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Satellite TERRA AQUA S-NPP FY-3C | FY-3D
Orbit altitude 705km 705km 825km 8306km 836km
Equator crossing 10:30 13:30 13:30 10:30 13:30
time
Sensor MODIS MODIS VIRS | MERSI-1 | MERSI-2
Swath width 2330km 2330km 3040km 2916km 2916km
Sensor zenith angle | 4 /o +64° +70° | +55.4° | +55.4°
range
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MODIS VIIRS FY-3C MERSI (-1) FY-3D MERSI-II
W;i/eerllgnaéth Ress,%?ﬂfidon Central Spatigl Central Spatia_ll Central Spatie_ll
Band Band |[Wavelength|Resolution| Band |Wavelength|Resolution| Band [Wavelength [Resolution
(bm) (m) (um) (m) (um) (m) (um) (m)
3 0.466 500 M3 0.488 750 1 0.476 250 1 0.471 250
4 0.554 500 M4 0.555 750 2 0.552 250 2 0.555 250
1 0.645 250 M5/11 0.672 750/375 3 0.650 250 3 0.654 250
2 0.856 250 M7/12 0.865 750/375 4 0.861 250 4 0.869 250
5 1.24 500 M8 1.24 750 20 1.03 1000 ) 1.38 1000
6 1.63 500 M10/I3 1.61 750/375 6 1.64 1000 6 1.64 1000
7 2.11 500 M1l 2.25 750 7 2.13 1000 7 2.13 1000
8 0.412 1000 M1 0.412 750 8 0.412 1000 8 0.411 1000
9 0.443 1000 M2 0.445 750 9 0.443 1000 9 0.444 1000
26 1.38 1000 M9 1.378 750 no no 19 1.03 1000
31 11.0 1000 M15/15 11.45 750/375 ) 11.3 250 24 10.8 250
32 12.0 1000 M16 12.01 750 no no 25 12.0 250
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3. RiEGRIGIE
3.1 ERREXH

AOD over Land : 550nm

y = 1.0545x-0.0141
R% =0.9555

FY3C-MERSI AOD

0 0.5 1 15 2 25, 3

TERRA MODIS AOD

MODIS AOD MERSI AOD

HER : 2014.10.09



3. RiEGRIIE

3.1 ERRiETSI

Improving coverage (1)

MODIS (C6) misses many AOD events Case study over Beijing area shows that our
during winter months (AERONET
confirms not cloud)

XiangHe, China Jan 1 - May 18, 2012
SDA Level 1 & 2 Fine Mode AOD Daily Means
MODIS (C6) Dark Target : Terra & Aqua - QA= 2&3
a5

I T 1

—=— SDA LI Fine AOD
—e— SDA 2 Fine AOD
30 | e MODIS DT C6 Terva 4

25 |- 4 4

Atrosol Optical Depth 530 nm

L] I
0 20 40 60 80
Day of Year

Instead it is the “In-land water mask”
that is preventing retrieval over Beijing.

ey ks

Modified AOD

Q: Can we relax masks, but not degrade global retrieval?
A: Maybe: Testing during current KORUS experiment (Korea) Leiku Yang and Yingxi Shi
———————

NNH17ZDAOOIN-TASNPP Enhanced dark-target aerosol retrieval algorithm

Enhanced dark-target aerosol retrieval algorithm: The
consistent, long term aerosol data record from MODIS, VIIRS

and beyond

Proposal submitted to NASA in response to the Research Announcement
ROSES 2017, NNH17ZDA00IN-TASNPP: Science of Terra, Aqua and Suomi-NPP
National Aeronautics and Space Administration, Washington D.C.

Principal Investigator:
Robert Levy (NASA/GSFC/613)
Robert.c.levy@nasa.gov; (301)614-6123

Co-Investigators:
Lorraine Remer, UMBC/GSFC/613
Yingxi Shi, USRA/GSFC/613
Pawan Gupta, USRA/GSFC/614
Falguni Patadia, MSU/GSFC/613
Yaping Zhou, MSU/GSFC/613
Jun Wang, Univ. of lTowa

Programming/Support Staff
Shana Mattoo, SSAI/GSFC/613
Virginia Sawyer, SSAI/GSFC/613
Richard Kleidman, SSAI/GSFC/613

Collaborators:
Alexander Marshak, GSFC/613
Steven Platnick, GSFC/610
Jennifer Wei, ADNet/GSFC/610.2
Thomas Eck, USRA/GSFC/618
Xiaoxiong Xiong, GSFC/618
Edward Masuoka, GSFC/619
Robert Holz, Univ. of Wisconsin-Madison
Oleg Doubovik, University of Lille, France
Antti Lipponen, Finnish Meteorological Institute, Finland
Leiku Yang, Henan Polytechnic University, China

ZlRobert Levy#g52016
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3.2 £EKISIIE

AQOD over Land: 0.55 um
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TERRA MODIS AOD

1.5

1.0

0.5

0.0

3. RiEGRIGIE

3.2 £EKISIIE

AOD over Land: 0.55 um
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MODIS/Terra Land: 0.55 ym
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MERSI Land: 0.55 um
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4. MERSI5MODISB¥EINLEE
1) AOD Month_Mean (Bz]H... )

Aerosol_Optical Depth_Land Mean Mean 01Jun20  Aerosol_Optical_Depth_Land_Mean_Mean Jun2014
I 0.80

I 0.8
0.60

0.4

=
o))

0.40

=
(V)

MODIS/ Tera MODO08 M3.A2014152.006.2015076164523.hdf

— 0.0
none MERSI/FY3C FY3C_MERAOD_M1d.201406.011.hdf

MODIS/TERRA MERSI/FY3C
QA=AIl
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4. MERSI5MODISBE19¥dtk

2) AOD Month_QA Mean (B&H...)

Aerosol Optical Depth_Land QA Mean Mean 01Jun20  Aerosol_Optical_Depth_Land_QA_Mean_Mean Jun2014
0.80

I |
0.60 0.6
0.40 0.4
0.20 0.2
£0.00 __I
MODIS/Tema MOD08 M3.A2014152.006.2015076164523.hdf none MERSI/FY3C FY3C_MERAOD_M1d.201406.011.hdf

MODIS/TERRA MERSI/FY3C
QA=1, 2. 3
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Re: Recent work: FY-3C MERSI Land Aerosol Retrieval Using DTalgorithm
Robert Levy <robert.c.levy@nasa.gov>
20175F10H 1260 (EMM) #=R1:56
Leiku Yang <leiku.yana@foxmail.com=
Shi, Yingxi <yingxi.shi@nasa.gov:
1 4 ( [@] FY3C_MERSI_AOD_Leiku.yang.ppt) gvE | @B ¥

HI Leiku,
I decided to also share with Yingxi.

That is awesome! I am impressed you got things to agree so well. When we try to port algorithm to
other sensors, we get offsets. Even just Terra vs Aqua. But your MERSI looks less biased than our
Terra, which also agrees better than Agqua. Our current collocation methods maybe a little different
(what are yours?) but I think we will get the same result. (Terra doesnd<€ ™t quite meet EE over land).

The global maps are consistent as well. Except there appear to be a few more 3€ ceholesd€ in the

MERSI cutput than MODIS (South America, Asia). What is the spatial resclution of the Level 2 product?
Do you do over-ocean as well?

-Rob
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®) 5. MERSI-IRENS
5.1 B

1) Snow/Ice mask: NDSI ;. ,,,<0.05 and Templ100 < 285K

2) Cirrus mask:  1.38umfll\
s >0.03 0r o, >0.003

3 ) HEREL{EHRE:

{Pg.as = f (P25.12) = 0-5*,0;.12
,08.47 = g(Pg.as) = 0'5*108.65

17
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MYDO04_L2.A2018008.0815.006.2018008195141.hdf
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5. MERSI-IIRiEVIE

5.3 BEIIEEIIEE data : 201801~05

Aerosol_Optical Depth Land_Mean Mean M Jagi's{l Aerosol_Optical_Depth_Land_Mean_Mean Jan2018
- 0.8

| l
0.6 0.6
0.4 0.4
0.2 0.2
2 0.0 = 0.0

MODIS/Aqua MYDO8_M3.A2018001.061.2018032183815. hdf none MERSI2/FY3D FY3D_MERAOD_M1d.201801.Beta.hdf

MODIS/Aqua C61 MERSI-II/FY3D
QA=AIl
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5. MERSI-IIRiEVIE

5.3 BEBERNIEL data : 201801~05

Aerosol_Optical Depth Land QA Mean_Mean MJan2{ Aerosol Optical Depth_Land_QA Mean Jan2018
0.8l 0.8

0.6! ' 0.6

0.4 0.4

0.2 0.2

2 0.0 [

MODIS/Aqua  MYDO08_M3.A2018001.061.2018032183815.hdf none MERSI2/FY3D FY3D_MERAOD_M1d.201801.Beta.hdf

MODIS/Aqua C61 MERSI-II/FY3D
QA=1, 2. 3
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5. MERSI-IIRZE#IZ

5.4 KGR IIIE
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5. MERSI-IIRZE#IZ

5.4 KGR IIIE
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5. MERSI-IIZEHS
E'E'Ei&EI’:‘l— ESEEFF(N 30~11.03)

Optical Depth_Land
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MERSI II/FY3D RGB MERSI- II/FY3D AOD MODIS/AQUA AOD
11.4SpkE Fm LtZ&iEL11L.7 B

24




RV

WAY N w2
:ﬁb-l-;%_l-lﬁel_l_ﬂno o o

ORZFS>80K, . .

O &%

}\_‘I_
4
o o o

25



AP - '@ . l g
O sER=EEAFA s PEEE
m E = £} @D ERD2 AR EREAR AR b
(Y

S

B A7 4. Wi
it EAT— A2 F

W & B
yanglk@hpu.edu.cn / leiku.yang@foxmail.com

TEEILKSP
EBRHAFEHEREKA
NSMC i



mailto:leiku.yang@foxmail.com
mailto:leiku.yang@foxmail.com

