,D,E,F,G,H 21:58:59/A,B,C,D,E,.F, G,H} | o 2
Platform: NCAR C-130 -2 IR R Rl A . R E
- ) ‘ N R -\-::....‘ LU n .19 - 23.10 with Terra and Aqua :33: , B, C, [E,F, :46: ,B,C,D,E,F, G, = -
o -] 1! B possible comparison L L - - - 2 .
— 9 TR 27 - 23. q :20: : :34: ,B,C,D,E,F, G,
'}) = #~. R 04/30/04 |CIR06 17.27 - 23.65 with Aqua 18:20:50 E, H 21:34:21/A,B,C,D,E, F, G, H 124 W 123 W 122 W 121 W . ASIan dUSt (g'VeS IR AOD>O)
bove: C-130 flight tracks during the 24 low-level flight e T . 4
. . . : ol : u -H indi i i int, wi i i = mes Sunphotometer - .29-22.
A h | I f I 8 Blue letters A-H indicate points outside glint, with satellite elevation greater than 40° = good overpass NASA Ames Sunphotometer AATS-14 EYE 4/30/2004 22.29-22.88 UT CIR06
Segments Used In t e calcu at|0n O aUtO_Corre at|OnS -8 Red letters A-H indicate points outside glint, with satellite elevation between 30 and 40° = not as good ° | | | °r ! ° | | !a|pha
>
ShOWﬂ tO the right. < 06 | il )! gamma
: 1 : : F | | | (\( |
e Below: Example MODIS RGB imagery for six of the et 3\
' - 1 ACE-Asia flight days. C-130 low-level flight tracks are L s J A [ Y 1/{ : '
FF : super-imposed when MODIS observations were coincident | | | | | | = = = { .
(i.e., within 30 minutes of C-130 observations). 0% 50 100 150 200 250 300 350 200 E 3 | E E l 1/' —
lag k [km] < < < |
2 : o .
y, f!,.'.
1F LN '...".'.'. 7
. )|
° ° ° ° ° 0O O.(I)S \BIT\ \B\TS\N 02 0 0.05 0.1 | 0.15 0 ICI)‘ 1I é 3
Aprl I 4’ 200 1 Aprl I 8’ 200 1 Aprl I 1 2’ 200 1 Aprl I 1 3’ 200 1 Aprl I 23’ 200 1 Aerosol Optical Depth Aerosol Extinction [1/km] Extinction Spectrum

[ ) [ ) [ ) [ ) [ ]
Preliminary MODIS AOD (IR) validation in EVE, 2004
* AATS [499.4
EVE 30.4.2004 CIR06-R30APRO4.ALL 2094-21.99UT | /"2 Ez ol 2::1]1]
03 ' ' ' ' ' ' ' o MODIS [470nm]
- 025 R | oMmoDIs [2140nm]
c
o 02 - : '
g
AN
8 011 S, g“'-.-'u”‘.e ' M\WNM -‘u— Nl‘\v ’** f \.l -..__-r "AE:V ]
o A = A
?5.6 35 8 36 2 36.4 36.6 36 8 37 2 374
Latitude
1 T q q T q T T T q
i r 0.8 SRR SRR SRR S A R 7
F 1 I R SRR SR S S SRS SR o i
3 06 | | |
7 N B U Y P I o 7 2 2 e Fne
IE 0.4 ) Voo W 5’.‘ ‘:-::_..::-'T_:: v '-'\f'i?""%‘ .} h-_ P 4 FX al -':..'{\-p\:‘,"l"."t::' 'ape
< 0F S SO S S S i
| | | | I | | | |
95.6 35.8 36 36.2 36.4 36.6 36.8 37 37.2 37.4 37.6
Latitude
. =0 ACE-Asia,RF 3,leg=2 1.37-1.62 UT T oo | | ‘I\CE'AS'a'IRF5"e9|:9 692-7.17 UT | T | ACEI‘AS'a'R”"egf” 3-27‘4-3] ut _ ACE-Asia,RF 8,leg= 13 1.86-2.02 UT _ ACE-Asia,RF 11,leg=22 1.12-1.63 UT _ ACE-Asia, RF 12, leg=24 1.25-1.48 UT
= £ f T f f . e : ‘ ® UWalt = ‘ ‘ ‘ £ 60 T T T T i £ 80 T T T T € 50 T T T T
" UW alt o o ® UWalt = ° ° s ® UWalt k= ‘ ‘ ‘ e UWalt =) ‘ ‘ e Uwalt
-§60- ' .: \ ” ‘ ‘ ; AATS-Galt S 50;' s swm'°m.p"'” o \—.7' AATS-6alt §60‘ ® AATS6alt 9 . % el " ®etey,e” 0"‘00.0 “l.. ',ﬁ"{ o AATS-6alt 2 0 | e aATs6alt Yo . J | e AATS 6 alt ’ . } A
2 "' % £ 10| N "\f L , i = S 401 ®0004006000%0 000 00°8 5 e R EEEEEEEEEEEEEEEEE S ~ =}
. E s0f o’ WM'V . WQ‘ R =0 ‘ ‘ ‘ . ’ £ 40 i E 00070000 ee™ 20 egtee E 40 Ay = ado® 0‘ ..f' A F
= ﬁ' o = = = B 30 gg 498 00“ »0 "3
! <C 20 | < 30 | | | | | | @ < | <C 0 | | | | | = | | | | < l l l l l = '.‘ ” ‘ :.‘.. °® %’0 "‘, w J
- 135 1 .4 1 45 1 .5 1 55 16 1.65 675 6.8 6.85 6.9 6.95 7 7.05 71 715 72 7.25 32 3.4 3.6 3.8 4 4.2 44 Qs 1.85 1.9 1.95 2 2.05 SR 12 13 14 15 16 s 1 .3 1 35 1 .4 1 45 15
— 45 T T T T T 500 ! — 160 I I I I 100
S - ° ® wetext. = : ® wetext. - ® et ext. —_ T T T T ]
; I == - R - s — ‘ ] o o == e ____MODIS o MSR
= o oo ..' ““”o L T * %, o o 0'0...“ ° ...00’ = 3 = 140 %%, o Pesge ' o ' ' (D ] 2, %® 0% %07 00t Teee, o...oo o0 o, ‘ ) n=112 m y n=28 .7
%350 o0 go,0% "“"‘ T 7 5 300 7 e S 7 > d ©7%0 o9 000%0000000 0e%cte  0%000® ."00....‘ £ 80 . * e .0... 0... se0e®este 06 - rX 0530 o 7 20941
|.u ! ! ! ! ! | | | ! | L ! ! ! ® w *° ° 0..00.00 e O ° s O6r =
: . P35 14 145 15 155 16 165 6.75 6.8 6.85 6.9 6.95 7 7.05 7. 7.15 72 %3 34 36 38 4 42 44 1298 1.85 19 1.95 2 2.05 _ _ 70 - - v 1.'4 1 "15 s 0121y 1460x+0.009_ = °° 7 | "y =0.966x + 0.054
o O o8 ? T o 16 T T T T T T T T o %8 T T T T T o l l l l 1 , , , , 12 ) rms= 0.029,65.4% ee s _ o
o $o o0 r ~ | | | ~ ol , , ) @) ‘ o &% P o ! ! o , | rms=0.061,25.7 %
- s Vo075 6 °° 00y : . I 15F e ® e . ™ ‘ T 09 ° T ) % (o) 0.5
- S L %, ',.-' H .g’.;iuo\ "i.*y‘a ge -‘fq"f" | | © Pote, ool TR 0 e © ol . P g e . N P § © 08 - vttt Wb v il o et o’ \‘s.ﬂp* """ ®) 7 8
wn ’ [ J v ’ w ° ® Vs »’ T . ) . . . . -
i [ S ] = B ° . i = = o7k ® : . = 06 ¢ - . : . i .0 o'” "V.OJ 0, ®° : <’:009-
. < 065 < 13 < < = Qe = < . <C i
B < | | | | | < | | | | | | | | < 04 < '8 1é5 1'9 1é5 ; s < 44 VN ! ! ! | ® AATS6[525nm] :E 08 | ! | | % o 04
0.16 ' - - T T T ® closest MODIS [550nm] ©_MODIS within 25km [550nm] i 0.3t
- L LY B S B AT T oo sl et o gege . | Lot S S - | | | | = 006 — 70
. o o .‘?. e o QO[T Q o4 Qo G ee @ e T e g e e o o t' o UL VU SO | s VAR o T ntgo A - 550nm _
= < o014 ". e . w&h ‘. (..: Oi'...'.. ¢ .' S ' ' T < 06 . ; . S . S . L . S ‘“.' ,..,‘ R . R . . < 0.35 *° b * < o3F ’ ’ R ’ ’ ol ’ I &:) é® v ’ ] <C 031 @ ° ...”. ® A: @:‘ .@.“‘ @ Q ® AATS-6 [525nm] e 660nM 0.2 e 446nm
S 0.2 ' ' ' ' | % amosa domsnw & specatd . e A o0 o2 * 558nm
| L | | | ® | | | | | i 1 1 1 5 5 0.2 ! | | | ® closest MODIS [550nm] L] « 870nm 4
135 14 pT: 75 16 165 3.2 34 36 38 4 42 44 8 85 9 95 05 1.1 12 13 14 15 6 0.25 0.03
. y UT [h] : : : 6.75 6.8 6.85 6.9 6.95 UT [h] 7 7.05 7.1 7.15 7.2 : : : : ' ' UT [h] : : : : 1.25 13 1.35 1.4 (O MODIS within 25km [550nm] 15 1240nm 0.1t e 672nm
UT [h] UT [h] UT [h] « 1640nm - . 866nm
2140nm
0

0 01 02 03 04 05 06 07
AATS-14 AOD

) 003 006 009 0.12 015
AATS-14 AOD

L e

= = & Bl




