Validating and Improving GOES-16/-17 Operational Aerosol Optical Depth Product JARESS
Il'l@“

Mi Zhou (Mi.Zhou@noaa.gov)?, Istvan Laszlo?, Hongqing Liu I.M. Systems Group, Inc.

11.M. Systems Group, Inc. 2NOAA/NESDIS/STAR

_ Improved Diurnal Cycle and Angular Dependence over Land
The aerosol optical depth (AOD) product from the Advanced Baseline Imager have been Full Disk AOD Image Example M L Y A
made available to the public starting 07/25/2018 for GOES-16 and 01/01/2019 for GOES- _ _ ot seroner 1o ™ .
, , , . Low+Med|um+H|gh Quallty High Quality Jioao | 1 e @
17. The evaluation with near real-time AERONET measurements indicates good coroonzt r0UTe ) oroonzn 1ro0UTC e o * Updated land surface _ | 1 ek 2
agreement in terms of mean bias and standard deviation. S T O .. 08/21/2019 5 relationship improves 2°F - - - Joows b1 | 2
: > § P 17:00UTC g PHN ] 02_ 7 "" : * _ T ._ : : : = - , ’ 5.0x10°
The high temporal resolution of geostationary satellite observations provides an o PR S pet » GOES-16 AOD diurnal NI SEEESEN N '
opportunity to characterize the aerosol diurnal cycle. The spectral land surface AR _. e N cycle and angular oob Bt il e :
. . . . . i EWEW 6 e e I\ Y . 600 800 1000 420::! 1400 1600 1800
relationship plays an important role in the accuracy of retrieved AOD, and thus the ' o ) T ' vl dependence; Local Time (hhmm)
accuracy of diurnal cycle. We show how better accounting for angular effects in the 'sh qud |t§ r(ejtfrleva > are = Relatively large error in T a il — o 1 T el == A
surface reflection improves retrieval of AOD at different times of the day, which is crucial S =SIIEHES cl)'r | bins with small number | T e T e B
for monitoring evolution of pollution (smoke and dust) events. quantitative app |cat.|ons, of matchups. Q o4r £
---- however, lower quality , >, oo Z
. _— SZA < 70° P71 oo
considered for qualitative il |
ABI AOD PrOdUCt use due to the”' greater R It A tll?IOA | (153 : 60 sos 100 120 A 1'4‘(i (1;0 1800
) . B . B | . ) ealve zimu ngle cattering Angle (°
N0m|na| Spatlal - Based On MODIS Dark-ta rget and 0.0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0 0.0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0 Spatlal Coverage-
Resolution 2 km NOAA VIIRS heritages; o ST s Diurnal Variation at Individual Sites During Aerosol Events
CONUS: 5 mins = Pixel level AOD is the best fit 200 12 1200 I L S 1 s L e i
] . . ] . . 15_5*5’15,\4 rﬂm?m _ m:ﬁ_gf&‘ér‘cﬂ; %622 ; 1‘5:_#ofr3|ot_ch'= 371 ] :_#ofnj\ét_ch; 62 ] Ea St US
Domains Full Disk: 15 mins (M3); 10 mins (M6) from multispectral, single-look, 3" L8 L L, e GSFC___ ____GSFC | NEON SERC
unpolarized reflectances; 9 0 . 20 e : | 08/26/2018 o 09/19/2018 O T 08/26/2018
I . :.'--.':: 1 - ) " 4 CurrentG16 ] | & Curren 1 [ 4 Curren
AOD at 550-nm |Range [-0.05, 5] P ’ oot B osf | oo i 2 sl T UndaiedGis 1 el :EE%%E?E 1 oel :EE%%E?E _
O=high: 1=medium; 2=low; 3=not = Separate scheme over land and N B N AT T A s 0 S
. ’ ’ ’ . 00 08 moNEAGE D %8 0% amoneracn 0% aoneracn 0% 0% eoneracn 0 %° <L 04| ‘1“ v*“' xy v - 04 — a4l JPAR— _
Quality flag produced water; _ e ol | | o v - O T
= ':::" . r!*’“' o """" Ady iE | #-::!Mvwﬂr ---------- ¢ .
Mean, max, min and standard deviation ® Selects AOD and aerosol model . _ o X 1 I T —— - T R et y
of 550-nm AOD (and in 10-degree simultaneously; High Quality ABI AOD Validation B M vvhmivl Rl o '
. 60° ' Pk " W ' L 06:00 09:00 12:00 15:00 18:00 06:00 09:00 12:00 15:00 18:00 éﬁ:gg I . DQ:UU | | 12':':“] . | 15;{][] . . 18:00
Meta data latitude zones) over land/water = No retrieval over bright surface. = High QC GOES-16/ABI vs. Version 3 Level 1.5 near real- B v | West US
NOAA CLASS time AERONET AOD for 07/25/2018 — 12/31/2019; o etk o ARM.SGP ARM_SGP 5~ NEON CLB)
Access (https://www.class.noaa.gov) o . _ _ _ : _ 07/29/2018 I 707X g — il 08/20/2018
" + 30 min time window, and a circle of 27.5 km in radius - [ qureniare !;_“j..- “__ e
. . . 20° - °" e AERONET 1 os| | Jrcal . . | ©" o AERONET 7
for spatial domain, require ~20% /10% over land/water - AERONET “i__:._-;: e
. Appli D db o u i oy
Quality . ppi=sto =" | Detailed | tv Flag E | ABI| data points for a valid match-up; " g% oal gt 104, -
| Condition Land | Ocean | External | Internal etalle Qua I y ag Xampie ! = L ,,Jil'“"f:‘“'-'-'r::_-_--.:"'-,,,,f‘:_ 1 “.ttgn - ~ ':EE‘I';H““.;.. “'*""v’i ,,.rt- sk
Leve Mask | Tests 20172121545 il " Majority AODs are around 1:1 line. 207 02} corsd WAL Hhust gl | | o2 5+ ]
Invalid input data X X X g _ _ ' i ]
N.(NO Sncclusuu/?ce i i ; i 7 ) STD Over Iand IS abOUt tWIce as Iarge aS that Over Water. 7 O land Dﬂg{][} | | DQ;UD | | 12;':"3 | | 15;{“} | | 18:DDU[.]%'{]G | . DQ:UD | | 12I:DU . | 15;{][1 | . 18:00 Dﬁ%ﬂﬂ | - UQ:DU | | 12IZDU - | 15;{]{] | . 18:00
Retrievals) Bright Land Surface X X = A small mean positive bias over land and over water. (e, o | 5 h A
Sun Glint X X ;' L0 : | Map data ©2019 Alta FlDI’EStEI OUt merlca
E & | cloud tests contradict X X X X LT i R | T\ o0 100°  00° 00 .3Q0 o8 T T T T h9/06/2018 T 08T Alta_Floresta 08— T Tio_Sanco
Low Satellite (satzen > 60°) X X X "* R s S\ “ Lo R B v g A ey Over Land i [ 4 Current G16 | - BeiOTE0E 1 . 08/11/2018
Low Sun (solzen > 80°) X X X i, N ' 07/25/2018 -~ 12/31/2019 - 06[ - Revioval . and . borT T el o6k 7 Updated G16 | =il Lo & Clvamie
Ll AOD out of range X X X g 0.8 ‘é’_= 1_-%581'4?“0-00‘? IR0 O L . . QD'S_ -2.5x10°
(Low) Coastal X X X Sl ' StaDev = 0.07] B0 < ) O 1 80_4~ - - He,
Shallow Inland Water X X X 8 0.6+ e =Rerra s Egg :600’5 041 el E << | EI!“‘"’ e _ War v .pﬁ'"’ v 1 %4 "ﬂ’lﬂ:?“'ﬂ':- Secessecestes i
High Residual X X X < | j 1000 :400-2 03F . | B —:1.5x1o“-§ 0.2 11*:‘":‘“'::""""' """"" o a: [ ﬂ!::“::::'gr "a I:: . "11‘_ T"‘"":ﬂ";""l‘:
High Inhomogeneity X X X o 04l 11900 00 s || : o ; 2 A 1 02k Ay h ks 1 ook o anabann AL AR |
Cloud/Snow Adjacency X X X < | 18500 2 o ||| | i ?—:1.Gx1ﬂé i Chay guast” I ! Taauk
Shallow Ocean X X X 0.2F = ] Egg Dég:nn T oeo0 1200 1800 13:{}(}%%0{] 0900 1200 1800 _ 18:00 e T T ST ST S
. el y I 4 i 45.0x10° . . : : : : : 06:00 09:00 12:00 15:00 18:00
e Med::n:zﬁizlgrs:ga;neity : i : X — L | @0 BN NBNRNNAE ;:53 0 Local Time (hh:mm) Local Time (hh:mm) Local Time (hh:mm)
, , 0.0k | 200 - i 0.0 (55 0 S, B (VNS N B, I B I S | O
Medium Residual X X X H M L1 L2 L3 L4 L5 L6 L7 L8 NI N2 N3 N4 N5 LA T s o Py Saamons se252018 LU L 1%030 IﬂEDU MDD JéDU 1800 : : . - . . _
ey Remainine - = e TR T Can tKR'BEMhproved? * Diurnal cycles examined at individual sites W|th the largest number of ABI
AFRONETACD Over Water AERONET matchups for several months have similar performance as shown above;
Over water: | | e e I e mmen 5 - w1 = With the update, diurnal variation of G16 AOD is generally improved, and better
0.8} v = "X 40, . - - : . . .
surface reflectance analytically calculated Bassoons = 2. Jaooo tracks the change in AERONET AOD during high AOD events;
retrieval over ocean and inland water A ol #0Meich = 35524 Moo > | . ,_ - | = . . . . . .
4 fine-mode and 5 coarse-mode candidate aerosol models 2 ' Mo ® | Hlll b 1 ; E 3 552900'2 = Despite the gOOd agreement in overall diurnal CYCIE, Improving the AOD diurnal
I ] ! . , | Sl <4 1 : ' . « . . . . . . .
Over land: 5 04r -_iéii Mg TR T ke i | 3 cycle at individual sites with a general surface relationship remains challenging.
surface reflectance estimated from preset spectral relationships < - e 2 N 4 1000
. - 200 0.2— A i
etrieval only over dark land surface 4 | ] - [sswmmary
4 candidate aerosol models: dust, smoke, urban and generic 0o e <ok Date ] a0 a0 1000 1200 Jaoo a0 vam
} M PR RIS RS RS SPI R ] 12.-'03."201 8 041 4f201 9 081"23!201 a ocal Time (HHIVIV) I - -
00" 0z o4 o5 08 10 Local Time (hhmm) AOD products starting 07/25/2018 for GOES-16 and 01/01/2019 for GOES-17 are
Current Spectral Land Surface Relationship recommended to be used in studies. The high quality retrievals can be used for
_ guantitative analysis; lower quality retrievals may be used for qualitative applications.
* Training dataset collected for 04/29/2017 — 01/15/2018 with the satellite mostly at test - | _ ) = Evaluated with AERONET, overall bias is ~ 0.01/0.02 and standard deviation ~ 0.07/0.04
positon (89.5°W); " Training dataset from GOES-16 at operational positon (75°W); over land/water for GOES-16/-17 high quality AODs.
. . . . n | | | | — . . . . .
= Relationship is in the form of p( 47064 = /' (J5) X p, »5 for 4 separate NDVI ranges, Land surface relationship is in the form pg 47/0.64= /(Us, 6, Uy) X p; 25 separately for solar = Accounting for angular effects in surface reflection can improves GOES-16 AOD diurnal
= ' < or >50°; g
where NDVI = (0,5 — 05 60) /(P56 + Lo 1) azimuth angle , variation.
" Expanded training dataset: relaxed AERONET AE > 1.0 for generic model; extended range . ot : it - -
= Use only AERONET AOD (0.55 um) < 0.2, dust model for AERONET (0.48 — 0.67um) AE < , Overall statistics and diurnal variation can be improved with the updated land spectral
0.6 and generic model for AE > 1.6. of allowed AERONET AOD < 0.6. surface relationship for GOES-17 AOD (in working).

Disclaimer: The views, opinions, and findings contained in this work are those of the authors and should not be interpreted as an official NOAA or US Government position, policy, or decision.



