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XBAER: eXtensible Bremen Aerosol/cloud and surfacEk Retrieval algorithm
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Climate change : Arctic sea ice Is shrinking

ARCTIC SEA ICE
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DATA: JAXA AMSR, 2002-2019"° (Arctic Data archive S}/sfem, NIPR)
SOQURCE: hitps://ads.nipr.ac JP.'"WSHDD_-’VISHC-D extent.html
- GRAPHIC: /achary Labe (@/Labe)
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(a) Linear trend of annual-mean near—surface air temperature (1960-2012) in

units of Kelvin (K) per century, (b) zonal annual mean temperature anomaly (K)
with respect to the 1951-1980 mean. Data are provided by the NASA Goddard
Institute for Space Studies Team (GISTEMP Team, 2015).



http://www.ac3-tr.de/

o ArctiC Amplification: \
e | Climate Relevant Atmospheric and SurfaCe Processes
and Feedback Mechanisms (AC)?
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(c) Polluted

Reflectance (3.7 um)
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(a) April (nadir) (b) April (forward) (c) Sept. (nadir)  (d) Sept. (forward)
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The clear-sky radiance at channel 3.7 ym at the Top Of Atmosphere is given by:

L(0,6,,9)=L(0,6,,0)+ L, (0,9),

Assuming that the thermal emission of the atmosphere can be neglected

L, (60, 9) = £B(T,),
Brightness temperature measured at 11 ym (T,,) instead of T, is used

L, (0,6,,9) = L(0,6,,p)—B(T,,),

The solar reflected radiation at TOA is given

0,6,)A
R.(8,6,,0)=R%0,6,, +§(’0 ,
(0,6,,0) : (0,6,,0) 1_ A

Based on the Kirchoff relation for a Lambertian reflector, we have:
c=1-A






XBAER: eXtensible Bremen Aerosol/cloud and surfacE Retrieval
(aerosol above snow)

XBAER input for both nardir (n) and forward (f)

e AATSR/SLSTR brightness temperature at 3.7 um(BTe) and 11um (BT>)

o Sun Zenith Angle(u"ou'o), Viewing Zenith Angle(u",u"), Relative Azimuth Angle(o",¢")
e Longitude, Latitude, Time

Parallex correction Topography data

VVVVV HER

dentify bright pixels, mask out dark pixels and fill the values

Cloud Mask with the following criteria(P1,P2 and P3 are threshold values)
e (Rs-R4)/Rs >P1and (Rs-R;)/R; < P2 and (Rx-R1)/R;, < P3

o 5x5 pixel to remove cloud adjacency Effect

BAER_standard cloud screening

KT v oD

ERIS TOA reflectance
0.412 pum, 0.756 um , 0.76 um

NO
loud free snow’

"2

No retrieval

First iteration
e AOD first guess(to)
e Aerosol Type (dust,sea

ves salt)

—_ = —
||For nadir observation, interpolate For forward observation, interpolate ||
||LUT on geometry and AOD LUT on geometry and AOD |
| Atmospheric Correction (AC) based Atmospheric Correction (AC) based |

on Eq. (9) for a given AOD(t) and on Eq. (9) for a given AOD(t) and

aerosol type aerosol type |
||Calculate nadir surface reflectance at Calculate forward surface reflectance at ||
||3.7 um (R"(r)) using Eq. (11) 3.7 um (R's(t)) using Eq. (11) |
| v |
l Find t such that |
| IR"(x) “R's(x)l—min |
\_ - -~ T J

XBAER output
e Above-
snow-AOD

F‘i - AOD for iteration stepi 1., - AOD for iteration step i-1 1

75

74

“Parallax effect” correction / SLSTR
Cloud screening + cloud adjacency / OLCI

Radiative transfer checking

Spherical atmosphere (ignorable)

Elevation (0.01%)

Atmospheric emission (1%)

Brightness temperature (2%)

“Effective” bidirectional reflectance / gas (H,0, CO,,

CH,, N,, N,O)
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XBAER AOD (0.55 um )
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(a) Dust
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(b) Sea salt.

Reference AOD (0.55 um)
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Aerosol absorbing/scattering vs ice crystal absorbing with respect to

photon path length
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SLSTR AOD(0.55 um)







XBAER: eXtensible Bremen Aerosol/cloud and surfackE Retrieval algorithm
First observation of snow particle shape from passive remote sensing

500

Snow grain size (um)
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Hollow column

Hollow bullet rosette
Droxtal

Aggregate of 8 columns




We probably can do something about aerosol over
cryosphere using passive remote sensing




Thank you!!!
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