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Huttunen, J., Kokkola, H., Mielonen, T., Mononen, M. E. J., Lipponen, A., Reunanen, J., Lindfors, A. V.,
Mikkonen, S., Lehtinen, K. E. J., Kouremeti, N., Bais, A., Niska, H., and Arola, A.:

Retrieval of aerosol optical depth from surface solar radiation
measurements using machine learning algorithms, non-linear

regression and a radiative transfer-based look-up table,
Atmos. Chem. Phys., 16, 8181-8191, doi:10.5194/acp-16-8181-2016, 2016.

SSR = Function of SZA, AOD, SSA, WVC

SSR = Surface Solar Radiation :
SZA = Solar Zenith Angle Mea_sured or known /input,
AOD = Aerosol Optical Depth Retrieved / output

SSA = Single Scattering Albedo
WVC = Water Vapor Content

Following methods:

1) a look-up table method based on radiative transfer modelling
2) a non-linear regression method

3) Gaussian Process (GP)

) Neural Network (NN)

) Random Forest (RF)

6) Support Vector Machine (SVM)
Compared with AOD from AERONET site in Thessaloniki, Greece.




Look-up-Table
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Figure 4. The same as Fig. 3, but the ratio of predicted to measured
AOD is given as a function of the water vapour content (WVC).
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Support Vector Machine
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Figure 5. Solar surface radiation (SSR), aerosol optical depth
(AOD) and water vapour content (WVC) for a fixed solar zenith
angle (48.50-51.50°) for (a) look-up table (LUT) and (b) measure-
ments (Meas). The predicted AODs for (¢) LUT and (d) neural net-
work (NN) are the same for SSR, WVC and SZA.
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Ground-level PM, - concentrations derived from 3km

resolution MODIS AOD over the Yangtze River Delta in China

» A mixed effects model (Lee et al.
2011)was employed to predict
PM, . concentrations without
using meteorological data.
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An obvious increase in R? for the
model was found compared to

the linear regression(Fig.1.).
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Susceptibility of R?to the number of monitor sites involved
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Fig.3. Box plots of R? of different models for 3 sensitivity tests.
(Left test involved 30% of sites, center and right employed 60% and 90%, respectively.
Stations were chosen randomly for given number of sites and repeated 100 times)

Y

The method has a good performance.

R2 of this model reduced when the number of monitor sites increased,
which was opposite to the previous study (Xie et al. 2015).

» This was partly because the method insufficiently represented the spatial
and temporal relationship between AOD and PM, . over the given region,

especially in heterogeneous area. -
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VALIDATION AND COMPARISON OF AATSR AOD L2
PRODUCTS OVER CHINA

Yahui CHE

Yong XUE, Jie GUANG, Jianping GUO, Ying LI, Cheng FAN, Yanging XIE
RADI/CAS, Beijing
Web: www.tgp.ac.cn
Email : yx9@hotmail.com
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Summary:

The main purpose of this word is to validate different
performances of AATSR AOD retrieval algorithms over
China from Aerosol _cci project, including the Swansea
algorithm (SU), the ATSR-2ATSR dual view aerosol retrieval
algorithm (ADV), and the Oxford-RAL Retrieval of Aerosol
and Cloud algorithm (ORAC), using ground-based data from
AERONET and CARSNET (China Aerosol Remote Sensing
Network) in 2007, 2008 and 2010.

Five parts will be represented by this poster:

- Part 1is about introduction of AERONET and CARSNET
- Part 2 is introduction of ADV, ORAC and SU algorithms.
- Part 3 validation results, including seasonal validations
- Part 4 is an analysis of results

- Part 5is a summary.
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15th CAS-TWAS-WMO Forum
15th AeroCom and 4th AeroSAT Workshops

19-24 September,2016 | Beijing,China

Retrieval of Aerosol Optical Depth and
Land Surface Reflectance
from FY3/MERSI

Cheng FAN
Jie GUANG, Yong XUE, Aojie DI, LuSHE, Yahui CHE
RADI/CAS, Beijing
www.tgp.ac.cn
Email: chengfjane@163.com yx9@hotmail.com



mailto:chengfjane@163.com
mailto:yx9@Hotmail.com

FY3A(10:05AM) FY3B (13:00 PM)
(May2008~ )  (Nov2010~)

FY3/MERSI image
Left: FY3A, Right: FY3B
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Aerosol Optical Depth Retrieval in Xinjiang Region Using Indian
National Satellite (INSAT 3D) Data

e This paper proposed an improved algorithm to retrieve AOD over bright surface
(desert area) using a Geostationary satellite-Indian National Satellite (INSAT 3D)

(a) INSAT3D Aerosol Type 20140424 0500 UTC (b)MODIS RGB Image 20140424 0500 UTC
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Figure 1. comparison between INSAT-3D retrieved aerosol type and MISR Aerosol type
(SNA: Spherical Non-absorbing, SAB: Spherical Absorbing, NS: Non-Spherical)

Institute of Remote Sensing and Digital Earth, Chinese Academy of Sciences



Aerosol Optical Depth Retrieval in Xinjiang Region Using Indian
National Satellite (INSAT 3D) Data

(a) INSAT3D AOD_0. 65um 20140423 0500 UTC T T T T T T T T T T f * I ~ 1 - L I & [ @

Z_ TSETTE TUE GUE GTE GIE G WE ME WE NE = * Sample Points L Sample POIntS
e Regression Line | I Regression Line

y=0.97x+0.03
R?=0.77 ‘
RMSE=0.11 -

P Jy=0.85x10.23
R=0.92 |
RMSE=0.31 |

75 E TE B1‘“E 83"E 85°E B7°E B89°E O1°E 93
Longitude
—: L —

INSAT3ID AOD
INSAT 3D AOCD

(b)  INSAT3D_Aerosol Type_ 20140423 0500 UIC

P L L LA . T L

18°E TIPE TSE evE 83E B5'E_B8T'E HB“EB§1"E 9’E 95 T T T T T 00 02 04 06 08 10 12 1.4 16
AERONET AOD

z i il
M. > L o
'w'!-ﬁ. -
z ¥ T
'3 = “AF
5 .4

i
B JE=8 * Figure 2. Comparison among the retrieved AOD

L (a), aerosol types (b), and MODIS RGB image (c)
SIS at the corresponding time.

(C) MODIS RGB Composite Image in 2014-04-23

oo (e Figure 3. Validation of retrieved AOD from
; 2ESPY INSAT3D with MODIS AOD product and
AERONET in-situ AOD

g Correspondence xuevonq@radl ac cn,
__ ' ' quanome@radl ac cn_'
WWW tgp T cn ' |



mailto:xueyong@radi.ac.cn
mailto:guangjie@radi.ac.cn

HSU



Retrieving the Height of Smoke and Dust
Aerosols by Synerglstlc Use of VIIRS, OMPS,
: OP Observations

N. Christina Hsu (P1), Jaehwa Lee,
Corey Bettenhausen, Andrew Sayer, and Colin Seftor

Laboratory for Atmospheres
NASA Goddard Space Flight Center, Greenbelt, Maryland USA



Altitude (km)

Product Validation Using 7SEAS field campaign Data
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Retrieval Performance Evaluation

Using Multi-year CALIOP and AERONET Data
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Climatology (2002-2014) of aerosol products
derived from MODIS, MISR and OMI sensors
over the Yangtze River Delta region

Kang Hu, K. R. Kumar;, Na Kang
Key Laboratory for Aerosol-Cloud-Precipitation of CMA

Nanjing University of Information Science & Tech.
Nanjing, CHINA

Email: 18252085328@126..com



Spatial and temporal distribution of AOD, AE over East China
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Aerosol type classification : MODIS — OMI algorithm

2 2
18 (a) Autumn z (b) Winter
20
1.6 B 2 1
14 " 16
w 14
< 1.2 o
10
8
0.8 MX :
0.64< 4

AOD

9
6
: LA LA N S LN BN NN L N
0 0 03 06 09 12 15 18 21 24 27 3
(@) AOD
10.75%

14.089%

0.95%

0.57%

22.74%

36
33 (e) Autumn I CcC
30 [ BU (f) Winter
1.3% VA 28.38%
;}-67% 40.03% ] DD
o B VX 1.09%
18
15
12 18.12%
9
6 0.16%
0%
8 52.4%
0
10 (9) Spring (h) Summer
9 59.62%
23.88%
0.52%
0%  1101% 1.22%
32.85%
27.62%

Il Carbonaceous

I Dust

[ ] Sulfate

Seasalt
27.12% [ ] Seasalt+Dust

I Seasalt+Sulfate
[ ] Seasalt+Carbonaceous
[ Dust+Carbonaceous

7.8%

THANK YOU



JIE



KAZUMA






at govoral Japan aitos.

Martima Aarpsol optical properties measurements
ware mace n MR10-02 to MR4-06 cruse
aroa indudad a Japan to Tropical oooan. Fgure &
shows e relstionship of aercsol optical thizknass
at 05 m{m exponant) bo Laitude [N}
betwean 120E to 1BIE. Mear the cozst area, A0DT Fag 1 Sky sadiornatr petwerk o Japan
(O Sk Tl S LN e e 1)

‘and Alpna & gh valee and varability,. Espacially, s 1 | 2=
=== g
5. Summary

Fi.5 Aemsci optical Rikckness at % g and Angsram
anpoesged it £ 40 7 Moy 15 s Toikiren, Mashisi, and
Sappomiokads atAsion dust ewent casa,

g of ammac| oplical properiiea by using 8 sty radomelsr since 1880, The aky i e R T -
WWW&HNMMmdmmww&numﬁymmﬂnMﬂw :
! mmlmﬂmwdmamMHHHMWWM[dmdﬁl' o
Ehip-bome typa, GPS provides tha posibon with longituda and latiude and heading | "Hi ” & B!
| and elevaton angle of sun. Horizon sensor provides rolling and piching engles. We o iy i" E
315, 0.4, 0.5, 0.875, 0.87. 094 1.02 ym|. The bwo wevelengths (0.315 and 0.84 pm)can o
E ,l;ﬁ'l!iﬂ'rlg.rrﬁn'ldplnq)ﬂ:ﬁlnudnr Thore wero used o anadysis diroct solar rradiarca and s T L T P iy ! :
ﬂm{ﬂ‘k 0.5 0675 087. 1.02 ymb by asrcen! chanral. '!'I'uaﬂmauluctm! | 1#:‘ wl .
i | [q 4! ]- == :
! g i
- o
[ o
= _ |
L Figd Aemel akresa al 05 pm i ._:I
! ‘and | aben Decemsar
Ana
I |
: . I o A Dt vt ;
1 1
| ABTE § —
! [ i
1 _
: '&" e 'i ] T E
| Fig 3 Aarcas opticel frickness & 0.5 jrm. Argairim axpossnt ang 1
i WA HD0 DSTIDULDN EVErREEC MOy i e Fencd ram Apdal i s I
! FONE w0 Al 0 i Toyerna i s !
Y I { 4
i 4 Maritime Aerosel i! P M 1 :
. - .
! 1
[ 1
I. 1
: i
I '
1 1
i :
; I

(  qgm ) oCom & 4% AeroSAT Workshop in Beifing, China: 2016.9. . ?ﬂé%i LA PEe~



KOLLACHI



ocus on ¥ - N
ASIA t‘” \AEMAI @ .

A e ro C 0 m The 15" CAS-TWAS-WMO-Forum (CTWF) ‘
BCWMRN

The relationship between characteristics of physiographic and dust storm

phenomena in Khuzestan, Iran
Abdolnabi Abdeh Kolahchi and Ali Akbar Noroozi
kolahchi@scwmri.ac.ir, noroozi aa@scwmri.ac.ir

The aims of this study: To investigate Role of land cover changes in Internal dust storm
generation in the Khuzestan province, Iran.

e Data

Remote Sensing (Landsat 7 and 8)
* Various Supervised Classification method (MLC, SAM and SID)
ASTER (DEM)
e Elevation, Slope, Aspect
The MODIS (level 2) images and the Brightness Temperature Difference (BTD) Index
* For Detection of Dust Phenomenon
Climate Data
* (Wind Speed, Wind Direction)
Physiographic
* (Slope, Aspect, Soil erosion and Geological sensitive formations)
Modeling Techniques
* Tracking the movement of dust particles using wind speed and wind direction
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Conclusions:

The tracking dust storm of the regions shows that most of dust comes from North West
direction toward South East as well as West direction toward East during warm seasons and
from South direction to North in cold seasons. The farmland and irrigated farm decrease and
bare land increase during 2000-2015. These features, along with physiographic features such as
erosion on formations, salty and swampy soil, low soil moisture, land use changes caused
potential for dust to be targeted west and south west province such as Khuzestan province.
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ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE

Antti Lipponen

Probability distributions:

e Spatial correlations

e Seasonality

* Non-negativity of AOD
Likelihood distribution

* Connects observations to unknowns

* Observation model

¢ Uncertainty models

Posterior distribution

e Solution to our retrieval

e Pixel level uncertainty estimates

Pixel 1 Pixel 2 Pixel 3
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oy " - AERO-SAT
NOAA VIIRS Dark Target-Bright Surface Aerosol A
Optical Depth Algorithm AeroCom

Hongqing LIUY2 (Hongging.Liu@noaa.gov), Hai ZHANGY?, Istvan LASZLO?3, Shobha KONDRAGUNTA?, Lorraine
REMER?, Pubu CIREN?, Jingfeng HUANG?>, and Stephen SUPERCZYNSKI|%®

1. I.M. Systems Group, Inc., Rockville, USA
2. National Oceanic and Atmospheric Administration, College Park, USA
3. Department of Atmospheric and Oceanic Science, University of Maryland, College Park, USA
4. Joint Center for Earth systems Technology, University of Maryland Baltimore County, Baltimore, USA
5. Earth System Science Interdisciplinary Center, University of Maryland, College Park, USA
6. Systems Research Group, College Park, USA

A new algorithm (EPS) was developed at NOAA/NESDIS to retrieve aerosol
from multispectral, single-look, unpolarized Visible Infrared Radiometer
Suite (VIIRS) reflectances.

» Retrieves over both dark and bright snow-free surface
* High spatial resolution (0.75km)
* Improves over current operational VIIRS aerosol product (IDPS)

* Validation shows performance is comparable to MODIS

Daily AOD550 bias over land | Daily AOD550 bias over water
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Seasonality of global and Arctic black carbon processes in AMAP

models

R. Mahmood, K. von Salzen, M.G. Flanner, M. Sand, J. Langner, H. Wang, L. Huang
Postdoc (SEOS, University of Victoria, Victoria BC, Canada), Funding: NETCARE project
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® tmx (@) Identify areas with dust storm potential

FENEH

e hs WA e of physiographic and climatic characteristics

e Ali Akbar Noroozi & Elham Haghnejad noroozi.aa@gmail.com ; noroozi aa@scwmri.ac.ir

A combination of statistical methods, remote sensing and modeling were used.
The data used included: daily synoptic stations, Landsat and MODIS daily satellite images, U and V data from the NOAA

Web site and Landuse changes over the period 2000-2015.

. ol

Detection of dust storm on satellite imagery and their concentration using images obtained from AOD and BTD
indices, represent the largest concentration of dust in the West and South West regions of Khuzestan province, where
more than 80 percent of the dust in these areas were consistent with the results of statistical data.
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ORAC

Gareth Thomas
RAL Space, Rutherford Appleton Lab, UK

e Introduction to, and
update on the ORAC
algorithm

A one-stop-shop for the
retrieval of aerosol and
cloud from visble-IR
satellite imagers
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Living Planet ¢ Poster P2-25: Study of Asian dust sources
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Image fusion of MODIS AOD products
based on maximum likelihood estimate method

Method

In this study, we use the maximum likelihood method to determine
the weights of various images involved in fusion to produce an
Brazil’s AOD data set from 2007 to 2010 based on two AOD
products: MOD DB and MOD DT according to the pixel error

- First we compare the various products to AERONET to determine
the error size of the pixels of the various products.

- Then, we study and determine the relationship among the
observation error, the value of the remote sensing observations and
the value of surface reflectance, so as to determine the error size of
the observation value in the absence of the ground sensing station

- Finally, we determine the weight of the fusion according to the
root mean square error of the different products (Xu et al., 2015)
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After comparing the original data, combined data and fused data
with the AERONET observations, we find that the RMSE of the
fused image Is smaller than all other data, and its correlation
coefficient is better than MOD DB AOD, so the data quality Is
Improved. Meanwhile, the proportion of the fused AOD image with
valid value is larger than any of the original products and MOD
combined AOD. Thus, the fusion increases the spatial coverage.
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