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Table 1. Parameter used in INS process system.
Parameters Values References
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d Bf 2Fmt x| Fete] Ha| Spencer(1971)
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F. N = (o e S = = T Robinson(1962)

| EH el &b 1367( W/m?*)  Fr “ohlich and Wehrli(1981)
m At 37| B
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S, = PN Paltridge and Platt(1976)
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T, 712=T ,-22) Chester et al.(1987)

U TE EZ £ 0.238-0.414 cm Suzuki(1996)

W 7t A Chester et al.(1987)

o *=Z7ol ot g Lacis and Hansen (1974)
A LAtAH O ol EEE LAtk ot 0.3-2.8 um

S} Bl M2 () Nagasawa(1985)
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T g Bl L2 A2t o8 Faiz Kizu(1995)
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F ., © tigtoff chst Matdghe] b

S] 0 10 20 30 40 50 60 70 80 85
F. 0.92 092 0.90 0.90 0.90 0.85 0.78 0.68 0.60 0.50
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Table 2. Insolation attenuation coefficient diagram with respect to albedo and TBB from Kawamura
(1998)

Albedo(%)

TBBIO 20 30 40 50 60 70 80
200 1.2
210 1.2 1.2
220 1.2 1.2 1.2
230 1.16 1.18 1.2 1.2
240 1.14 116 1.18 1.2 1.2
250 112 114 116 118 1.2 1.2
260 1.1 112 1.14 1.16 1.18 1.2
270 1.1 1.1 112 116 1.8 1.2
280 0.7 0.9 1.06 1.1 1.13 116 1.18
290 0.5 0.7 1.05 1.1 1.13 116 1.18
300 0.3 0.5 0.9

3.2.1.2. AMEA AAE Cloud FactorE o] €3 =745 A&y

KawamuraZ} #A|AISE LUTE 752 4 E AE wkgelA] Zato] a8 Ao
kel A g A ZETh weps 2 dFelAE MEE FEREATE AME
stlth. AEst A ATE AFES7] faiA WA Fx deoleE AAsklth 3714
22 Abgsglen, 1, 2A 271 A5 Bl AbEA 9 AolE V|FOE
o A A, oA 202s Abgste] 9 29F o] I dlolE7E AEEHGIT Al
HA = 5ol &4 Al AFAE W 2d AEAZ U798 u 88 % ol # (3
A ES 28 33 o] A9 9t} Cloud Factor AFH&EE 93t #3x= 20119 4

zA4 1. 13423 - 249 A=A — 45W/m2
Z4 2. |85 - 2d AEA| / #=H < 25%
Z7 3. #=x / 29 AR < 88%

= 7F7178-917d Al H - 11 -
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Fig. 1. Reference Data set for produced Cloud Penetration Coefficient
(Condition 1,2)
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Table 3. Location information of 33 meteorological stations.

No. Station Lat. Lon. No. Station Lat. Lon.
100 #s  37.677 128.718 155 44 35.170  128.572
101 Sl 37.902 127.735 156 F5 35.172  126.891
104 B2 37.804 128.855 159 Kok 35.104 129.032
105 A 37.751 128.890 165 By 34.816 126.381
108 A& 37.571 126.965 170 9= 34.395 126.701
112 o1 37.477 126.624 184 A= 33.514 126.529
114 =+ 37.337 127.946 192 23 35.163 128.040
119 = 37.272  126.985 253 A& A 35.226  128.893
129 A4k 36.776  126.493 255 =39 35226  128.672
130 &7l 36.991 129.412 257 OFAbAl  35.307 129.02
131 S 36.639  127.440 258 BAT 34763 127.212
133 oz 36.372 127.372 263 ol#la+  35.322 128.288
135 %8 36.220 127.994 264 shekat 35511 127.745
136 oHs 36.572  128.707 266 ZekAl 34943  127.691
138 23} 36.032 129.379 276 AET 36.432  129.042
143 o - 35.885 128.619 283 AFA 35.817  129.200
146 K 35.821 127.154
1000

E

=

go

0 4 . . . ;
0 200 400 600 800 1000

Measured SSI_,, (W/m?)

------- Condition-3 for reference selection (x/y < 88%)

Fig. 2. Reference Data set for produced Cloud Penetration
Coefficient (Condition 3)
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Fig. 3. Scatter Distribution for Cloud Penetration Coefficient
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A+E (Tanahashi et al., 2001; Kawai et al., 2005) % AJ= At 1H 39 v
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Fig. 4. Regression for Cloud Penetration Coefficient
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Fig. 5. Result of Validation between Modeled SSI and Measured SSI
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3.2.1.3. INS 24X (Quality Control Flag)
Table 4. Quality Test Result
QUALITY  TEST RESULT
Parameter | Value | Meaning
INS 1 excellent Clear, 100 % Confidence level from Cloud
quality flag
2 excellent Cloudy, 100 % Confidence level from Cloud
quality flag
3 acceptable Clear, 75 % Confidence level from Cloud quality
flag
4 acceptable Cloudy, 75 % Confidence level from Cloud
quality flag
5 bad Clear, 50 % Confidence level from Cloud quality
flag
6 uncertainty Cloudy(clear), less than 50 % Confidence level
from Cloud quality flag
7 bad quality-value lower | Compared climate INS_MIN value
than INS_MIN
8 bad quality-value higher | Compared climate INS_MAX value
than INS_MAX
9 Fog_detected Fog pixel detected from FOG flag
10 Snow_detected Snow pixel detected from SSI flag
11 Input_missing_Ozone OMI Ozone data missing (previous data used)
12 sun-glint condition sun glint condition in processing pixels was
detected
13 night (SZA>80"16 Night time, Not illuminated pixels (INS=0)
14 outside (VZA>80") Out of viewing pixels (INS=0)
15 unavail out of INS process range

=7}7]
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Fig. 6. Total synopsis of the INS algorithm.
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Table 5. Detailed Input and Output data for the INS algorithm.

INPUT DATA
Parameter Mnemonic | Units | Min | Max |Prec|Acc| Res Source
Reflectance for visible channels VIS % 0 100 | 0.1 | 0.1 |pixel | Level 1.5 data
cloud detection CLD - 0 1 1 1 |pixel | Level 1.5 data
. TBB_10.8 .
Brightness temperature TBB_12.0 k 170 | 350 | 0.1 | 0.1 |pixel | Level 1.5 data
Total precipitable water TPW - 0 3 1 1 |pixel | Level 1.5 data
OMI Ozone TOZ cm 0 2 0.1 | 0.1 | pixel Forecast
Satellite zenith angle sat_zenith degrees| 0 90 | 0.1 | 0.1 |pixel| Level 1.5 data
Solar zenith angle sol_zenith |degrees| 0 90 | 0.1 | 0.1 |pixel| Level 1.5 data
= dagFel 488 e ty] Eesh A2 B o4 A8d Radt dud s
7L 71e] &k =< Rayleigh Abgtel] o3 tf7] & abEs fle) 48d 42 v U
= ol &t AAl 7] AEsel A% 2 e w5719 cdlofzEdd g gl 7t
A Ak v eFe] oF §4 2 Rayleigh Arere] ti7] 7ol WA: 9ge At
ol AFsh A3} o], nr}y J&st D dAFS el ti7] Zst 3 Al A
5= 48 AR AREE molz o] Folun sasy 94 AdxlsrelM e oleeh
wgo] 78y Folr}, B ey glFo A= daily OMI ozone® CMDPS oA 7§ A% TPW
2 AgoRd EUEDUAY AEA AL AL ¥ 138 M

£ % =
(constant=20km) & ©|-43 olojz&el 2@ t7] 258 ¥#e AU AN 1
oAME 94 BE D A% ARs Bestch @A BAse) ol AYuno R gua
o2& 54E sotshvl B ojelgol vk
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Fig 8. The location of 22 pyranometer sites over Korea peninsula.
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Fig. 10. The insolation variation according to time value over ground—based measurement
(green line) and INS from CMDPS (blue line) for cloudy cases.
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Table 6. Location information and fixed satellite viewing angles of 22 meteorological stations
for the study.

Station Latitude  Longitude Satellite Station Latitude  Longitude Satellite
Name (°N) W) Viewing Name (°N) (°W) Viewing
Angle angle(°®)
)
Seoul 3757 126.97 4564 Jeonju 35.82 127.16 43.77
incheon 37.47 126.63 45,65 Gwangju 3517 126.89 43.15
Suwon 37.27 126.99 4537 Mokpo 34.81 126.38 4297
Chuncheon  37.90 127.74 45.79 Heuksando 34.68 12545 4322
Wonju 37.33 127.95 45.10 Jeju 33.51 126.53 4157
Gangneung  37.75 128.89 4528 Gosan 33.28 126.17 4148
Daegwan 37.68 128.76 4523 Andong 36.57 128.71 44,07
Cheongju 36.64 127.44 4455 Daegu 35.88 128.62 43.39
Chupung 36.22 128.00 4391 Pohang 36.03 129.38 43.33
Seosan 36.77 126.50 45.01 Busan 35.10 129.03 42.39
Daejeon 36.37 127.37 44.26 Jinju 35.21 128.12 42.80
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Fig. 13. Scatter plots between the satellite estimates and the ground measurements over
all sky condition.
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condition.

}d RMSE¢} Bias® W54+ yebdth 1§ 16 (a)

o

Az

]

]_

ok
0|

o

el

o4 g

ol
©

TH

ol 7}

-
R

2y

2} v}t

5T
S

AN H Bz

Az

&

=71 Wzl ol

A WE7}

A 2 ea) €le

o
ﬁo
ol

N

F-go] @ol

R

0|

p—

A

=

o

A

0

NI

o
n

T3
N A
mo ol
<A
ok
M
il
B =
)N
) e
A
% T
E ﬂ
0| _Hm,_
ol
Mo K1
; )
i
&~
-
0
g
P
0 %
ELS
<o
_Hﬁ ofiy
.
)
%o -
X
Cucy
W ofw
I foo
it 8°
=

RMSE¢®} Bias+

of m&

F 77

It} He
A7 7o) tolel Wl RMSES} Bias?

o

]_

_26_



>~ FuE o) A e Code:NMSC/SCI/ATBD/INS
u SR EREArT lssue:1.0 Date:2012.12.21
ol 77 = 7 2= B A x File: NMSC-SCI-ATBD-INS_v5.0.hwp
= 1= = -
s B s b = 7= =44 Page : 1/33
160 160
(a) mmmm Clear (b) mmmm Clear
140 - =3 Cloudy 140 . = =1 Cloudy
120 - 120 - 1 B
100 - 100 - []
w
2 80 80 -
3
60 - 80 -
40 4 40 4
20 A 20 -
0 - 0 == - - - -
1 2 3 4 5 6 7 8 9 10 11 12 10 20 30 40 50 60 70 80
Month Solar Zenith Angle
70 4 (C] . Clear 70 4 (d) m Clear
3 Cloudy 1 Cloudy
50 50
30 30
z
m 10 10
-10 A 10 4
-30 -30
-50 -— T 4 T - T T T — -50 T r T - - . . .
1 2 3 4 6 6 7 8 9 10 11 12 10 20 30 40 50 60 70 80
Month Solar Zenith Angle
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Fig. 17. Quality flag corresponding to Insolation estimate for COMS scan area

S7H7149)

_28_




»” S Code:NMSC/SCI/ATBD/INS
u FH DA Issue:1.0 Date:2012.12.21
ol al= 7|2 H A File: NMSC-SCI-ATBD-INS_v5.0.hwp
.
gy eorow ZlE EAA DR

Table 7. Content of the INS Quality flag

Dataset . .
Parameter Unit Range Variable Type
name
4-Byte
F INS W/m? [0, 1300] Y
Float
Quali 4-Byte
y AQC_1 None [0, 255] Y
Flag Float
Quali 4-Byte
b AQC_2 None [0, 255] Y
Flag Float
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