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@SKYNI:—I' atmospheric radiation and weather observation network — Mozilla Firefox
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SEYIMET is an observation network to understand aerosol -cloud-radiation interaction in the atmosphere. The mam mstruments consist
of a sky radiometer and radiation instruments such as a pyranometer and pyrgecmeter as a basic site, and a super site has more instruments
extended for analyzng atmospheric parameters of acrosol , cloud and radiatien.

The ohservation sites of SKYNET are located mamly in the Eastern &sia from Mongola to Thaland as well as i JTapan The data
obsetved at each site are collected into a site serwer and then transfered using an internet for super sites and sent by off-line transpottation

for other sites. These data arearchived mio a SEEYNET server in Chiba Uiversity and then open to the public.

The SKYNET is a voluntary-hased activity, which is supported by many researchers and collaborators in the community.

All the researchers who are interested in are welcome to join the activity.
The analysis system of the SEYNET 15 also voluntary-based .
All the data are distributed to ones who are mterested in under the data policy

Map of SEYNET sites Link { Historical Data )
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Instrumentation at SKYNET super sites

Phimai Hefei Hedo-misaki Fukue Mivako Chiba
(Thailand) (China) (Japan) (Japan) (Japan) (Japan)
ky radi t POM-01 POM-01 POM-01 POM-01
SR POM-02 POM-02
POM-01, POM-02 (Prede) POM-02 POM-02 POM-02 POM-02
LIDAR
NIES model NIES model NIES model NIES model --- NIES model
NIES model(Japan)
int ti helomet M903
e M903 M903 M903 M903 M903
TSI 3563
absorption meter AE-31
aethalometer(AE-31,Magee Sci) SP-Y02 SP-Y02 MAAP5012 AE-31 PSAP -
BC monitor(Thermo MAAP5012) SP.Y02 SP-Y02
sampling photometer (SP-Y01) )
Particle counter 2378 COlD S
OPC(MetOne 237B), OPC(Rion T T _ - T
KC-01D) KC-01D
microwave radiometer
WVR-1100 WVR-1100 WVR-1100 RPG-LWP WVR-1500 WVR-1100
WVR-1100/1500(Radiometrics)
cloud camera
PSV-100 PSV-100 PSV-100 PSV-100 PSV-100 PSV-100
PSV-100(Prede)
Pyrheliometer
MS-53(EKO), CHO1(Kipp & MS-53 MS-53 CHO1 CHO1 CHO1 CHO1
Zonen)
Pyranometer(
Pyranometer(CM21) CM21(U) CM21(U) M21
B e 2D) | cM2@) | £ Ms700 | MS-700 | MS-700 | MS-700
MS-700WithSB CM ( ) ( ) “’IIII:IIIIIIIIIIIIIII-IIIIIIIIIIIIII-IIIIIIIIIIIIII:III"‘
Pyrg t PIR(U PIR(U PIR
A ©) ©) PIR CG4 PIR
PIR(Eppley), CG4(Kipp & Zonen) PIR(D) PIR(D) CG4
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Sky radiometer
(POM-01/02)

Analysis

>

Validation ?

Spectro-pyranometer
(MS-700 with SB)

—
\Data Archive

Basic aerosol parameter
Optical thickness(AOT)
Single Scattering albedo(SSA)
(size distribution, refractive index)

Validation@@nalysis

Pyranometer (CM21)

Pyrheliometer (CH1)




AOT correction(tuning) with direct solar radiation and

estimate of SSA fitted to observed diffuse radiation

Data selection
<solar radiation>

STD{F 4 ,ps(D):5min}<10W/m?

STD{F 4 ps(1):5min} <10W/m?

tuned AOT, [

RT calculation
Fiitcaic( % [, SSA) with observed PWCs

Data Approximation
<AQT by sky radiometer>

Tﬂ, = (ﬁ) . /1_0!
With fixed o

Fait obs (7) = Fait carc (7 B,SSA
<10.00W /m’

RT calculation
Faircac( 7 ,3) with observed PWCs

abs ( Fdir.obs (T) - I:dir.calc (T’ 18))
< I0.0(W /mz) tuned AOT, ﬂ

SSA

POM-02 AOT,

SSA




Comparison of Direct/Diffuse Solar radiation between before and
after tuning with observed direct and diffuse radiation

SKYNET Fukue-jima, Mar-Apr, 2009
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Aerosol retrieval by
using a spectral pyranometer
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Measurement technique

Graph Title
2010/01/2200:0201 [50meed QP SEFVation at Chiba—u (N 08112.04AXA) o

=24
&=-42.906 h=21.698 AVE2.6860 PAR: 128,79 [Wim2] FHOTON: 590.8 [umol /m2/&] LLM: 32710.4 [lux

LI
IrrZ\/‘\r\ N |
M

Type: MS-700 with shadow band
Manufacturer: EKO Co., Ltd., Japan

Spectral irradiance(W/m?/um)
8

[ ® 00.0. =\/\ /<
A major difficulty to use data o~ iy
Cosine correction factors for diffuse and NN, =
global irradiances are not known. ’ \\“\f‘%vw
Wavelength(nm)

Measured data
*Spectral global irradiance = Irr,(\)
*Spectral diffuse irradiance = Irr;(A)+ Irr,(A)-(Irry,(A)+Irr (\))/2
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Re-calibration for MS-700 spectro-pyranometer

MS-700 with Standard GER 2600
collimination tub grating sun photometer

Sun tracker

Sun tracker

Calibration constants of MS-700 are reconstructed using
standard grating sun photometer (GER 2600) at MRI, Tsukuba
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——Reconstructed calibration constant

— Company provided calibration constant

b

g

Calib

0.01 -
=
& 0.008
£ 0.006
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£ 0.004

0.002

0

SN:S07125.04(HEDO)

400 500 600 700 800 900
Wavelength(nm)

T L T T T T 1
600 700 800 900 1000 1100 1200
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y=0.8299x+ 0.0002

0.03 R==0.9961

Reconstructed calib. const.

0 0.03 006 009 0.12 0.15 0.18
Compamy provided calib. const.



Cosine characteristics of MS-700 sensor and correction

EKO provided data

factor only for direct radiance

Calculation of
correction factors

>

Extrapolation and
Interpolation

Interpolation for
full zenith and
azimuth angles

OAzimuth angle=0 Deq.
X AzZimuth angle=180Deq.

S AzZimuUth angle=30
AAZIMUth angle=270Deq.
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Original Data
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Radiance data at
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Aerosol optical thickness

VS

SKy radiometer
(POM-02)

Observation area: Cape-Hedo, Japan  Observation period: March 2009 — May 2009

16 1 400nm 16 1 500nm 67 675nm
RMSE=0.055 RMSE=0.024 RMSE=0.021
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Sky radiometer Sky radiometer Sky radiometer
16 1 870nm 16 1 1020nm
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1 . n
3 3 » Correlations between I
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' ' ' ' ' ' i 400nm channel) h
0 0.4 0.8 1.2 1.6 0 0.4 0.8 1.2 1.6 e o I

Sky radiometer 12 Sky radiometer
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Single scattering
albedo(SSA)

Diffuseyszooequiv-

->Simulated diffuse irradiance
equivalent to measured
irradiance by MS-700

sinf.cos0dB.de

Diffuseyg7o0
- Diffuse irradiance measured by

MS-700

Condition for SSA reterieval
using MS-700 data
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SSA scatter-plot between sky radiometer
(POM-02) and MS-700 measurement

1 - 1 - R
0.95 - 0.95 -
0.9 - 0.9 -
g g
~ 0.85 - ~ 0.85 -
172 (%2
-g- 0.8 - g' 08
< 500nm <
A 075 A 075 - ~ 675nm
07 & : 0.7 '
07 075 08 085 09 095 I 07 075 08 085 09 095 I
SSA (sky radiometer) SSA (sky radiometer)
1 1 -
Site: Cape Hedo
0.95 0.95 -
Period: Mar.10-May 5,
0.9 0.9 -
2009 =) o
SSA(POM-02): T o e T
Skyrad.pack ver.4.2 Z 08 - 2 038 -
SSA(MS-700): AOT no & o075 870nm Bo75 -~ 870nm
tuned by CHO1, and 07 ' 07 95, ©
forward calc for 0.7 to 1 ' ' | | ' ' | ' | ' - -
with cosine correction 0.7 075 08 085 09 095 1 0.7 075 08 085 09 095 1
: SSA (sky radiometer) SSA (sky radiometer)
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Direct fluxes are
modeled using
spectralAOTSs from
MS-700

Diffuse fluxes are
modeled using
spectral SSAs and
AOTSs from MS-700

*Method of correcting excess diffuse flux blocked by shadow band

Direct fluxes are
modeled using
Spectral AOTs fron|
sky radiometer

Modeled direct flux{Wm-2)

1200

900

£00

300

SKky radiometer

y = 1.0001x%
R2=0.95391

RMSE=15.26Wm-2

300 600 900
Measured direct flux(Wm-2)

*Cosine error correction factors provided by the manufacturer

Diffuse fluxes are
modeled using
spectral SSAs and
AOT:s from

sky radiometer

1200 ~ MsS-700
_ y = 1.0055x%
NE 900 - Rz =0.9703
=
>
-
-
S 600 A
2
£
=
92
2 300 -
3 RMSE=25.23Wm -2
=

0 T T T 1
0 300 600 200 1200
Measured direct flux{\Wm2)
eCalibration constant for direct irradiances
*Spectral solar irradiance at the top of the atmosphere
250 MS-700

5 200 1 y=1.0501x

= R2=0.9829

£ 150 -

@

3

E i

= 100

k=

o RMSE=8.15Wm=2
S 50 -

o

=

D T T T T 1
0 50 100 150 200 250

Measured diffuse flux(Wm=2)
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Modeled diffuse flux(Wm=)
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Sky radiometer

y=1.0815x
R2=0.9244

RMSE=14.47Wm?

50 100 150 200

Measured diffuse flux(Wm2)
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Correction factor of MS-700 at Cape Hedo for direct

and diffuse spectral irradiance measurement

SZA (Degree)

Azimuth (Degree)

_ 114 - 500nm A2-O8 L 114 500nm
Q
D112 » Sy D 1.12
"E . Um) "E
< 1.1 c 1.1
o k=)
T 1.08 C 1.08
[«}] [«}}
= =
8 1.06 8 1.06
T 1.04 - 2 S 1.04
o - e
5 1.02 - A 1.02
1 T T 1 1 T T 1
0 30 60 a0 100 200 300
SZA (Degree) Azimuth {Degree)
1.14 - 1.14
S
5 1.12 - S 112
(&)
S 500nm S .. 500nm
iy 1.1 1.1
< S
9 1.08 - S 1.08
e L)
O Q
L 106 - = 1.06
S S
© 104 - w 1.04
2 3
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o (]
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0 30 60 a0 100 200 300
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