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Figure 1 : Schematic diagram for narrowband OLR algorithm.

Figure 2 : The scatter—plots of simulated irradiances versus and OLR for three
channels, 10.8, 12.0, and 6.7 um.

Figure 3 : The flow chart of COMS OLR algorithm.

Figure 4 : The distribution of the retrieved Cloud Detection at OOUTC 4 August
2005.

Figure 5 : The distribution of the retrieved (a) OLR12.0, (b) OLR10.8+6.7, and
(c) OLR10.84+12.0 at OOUTC 4 August 2005. Typhoon Matsa centered
at 125" E and 23" Nis marked as the blue box.

Figure 6. Scatter—plots of (a) OLR12.0, (b) OLR10.8+6.7, and (c)
OLR10.8+12.0 vs. CERES OLR data from 100 km X100 km
homogeneous scene for 1—15 August 2005. The statistics on the
comparison between the MTSAT—1R and CERES are also shown below
the figures. RMS and OLRC indicate the root mean squares and the
CERES OLR, respectively.
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29 Earth Radiation Budget Experiment (ERBE) 2} 1990dtH-E dAA7tA & =
Q1 Clouds and Earth’ s Radiant Energy System (CERES)7} $lth (Wielicki et al.
1996). o]E{ I‘LEX—]]EE._O/] ZQ Ex%g E/\].a]:g zxﬁ—g].‘:_ 7401 ] uﬂ‘joﬂ q./\ ug =
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Ferraro, 1983). 71 %, Schmetz and Liu (1988)3= A& E A gke] AlEglo] A4
71l &= AS BT o] F o] &35t 7|EL Ao Ad o] § W £57]A)
gS F71sk wyo] el o, o] 7S Meteosat¥ GMS% 2 AAAIE Aol A=
gt H 2ol Inoue and Ackerman (2002)= A& A9 o] & HFHo| F A ) =
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COMS9 22 FtlY (narrow—band) & ©]&3t oA E 7Aoo 2 A TE5HA
AFS] % (radiance) o 9] &3t 7MY &
A9 A (satellite viewing angle) &
T3] A x| s AFWEgo R WEY:= EALE (irradiance) #oE W3 FHo}
(Fig. 1, angular integration). ©]o]A JHAPAG R KOS st F Ad (IR¥Y WV) <
ARG t)ek 37185 7| Ro R st A FHE BAFS AAF stk (Fig. 1, spectral

integration).
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Fig. 1. Schematic diagram for narrowband OLR algorithm.
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= A(6) L(g) + B(9) (1)
0 : satellite viewing angle
L: channel radiances (W m—2mm—1sr—1)
F: channel fluxes/irradiance (W m—2um—1)
A, B: empirical limb darkening function as expressed as followings.
A(O) = k1 + k2 (secd — 1)+k3 (secd — 1)2 (2)
B(#) = k4 + kb (secd — 1)+k6 (secd — 1)2 (3)

A 7R Y-S o] 3= COMS OLR &arelES 22 Al Aldel tidt A(9), B(9)E
o= st o] Algs dugls dAE Aol SBDARTE o] galA Rold 7 Ajd
F, L #AAE o] g8 Itk

OLRiosg+67=ao+aiFios+asFi0s”+asF10s +asFsr+asFer°+asFer (4)
OLR108+120=bo+b1 Fios +b2s (Fios — Fi2) (5)
OLRi20 = co + ¢1 Fizo +c2 Fiog? (6)

a—e: regression coefficients
F: 7} 21499 Flux
OLRios+67 : AYAEY FF71 AEdS 23ste] A&k W (Meteosat—based
method; Schmetz and Liu., 1998)
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OLRiog+120 @ ALAEy A AES o] &3t WY (Split window method; Inoue
and Ackerman, 2002)
OLRi20 : AeAY bt o] 83 ¥ (NOAA method; Ohring et al., 1984)

A2 2 (4)—(6)2 a—el] AFE daglE AAE HBAYelA SBDARTE o] §3llA 2
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Fig. 2. The scatter—plots of simulated irradiances versus and OLR for three
channels, 10.8, 12.0, and 6.7 zm.
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Fig. 3. The flow chart of COMS OLR algorithm.
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3.3.2. A H4A

Ao M= BAL LS 4= COMS Aol A g 9o AFwEEAbek
AEE SEllAE East © Aol dastt, felA dud AE ety 2] Algrr 2
Q3&th COMS 2 ag]&Ee 7to] H= HuiEd 2 7+ 9AF9 ¢ AFJE 5 o A= o]
gt Ao Aeet gk 52 AFeh ey I YA e o] COMSE ¥y
AestA dA|shA] k7] wZoll, COMSAA A FHEHAE AFES fleliA & olels Al
S AR R 2O e AR E FelA FEll Aok s

374> SBDARTS EoA#}E o] g3ttt 3|AAGTE AAtets HHE o33 2

(1) d¥AEFEH]
d ] ZofA] o] &5t= A WE 3 (filter.dat) S +=H]8}0] shdarte] & tdEg o
FHlsl =k 10.8 o] ¢, "filter.dat" o WS v 22 FAs wETH
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9.950000
10.00000
10.05000
10.10000
10.15000
10.20000
10.25000
10.30000
10.35000
10.40000
10.45000
10.50000
10.55000
10.60000

11.35000
11.40000
11.45000
11.50000
11.55000
11.60000
11.65000
11.70000
11.75000
11.80000
11.85000
11.90000
11.95000

7.0000002E-03
1.1000000E-02
9.9999998E-03
1.8999999E-02
3.7999999E-02
6.7000002E-02
0.1090000
0.1960000
0.3250000
0.5650000
0.8240000
0.9410000
0.9950000
1.000000

0.2600000

0.1190000

5.6000002E-02
2.8000001E-02
1.8999999E-02
1.3000000E-02
1.2000000E-02
7.0000002E-03
7.0000002E-03
3.0000000E-03
2.0000001E-03
1.0000000E-03
1.0000000E-03

(2) L, F, OLRS] BALREA 22

= Zb A L-FE 2%

‘uzen_runs108 & A& 3}t ("bash uzen_runl08 5"E Elm|do] &)
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f [ $do5 ] ; then
rm —-f $root.5

echo running example 5

for idatm in 1 2 3 4 5 6 ; do
for tcloud in 0 1 2 4 8 16 32; do
for zcloud in 2 4 6 8; do

echo "

&INPUT

tcloud = $tcloud
zcloud = $zcloud

idatm = $idatm

wlinf = 10.8

wlsup = 10.8

isalb =4

sza = 60

phi =0

iout = 20

zout = 100

nstr = 20

uzen= 0, 10, 20, 30, 40, 50, 60, 70, 80
/" > INPUT

shdart >> $root.5
done
done

done
fi

= ZF A de] F-OLRS 2%

:i067run, i108run, 1120run, oruns A &ste] z} Q9 F A4k o] i, filter.dat
Bolet= Ad e = vk FooF 3 orund OLRS AAtsteE A AFHERIH]., o|w
+ filter.dato] W= Q3] &= Yt
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if [ $do5 ] ; then
rm —-f $root.5

echo running example 5

for idatm in 1 2 3 4 5 6 ; do
for tcloud in 1 2 4 8 16 32 ; do
for zcloud in 2 4 6 8; do

echo "

&INPUT

idatm = $idatm
tcloud = $tcloud

zcloud = $zcloud

isat = -1
wlinf = 11.50
wlsup = 12.50
isalb =4
sza = 30
iout = 10
uzen = 52

/" > INPUT

shdart >> $root.5

done

done

done

fi

(3) HAIR A S o] &3t 3 AT A=
IDL X273 reg.pros °|&3to 39 A4S AAtg.

3.3.3. ¢xgF

e dagFe mAANAE A FRo], AEIHE AA HARE-HAIRE HEY
A BALZRE A FEEAE A8 g o7 Y, dudEe Yo A3t o] 3}
& Z3etal vk OLR1, OLR2, OLR37} 742t Al4bE™ OLR1¥ OLRZE ©]-§-sto
Best_OLR& AF=3H)

o] AFA} (Inoue et al. 2002) 5ol =W, OLR1> OLR gto]l @& o (o, &%

(
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N

TEol EA vEe A9 ALErt Fu 18y OLR1CA 37129 BAMS 48
5 1

st AAF ol ARk OLR1o] 2bE5 = A 3ol el ok 2822 OLR1e s HAL
257t 301749 ojgtd wf & AARE 55 OLR1Y g &g At OLR2
v ALY 22 5] S W ATV Foh 2 dugFe A A AN E FF
71 Ad 3 OLRE ##A7E +57] #Fol A& o (o, s &= &3] oA = A&
shelskSitt. (Fig. 2). 1 d3aA7F gAstA BojA = A #57] Ad JAERE7) 3
oA & u o]t} o] AL EARE slo], Best_ OLRS 57|18 HAlxE7} 3 o]s & wj=
OLR1S didst™, 2 oY wie= OLR2E did ot

3.3.4. Quality flag

= %}ﬂﬂ%% Best OLRoﬂjﬂ ’\*‘3.4 S

Table 1. Quality flag of OLR.

Bit Bit integration Field description

8 128 bestolr = x1

7 64 bestolr = x2
6~1 (reserved)

3.4. A=
3.4.1. AW

COMS OLRS #AZsleE 7F 22 Wi dAEsts Ao =9 OLRAEE o] &3}
o AAZF ASS AASHE Y Zlolth wegb COMS OLRS CERESS OLRS ©]&

—1

st AS5S Ak stk 28y | A CERES SH|o] A A Al Fdts AR5 Al
A A= o] Qlom, AR AduolET} g2 Aol vk dA 2011 11€ dA oF 342
A A8 AFo]l AAdYe] 20119 9¥€ 30471X 9] Azulk AlFE o] k.

_4

(1) CMDPS #% (COLL/VALLe®l #£4)

CERESY qJUlo|E A AFAZ CMDPS & e]&9] AAIZF AFELE ojn] ¢Juo] EE o
o]-& 7}s ¥ CERES OLRY] 7| %#k& AbE-3te] AAlsttt. =, 2009d 5€ 192 CMDPS
OLRES AT uf, 52 19¢ CERES 7|%3t AR E AFEste Zlolth o] W e H3i+

A ARE ol &8 AFHes 2 A HA5S & e /7] W2l ATE kel

27} | AL A MIE -1 -
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ok A, CMDPS OLR <arglFe] 2 Addsar gle=A A8k, A2 Zfold] uwp&
OLR A=t AAg & Atk wehd a7t 9ojd 7ol Ada= fFelstofof

(2) MIA AA 2S5 AR 53 259 E9)
o] 427 1: CERES SFC A& (1.0° AA2] A ZHE )
o] &252: CERES ES4 2= (25 AR} A+t

OLR uel5ol oo 458 Aalilic £Fo UK AT o180 ATl 954
o Fusolel gk a0 T b Aot MEE Suels AL 4105
Qastel 2neBel AREE AAsch AAFEE 42 A2 OLR A% el

7= = Ba et al. (2003) 9] oz AAEACE o] WS “homogeneous scene”

AT WY Ak St o] 2l & AIRE off 2t A A A s wIT
A TES HEAol o A7) wiwel 1 AFkEt s o] A2 sceneRt A5kl A
<ok WHolth

Fi CMDPS AFollAM o] &30 shalAwt, 7158k AR E ARS-F3itt
A g A Z=TAZ A= 8 FHo] 7H5E ), 757 2 IR CERES ES4 AHHE o]
2 @

Aot o] R e HA L 7158k AT vlastr] 9% o] gt ¥

3.4.2. AFAR

(1) CMDPS #% (COLL/VAM)
o] €22 1: CERES ES4 7|33 A= (2.5° Ao d5)

(2) /NEAR A HAF
o] gx71: CERES SFC #t& (1.0° Aol A+, A5y 2
o] 827 2: CERES ES4 A5 (2.5° AR A7+

CERES A=+ http://eosweb.larc.nasa.gov/o|A H+=2&
NOAA OLR A&+ http://www.cdc.noaa.gov/cdc/data.interp_OLR.htmlo| A t&Z =

3.4.3. Al LA TH

(1) CMDPS #3% (COLL/VAM)
CERES ES4 A8 @A 2.5° x25° Az, dFgFo7 dX
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(2) Wt 2A AF
CERES SFC #tzef 27 1.0° X 1.0° AR}, AZF Ha oz dx|, Fgst Al 33 dA =
[} =z
o

2& homogeneous scene‘jP = A
X

CERES ES4 A zeof 9A 2 2.5° AR, dHHF o7 AF

3.4.4. A5EFHEH

(1) CMDPS #% (COLL/VAM)

Table 2+= 2008\ 11€ 14%E 54714 #H5E A3 (MTSAT—-1R OLR) & 20114 4
9 194458 5€ 31971749 A5d 3 (COMS OLR) & HoAFaL ), oA A3t A A
g oeFst A5 e wE CERES ES49] 7153ty OLRE 4#A<4, Bias, 181
RMSE®] EAAE Kol Qth o] A= 7| Faks ol &3te] AZFst Ad7ol7] wite
Ad/F I 5ol 93t reference AR B8] HAFAT} Xty o] Q&S 1H 5}
oo} gty

Table 2. Validation results of OLR

Reference Time Region R Bias RMSE

2008. OLR2 0.683 —9.841 29.314

CERES 1.23~2.15 OLR3 0.664 —9.861 29.055

OLR ES4 CV OLR1 0.89 -9.67 19.52
NEa 2011. OLR2 0.91 —4.06 15.47

o 4.1~5.31 OLR3 0.91 —6.02 16.61

OLR BEST 0.91 —-7.21 16.99

(2) LA A AF

A7IM =, WA A Aol e OLR A% #A4s SR HAFTHAE w413
ol EAE ISl Bl 9o ®A  Multi—functional Transport Satellite
(MTSAT—-1R)°l| ©21¥ Japanese Advanced Meteorological Imager (JAMI) AlA of A
A5 E = AIZE Full-disk A8 H5AF 3l a2k dadse] 8 A8 AREs)
Ak 570 JAMI 29 T4 342 0.725um(VIS), 10.8um(IR1), 12.0im(IR2), 6.75um
(IR3), 3.75mm(IR4)ll A3 Art.
a. 7= 9 BA

T5 AR AEEY AS5E A TEIHAE AHFLAERY JHHUE A R o
dastrt. delA= CMDPS &agl&elA 7584 gaglFol] o] 93s g, &
ol gl =0 AEE 71439 International Satellite Cloud Climatology Project (ISCCP)

o

27} | AL A MIE - 13 -



>~ ~ Code: NMSC/SCI/ATBD/OLR
u A= =AE Issue: 1.0 Date:2012.12.21
o = A H File: NMSC-SCI-ATBD-OLR_v1.0.hw
w2 LEIE Z1E 24N Plage: 8 TP
T5 84 71¥ (Rossow and Garder 1993a) & &3t} ISCCPE FE5HAE H8l, o

S7h 22 VISH IRAE S ~HAEY APE *}%fﬂ

Clear: (BTii™"—BTii) <IRTHR and (Lvis—Lyis™) <VISTHR
Cloudy: (BTwr:"=BTr1)>IRTHR or (Lyis—LyisT™)>VISTHR (7)

.

ovw BTIR1clr, BTIR1, LVIS, LVISclr + Z}7} IR1 AH 3 2%, IR1 H I =

, VIS A HAFE, VIS FH HAFolth, LVIS+ ISCCP € ae 53 o] HAE H

&2 5?@% Aotk A A% IRTHRS 12.0 Kel® VISTHRS §X]e djsto] 6.0 %,

el tisto] 3.0 %ol o714 FEEA Y FadS T2 3 HAFS] o] 93

Aol HASE fHdello & Ao|th(Rossow and Garder 1993b). ¥ HAZFojA=

BTIR1clr (LVISclr) & 20061 8€ 3 &3k zF UTCel tist Hoj(HA) ez 4433

o} VISTHR+= ISCCPO %t} FdskAnt, =4 AAtd IR 3 =% wjtel IRTHR

2 Rossow and Gardar (1993a) oA AAISH gt S| ths] 6 K, sl thaf 1 K

7F ok webA ISCCP daue]lFrt 7-53t4 Aol g% dAsi. o= 2 (1) ollA
[R1 =S o] g3t}

2 el ol "HAE % JAMI FOVelA 2005 8¢ H+t ¢F 57 %E *}A| gt}
o] 2 v AT % 7|53k =4 Ao} v wewtsith Rossow et al.(1993) ¢ 9
sl ISCCP C2(1984-1988)A4 62.7 %, Gridded surface weather station
reports (SOBS) (1971-1981) ol  61.2%, METEOR(1976—1988)°l4 61.4 %,
Nimbus—7(1980—-1984) A 51.8%% Fadrt. FEslojof & H& MODISS &

& HAF71F B 77.6 %gi JAMIS] &FHth E4 Yri= Zlolt, o3& MODISﬂ

18709 Wi=E 7kA 3 o] F& FOVelA, g1 A5 38 kst 3

st7] wiZoltt. whehA] 9] Wel ot FEEA Ay Aol vl ddst &
(e} (e}

Lokl 9l Aotk o] & o] &% 5 AW AAEE I =2AUAdS AL 9l
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Fig. 4. The distribution of the retrieved Cloud Detection at OOUTC 4
August 2005.
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Fig. 5. The distribution of the retrieved (a) OLR12.0, (b) OLR10.8+6.7,
and (c) OLR10.84+12.0 at OOUTC 4 August 2005. Typhoon Matsa
centered at 125° E and 23° Nis marked as the blue box.

Fig. 62 2t&% 7} OLR¥} CERES SFC OLR 79| scatter plot2 Kol 735 57
11 2t} o] scatter plot< (a) 2} (b) 9] A% ¥ OLRY - biasE Hol+
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Fig. 6. Scatter—plots of (a) OLR12.0, (b) OLR10.8+6.7, and (c) OLR10.8+12.0 vs.
CERES OLR data from 100km X100 km homogeneous scene for 1—15 August 2005.
The statistics on the comparison between the MTSAT—-1R and CERES are also shown
below the figures. RMS and OLRC indicate the root mean squares and the CERES OLR,

respectively.

4. 243 U

OLR €18]&2 A=A 7= OLRE 3 Quality flag
7FA] OLR#:S] #bo] 258 dojxit}

Zroltk. Qualify flage) #He Al

Table 3. Detailed Output data for the OLR algorithm.

OUTPUT DATA
Parameter Mnemonic Units |Min| Max |Prec| Acc| Res | To
Outgoing long—wave radiation OLR W/m? 0 450 | 0.1 — | pixel X
5. TAE 4 AN 7t
OLR AFEA 3} 7z} A3 scatter—plot 418 landol 41 2] RMS7} oceank®.th £
A oSS Hlth oA & AN E FEZH O ZE YERUE Aot
6. F1Ed

Ba, M. B., R. G. Ellingson, and A. Gruber: Validation of a technique for estimating
OLR with the GOES sounder, J. Appl, Meteor., 20, 79-89.
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