VALIDATION OF SUOMI NPP/VIIRY OPERATIONAL AERONOL PRODUCTS THROUGH MULTI-SENNOR INTERCOMPARINOND

Huang , Jingfeng (Jingfeng.huang@noaa.gov), I. Laszlo, S. Kondragunta, H. Liu, H-C. Huang, L. Remer, H. Cronk, S. Jackson, C. Hsu, B. Holben, A. M. Sayer, M. Oo, R. E. Holz, E. J. Hyer, L. Munchak, R. Levy, S. Mattoo, M. Petrenko, and C. Ichoku

TMO
\GP&“) . 8%5/9’0
A ¢ NORTHROP GRUMMAN
3 A ;
: : '
N /) A, 55Al
< d = ;
) i AEROSPACE INDUSTRIES
RTmenT oF <© ASSOCIATION

1. INTRODUCTION

The Suoml Natlonal Polar_orbltlng PartnerShlp (S_NPP) . _‘PIS (-0 — Coasta':;an?BAOTEDIRvs.AEIRONET, (?5102—10/I14, P2P,le=?aO . . . . . . . o . . / — goa:::rra MISRIvs.AER(?NET,OS/?Z—Oili1.IP2P,QA<=1 The performance Of
Visible Infrared Imaging Radiometer Suite (VIIRS) o i e PN S e 2 R0 l JEE P kel L9 i megmerase 7 1o e th S AtOlT c_)tv oo
. . Precision=0.065 g Precision=0.057 3 Precisio_n=0_.051 § Precisio_n=0_.042
prOVIdes aerOSOI EnVIronment Data ReCOrdS (EDRs) ;'g: | Uncertainty=0.066 5 ,| Uncertainty=0.057 g ,| Uncertainty=0.056 § ,| Uncertainty=0.053 | a COaSt 2ESFI2Ce)SI\I ET |
: X - > g : agains is
: : : = 215 215 Q15 < _
 Aerosol optical thickness (AOT) (6km at nadir, Beta 5 : / : / : similar to the heritage
id s 1 /o ) = 1 : i
irom 05/02/2012) I s PP 2 | Jerelnoos E| S TR satellite products
; , ‘ ‘ | = 05 - Fost L E/ = - 05t =
1 Aerosol particle size paramete_r (APSP) EDR_ T TR BT g Viean Bias _ o P o _, e (Aqua and Terra
gAngSOtg(/)(r)T;/E)(()Fi;nent (AE) hereln(’j 6dkm a't rl]adclj;’ Beta AE Difference: VIIRS-MODIS ' AERQ)NETA'C‘;’T (0.5§um) 2 o ' AERQ)NETA'C‘;’T (0.5§um) 2 ° o0 AERQ)NETA'C‘;’T (0.5§um) 2 ° o0 AERQ)NETA'C‘;’T (0.5§um) 2 MODIS, Tel’ra MISR)
rom ] nOt recommen e Over an " ‘ ‘ ‘ : | Land: Aqua MODIS vs. AERONET,05/02-10/14,P2P,QF=3 Land: Terra MODIS vs. AERONET,05/02-10/14,P2P,QF=3 Land: Terra MISR vs. AERONET,05/02-08/31,P2P,QA<=1
1 Suspended matter (SM) EDR (750m at nadir, not Beta ) esais I | R I
p ( ) ( / 30 2.5 FitY=0.924X+0.126; R=0.606 2.5 FItY=1.056X-0.006; R=0.842 . 1M, B _2sf Fitr=0983x-0015:R=0844 . 2.5 FItY=0618X+0.076; R=0.819 VI I RS AOT (550” m)
yet) ‘ o | femorozs E T, S S| Freomomot § | peamooran retrievals over land are
EDR validations were conducted for 05/02-10/14/2012 s , e g | < 1 sl | < biased high, compared
. . . . - . . . ki e L . . 60°S 81.5 § - - ; 2 - L § s y .
(noted otherwise) through multi-sensor intercomparisons. R T T R R S S N e N A || S o nE ol N E to AERONET. Heritage
. - 1 . Y —1m 020 050 080  1.10 mou —1m 020 050 080 1.0 moo B 1 1 | L — = dEE e ?::vjV/} . VIIRS g b ‘:.E:'--‘-'?é"::'.:: Aqua MODIS = '.:-'?-':‘-1{':5-":-".’ Terra MODIS 1 ‘E.‘_’ b % . '-a:’//Terra MISR I
A Beta quality product is an “early release product with initial oo e o e o e oo |85 ggglgt T 0 (MR | veanBias= |l ME | L Z¥ET Mean Bias = - & | 54" MeanBias= satellite products do
calibration applied. The product is minimally validated and may catterplots of the collocated VIIRS and Aqua-MODIS match-up datasets W'th'“"/5m'“”tes"("e)rpa”t'me"°m May t°september2‘312) e UL 0114 | VI 0.005 | VAT - 0 0.019 | gt © -0.013 | not show such high
C dl B Y — : 0 o 15 5 25 3 ° N BT b o5 15 5 o5 3

y = 1.0115 x —0.0039162 0 05 1 15 2 25 3

blases.

3)

AERONET AOT (0.55um) AERONET AOT (0.55um) AERONET AOT (0.55um) AERONET AOT (0.55um)

still contain significant errors. It is made available to allow users V= 084562 x + 0072511
to gain familiarity with data formats and parameters, but the it
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VIIRS and MODIS show similar spatial patterns of global aerosol distributions. However, veangias= | N5 MeanBias= |[': Mean Bias= | | Mean Bias= | the heritage satellite
VIIRS AOT is higher than MODIS over land but lower than MODIS over dust/smoke W 004 | Sl | N R VN oo products.
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VIRS RGB (T Color) 20121205 — outflow regions over water. Similar biases over land are also seen when VIIRS are
R compared with the independent MODIS Deep Blue dataset. VIIRS Angstrom Exponent In the statistics: accuracy = mean bias, precision = standard deviation of biases, uncertainty = root mean square error.
Global RGB and AOT (550nm, best QA) on 12/06/2012 (AE) is also systematically higher than MODIS AE. Multi-sensor matching up were performed by MAPSS (Multi-sensor Aerosol Products Sampling System).

4. VIIRS vs. AERONET (Gl

5. VIIRS vs. MAN (Maritime 7. Event Monitoring

8. SUMMARY

VIIRS vs. AERONET, 05/02-10/14,P2P,QF=3,Sample #: 10561 DR Aerosol Opical Depts at 550mm (High and Hedium Qualty) . . ] . . _ _ .
60_%‘;\-\.__ e e - 02 s T \JIRS AOT (550nm) best * VIIRS Aerosol EDRs provide similar global aerosol distributions showing potential for
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of e %} 215 won -~ 1 quality retrievals over ocean co_ntlnumg their _herltage s_atelllte prodgcts from MODIS and MISR. | |
ol 1&“‘ e e | : 1 correlate well with MAN cruise « With better spatial resolution over a wide spectral range and increased daily spatial coverage,
g _0' ﬁ ; | observations with mean bias of VIIR_S A_erosol EDRs demonstrate great capabllity and potential for global aerosol event
| . " Zoel  0.007 and RMSE of 0.07, monitoring.
o ¥ s =000981  further evident the outstanding * VIIRS AOT over land is biased high against comparable products in a global sense. Algorithm
- 015 ol S = 0O performance of VIIRS AOT improvements by adjusting spectral surface reflectance ratios are enacted to lower the biases.
L L - 0.2 -~ owemeso o retrievals over ocean. » VIIRS AOT over ocean agrees well with MODIS and AERONET.
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For AOT retrievals over land, There are significant 6. VIIRS vs. CALIPSO VI RS APSP EDR over ocean correlates well with MODIS and AERONET, but is biased high
regional dependence in the biases between VIIRS and against MODIS AE in a global sense.
AERONET: high bias over East Asia, Europe, US * VIIRS APSP EDR over land has no skill at this time.
coasts, but low bias over f\g‘ azo ”d and Sah i‘- Lh ere o O T P T R ORI n ety et e Freetr * VIIRS SM EDR is of limited scientific value at this time, and is not at Beta level yet.
are no significant regional dependence in the biases SR P e L . =S R L . . . . .
for AOT rgetrievals o&qer coastefl regions * Filtering the VIIRS Aerosol EDRs with the extensive quality flags available is highly
VIIRS vs. AERONET,05/02-10/14,P2P,QF=3,Sample #: 6681 . recommended. Best quality assured data usage is preferred.
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~20F , scean AOT 550 nm: (c) Angstrom Exponent: and (d)  http://www.star.nesdis.noaa.gov/|pss/ATBD.php#S126472
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ol 4 * VIIRS reports less dust than Suspended Matter type, on 08/18/2012. The heavy » http://www.nsof.class.noaa.gov/saa/products/welcome
-150  -100 50 , - CALIPSO does SMoke piume was characterlze_d by_elevated AO - Other documents are available at: http://npp.gsfc.nasa.gov/science/documents.html
Longitude . Eractions of smoke from (550 nm) for more aerosol loading, increased AE for =
Although AE retrievals over land have no skills so far, VIIRS and CALIPSO are — e — more fine mode particles, and properly assigned ACKNOWLEGEMENT:
there are regional dependences between VIIRS and also quite different (not aerosol type of smoke as suspended mater type. Supports from JPSS Program and MODIS, MISR, AERONET, MAN, MAPSS teams are greatly
AERONET: i.e. low biases over western US and Europe. shown). appreciated.
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