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SKYNET

An observation network dedicated for
aerosol-cloud-radiation interaction researches
(e.g., Takamura et al., 2004; Nakajima et al., 2007).

Initiated under the WCRP/GAME project and
expanded focusing on East Asia as GLI
validation activity.

A growing network linking more than 60 sites [
(as of 2013) all over the world.
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We are facing a turning point, as we have many sites and some honorable
members in SKYNET will retire in a couple of years (or maybe not??).
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International SKYNET Workshop 2013

(and the 19th CEReS International Symposium on Remote Sensing)

July 4th (Thu) and 5t (Fri), 2013
Nishi-Chiba Campus, Chiba Univ.

More than 50 participants
from all over the world

Very active scientific

discussion!

Exhibition by Japa __‘}:,companies



The agreed new organization

SKYNET International Organization / Role

SKYNET international committee
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Under this new organization, SKYNET will o e
serve a very useful data set for realizing g o A
robust GCOM-C validation. § Wankaskeot

For its preparation, ...



Our RA research plan

® As a preliminary research
before the launch of GCOM-C, [rsesw—s o
MODIS aerosol and cloud . /[ﬁﬂ{i* Fuk
products are analyzed as - A Mg RET |
proxies and compared with

SKYNET data. Hefei Miyakof

~Mandalgobi ™" |

® On the basis of the results,
we arrange SKYNET for
sufficient GCOM-C validation
comparisons to be conducted.

(*in relation to tasks for new SKYNET organization)



Sky radiometer aerosol products

Sky radiometer is a scanning sun-sky photometer
measuring direct and diffuse solar irradiances.

m Aerosol Optical Depth (AOD)
e Products retrieved with SKYRAD.pack version 4.2
(Nakajima et al., 1996)
e Products retrieved with SKYRAD.pack version 5.0
(Hashimoto et al., 2012)



AOT500

AOTS500

AOD comparison - versions 4.2 vs. 5.0
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AOD comparison - MODIS vs. Sky radiometer

1.6
14 Sky radiometer (v5.0) 0.22+0.16
1.2 0.29+0.23
o I
o 1
© 0.8
QO 06
< 04
0-2 A o *
O B SRR _ oY SRR
0 60 120 180 240 300 360
Day number (2012)
® MODIS AODs tend to be higher than Sky radiometer vs. MAX-DOAS
skyradiometerAODSby~30%. 0_6......|.x...|....|....|.....|. \
Reasons? Inadequate treatments of 0.5] Chiba E S e oter (v2.0) -
spatial inhomogeneity, cloud screening © 0.4.'>< - "
surface reflectance, and others? N 0.34 T .
2 02_- - 0 )é 0 N
® Sky radiometer AODs agree yveII with 0.1. 1%% ﬂ&x 3 X %0( i@ X, l'_
MAX-DOAS AODs -> sky radiometers ol _ e
will provide useful data for validation. 210 2 230 240 250 260 270

Day number (2012)



Sky radiometer cloud products (preliminary)

B Cloud Optical Depth (COD)

We use a RTM to create a LUT of T;550nm @Nd T16>7,m @S functions of
COD and effective radius(Re).

In the LUT, COD is discretely ranging from 1 to 60 and Re from 2 to
31 pm (60*30=1800 calculations for 1020 and 1627 nm channels)
under conditions of actual solar position

Pick up a set of COD and Re that minimizes differences of T values
from observed values.
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COD comparison — MODIS vs. Sky radiometer

©MODIS COD taken from NASA LAADS (5 km x 5 km)

100

100 b o o 0 o a1 80_-

80' Hedo X  Sky radiometer [
. o MODIS B

ol ol B _
20] 1 JL[F} EX %’lf%

O

COD from MODIS

0- oS .
240 260 280 300 320 340 60
Day number (2012)

« MODIS CODs are systematically smaller than sky radiometer values.
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« We will check the consistency with literature studies using MODIS

COD data from NASA LAADS.



MODIS COD from CAPCOM

« Algorithm developed by Nakajima and Nakajima (1995)

 Using L1B data available at NASA LAADS.

 Resolution at 1 km x 1 km.

« We show 1.6-pm COD products as it is almost similar to those
retrieved from other wavelengths (2.1 and 3.7 pm).

« We use only a subset of CAPCOM products, which have been

prepared for the Chiba site.
# It turned out that the calibration constant should be updated for Chiba.

« The 4 cases below are compared with sky radiometer data at Hedo.
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COD comparison — MODIS vs. Sky radiometer

©MODIS COD taken from CAPCOM (1 km x 1 km)
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« We find excellent agreement for the 4 cases.
« Although a much robust comparison is desirable to validate MODIS COD
products, the result supports the expected potential that the SKYNET
will contribute to the validation of space-based COD products.



Cloud top and base estimates from lidar obs.
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1777 clouds in 2880 proflles

Attenated backscatter @ 1064 nm
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Using the estimated cloud top and base heights, we expect to provide

cloud geometrical thickness data useful for the GCOM-C validation.



Summary

As a preliminary research before the launch of GCOM-C, MODIS
aerosol and cloud products are compared with SKYNET data.

Around Chiba, MODIS AODs tend to be higher than sky radiometer
AODs by ~30%. Potential causes may be inadequate treatments of
spatial inhomogeneity, cloud screening, surface reflectance, or
others. Need more investigation.

MODIS CODs from NASA LAADS are systematically smaller than sky
radiometer values. In contrast, we find excellent agreement
between CAPCOM and sky radiometer COD products.

Although a much robust comparison is desirable, the results support
the expected potential that SKYNET will contribute to the validation
of space-based AOD and COD products.

Lidar is ready to provide data of cloud top and base heights. We
expect that it provides cloud geometrical thickness data useful for
the GCOM-C validation.
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