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3.2. A=Y (Methodology)
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Table 1. Correlation coefficients and RMSE of sensitivity test to the cloud weight part.

Rsxs R7x7 Roxg Riixit Rizx13 Risx1s
Correlation 0.94 0.94 0.93 0.92 0.90 0.90

SGP
RMSE 13.34 13.57 14.00 14.88 16.16 17.25

FEISA U AUS Dkl wek COMSS RS ¢ sl D Sk
= g 2§

g
e
Mo
ot
ﬂ
X
ﬂ
1o,
oty
X
s
o
BN
2]
il
—LJ
i
L
;
31
i
_\|1_,
O{N
ﬁ
i
N
_O‘L
ki
Jhu
EN
Y
=3}
il

= 7}7) 494 Al -



P B 7914 Code:NMSC/SCI/ATBD/CA
- Issue:1.0 Date:2012.12.26

u 7] }E}X]—qu ‘ﬂ }\] i% File: CA-ATBD_V4.0.hwp
iR tugSE V)& BAA |Page: 122

'"Description :

! This subroutine is matrix to give cloud weight,

' == > C(alculate matrix

! from formula of EVGUENI KASSIANOV et. al.

! IF fof Maximum degree (80)=distance (D) and a degree=d
! tan a = d/H

! # according to resolution, H is changed

! because tan80 = D/H, D is related to resolution

! Thus, a=tan—1(d/H)

! cloud weight= a/80

implicit none

integer, parameter :: grid=3, pi=3.1452, res=3
real, parameter :: H=1.6

integer ' m, n

real, dimension(7,7) :: mata, matrix

open (1, file='lut_matrix.txt', status='unknown")

DO n= 1, grid#*2+1 ; DO m= 1, grid#2+1
mata(m, n)= (grid+1-m)#*+2 + (grid+1—n)**2
mata(m,n) = ((mata(m,n))*(res))=**(0.5)/H
matrix (m,n) = ATAN (mata(m,n))
matrix (m,n) = ((matrix(m,n)) * 180.) / pi

matrix (m,n) = matrix (m,n)/80.

IF (matrix(m,n)>=1.) THEN

matrix (m,n) = 1.
ELSEIF (matrix(m,n)<1.) THEN
matrix(m,n) = matrix(m,n)
END IF

END DO ; END DO

write (1,*) matrix

end program makelut
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Table 2. Cloud top pressure and cloud bottom height corresponding to cloud type.

(km)

Cloud top pressure |Cloud bottom height
(hPa)

50-440

440-680

680-1000

Genera

Cirrus, cirrocumulus,
cirrostratus

Altocumulus, altostratus,
nimbostratus

Cumulus, stratocumulus,
stratus cumulonimbus

Level

High

Middle

Low
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‘;);‘:h: g’:{;s ;_;eomeiric horizpntal
Zenith angle thickness (H) cloud size (D)
| |
!
Calculate Calculate -
CF (in%) CAG% | 01?1::;:(::
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adjacent 7x7 pixels adjacent 7x7 pixels

Fig. 3. Flowchart of Cloud Fraction (CF) and Cloud Amount
(CA) algorithm
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Table 3. QC Flag.

CLA — CA
bit Bit Interpretation Field Description
8~5 240 0~0.1
(Pixel weights in terms of the cone 294 0.1~0.2
zenith 208 0.2~0.3
angle.) 192 0.3~0.4
Ne 176 0.4~0.5
Z W"f 160 0.5~0.6
N 144 0.6~0.7
2 W"J' 128 0.7~0.8
112 0.8~0.9
unavail => 0 96 0.9~1
10 0~0.1
9 0.1~0.2
4~1 8 0.2~0.3
(Estimated Cloud aspect ratio) 7 0.3~0.4
H 6 0.4~0.5
D 5 0.5~0.6
4 0.6~0.7
unavail => 0 3 0.7~0.8
2 0.8~0.9
1 0.9~1
3.4. HZF
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3.4.4. HFHHREA
(1) CMDPS A% (COLL/VAM)
Table 4. Validation results of CF and CA

Reference Time Region R Bias RMSE
MOD Global 0.85 -3.57 21.68
MYD 0.81 -3.83 22.30
MOD 0.85 -5.50 21.48
Cr MYD 11/1~11/5 Low 0.81 “5.84 23.56
MOD Mid 0.77 -1.52 21.68
MYD 0.78 -1.86 20.90
GTS Global 0.95 0.18 0.81
GROUND 0.75 0.61 1.95
GTS 0.95 0.23 0.83
CA GROUND 11/1~11/5 Low ~ — —
GTS Mid 0.91 0.19 0.78
GROUND 0.75 0.61 1.95
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Fig. 4+ SGPARY9 XA#A= %3 The Moderate Resolution Imaging
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Fig. 4. Validation results of cloud fraction(a) and sky cover (b)
for SGP site. Larger circles in b represent improver Nhemisph

values compared with Np.qir in the site.
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Fig. 5. monthly mean bias between ground measured
cloud fraction and MODIS retrieved cloud fraction

(algorithm—retrieved sky cover).

Table 5. Detailed Output data for the CA algorithm.

OUTPUT DATA

Parameter Mnemonic Units| Min | Max |Prec|Acc | Res To
Mean cloud vertical size mean_cld_vert pixel MCV
Mean cloud horizontal size mean_cloud_hori pixel| MCH
Cloud aspect ratio cld_asp_ratio 0 10 CASR

Ratio of cone zenith angles pos_weight 0 1 RA

Cloud Fraction Cloud_fraction % 0 100 pixel CF

Sky cover sky_cover % 0 100 | 10 | 10 |20km CA

Prec: Precision, Acc: Accuracy, Res: Resolution
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Table 6. Quality test result for the CA algorithm.

Quality flag
Parameter bit Value Meaning
sky cover 7 from O up to100 ; step: 1 undefined
0 undefined
fine illuminati 1 night
de ¥ne.1 ummat.lc?n and 3 5 twilight
viewing conditions
3 day
4 sunglint
0 non processed
describe the quality of 5 1 good quality
the processing itself 2 poor quality
3 bad quality
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Development of Sky Cover Retrieval Algorithm for the Communication,
Ocean and Meteorological Satellite (COMS) Imagery

Oh, Hye-Ryun', Yong-Sang Choi' and Chang-Hoi Ho' and Myoung-Hwan Ahn’
Y hool af Earsh and Emaronmental Sciences
Seoul Masional University, Seowl, Korea
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Korea Meregrological Adminisinasion, Seoul Korea
(Manuscript received 31 October 2006 in final form 13 December 2006)

Absiract

W have developed aretneval algortthm to estimate the sky cover of clonds in the celestial sphere cenfered at a groumnd
chserver. Inthas algonthme the skov cover is obtainad fiom the satellite-cheaved (L., nadi-viewing) cloud Sachion throush
two procedues: assigning the weights ofthe rato of the solid angle fllad by clouds to the extive zohid angle and estimating
the cloud aspect 1ztio, 1.2, the seometric thickness vs. the honzontal cloud size. The sky cover retrieved from the cloud
faction of the Moderate Resolution Imaging Spectrovadicmmeter 15 validated by grommd-observad sky cover at two sites
of the Atmospheric Radiateon Measresment Program the tropical westem Pacific (12 4275 and 130.85°E) and the southern
Great Plams (36.60°1 and 97 48°WN). The validation shows that the present algorithoe providas a successful commversion

mite sky cover, partionlarly in the latfer site.

Eey words: skv cover, cloud Sacticn, OOMS, MODIS, AFRM

1. Introdociion

Clendiness deeply influences our daily life such as
m sailing, aviation, agneulnre, and outdoor activines.
In meteorology, clovdiness determmes the magmimde
of meoming selar energy which regulates the entire
climate system over the globe. It is a key parameter
m contrelling the emission of terrestrial radiation at
the top of the atmosphere. In addition, cloudiness is
one of the essential objects of weather forecasing,
zo It hias been measured routmely by groumd observers.
As the importance of clondmess mereases m the datly
life, in Korea, the general public requests the digi-
tized values of clondmess nation-wide and in the
neighbonng oceans.

A longer than two-decade record of the nadir-

Comespondmg Avthor: Chang-Hoi Ho, Climate Physies
Laboratary, School of Earth and Exvironmentzl Selences,
Seoul Wational Untversity, Seoul 151-742, Eorea.
FPhone - +32-2-380-8861, Fax - +32-2-376-6793
E-mail- hochigiepl smuac kr
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viewmg cloud fraction Le., the ratio of the total area
of cloud cross-section m a horizontal plane to the to-
tal horizontal area, has been arclived with an aid
of many satellite programs, e.g., the Intemational
Satellite Cloud Climatelogy Project (ISCCT) (Schaffer
and Fossow, 1983). Eecently, cloud detection skall has
been dramatcally improved by the Moderate
Besolution Imaging Spectroradiometer (MODIS)
msirument, particularly for thin comas (Ackerman et
al., 1998}, Ower the regions of Asia and westem
Pacific, a senies of satellites melnding the Japanese
hMultifimetnional Transport Satellite (MTSAT) and
the Chinese Feng Tim have momitored cloudiness.
Furthermore, Korea will launch the first Korean geo-
stationary satellite, the Conmmmication, Ccean and
Meteorological Satellite (COMS). in 2008 (Ahn e
al., 20035). The COMS will provide detailed clowd in-
formation in real time, predominantly for the cases
of severe weather over the Korean peninsula and ad-
Jacen: regions every 10 ninntes or even shorter fime
imtervals.

The cloudiness cbservation by Imman observers
{(hereafter sky cover) 1s, m fact, farly subjective n

_15_
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a local area because it represents the fraction of the
solid angle of clouds estimated by humans. It also has
a limitation, in that it is susceptible to daytime meas-
urement only. For this reasen, the foregoing satellite
remote-sensing of clovdiness, with continaons and
objective measwements for a vast area, has been gen-
erally emploved instead of sky cover. However, the
clond fraction cbservable from satellites reflects the
view from space, which differs from the view of hu-
mans on the ground. Strictly, the general public is in-
terested in the amount of sloy cover, not the satellite-
viewing (i.e.. nadir-viewing) cloud fraction. Despite
ofthis necessity, a satellite algorithm for calculating
the ground-observed sky cover has not been devel-
oped yet.

This study attempts to develop the sky cover algo-
rithm, which will be adapted to the COMS, and vali-
date the resultant algorithm. For this purpose, the
MODIS cloud product 1s used as input data for the
algorithm in substituticn for the COMS data. The
ground-cbserved sky cover from the Atmospheric
Radiation Measurement (ARD) program iz em-
ploved to validate the algonthm. The algorithm over-
view and data utilized are described in sections 2 and
3. respectively. The validation results of the sloy cover
with the ARM data are discussed in section 4. Finally,
a sumimary is given in section 3.

2. Algorithm overview

Prior to describing the sk cover algorithm, we dis-
cuss the reasons for the discrepancy between satellite-
observed cloud fraction and grovnd-observed sky
cover. Kassianov et al. (2003) pointed out two caus-
es: the location of the cbserver and cloud geometry.
First, the effect of the cwrvature of the celestial sphere
iz included in the ground-cbserved sky cover. In gen-
eral, the value of sky cover 13 larger when clonds lo-
cate at the zenith when compared to the same amount
of clonds distributed along the horizon. Second,
ground cbservations detect both the bottom and the
side of clonds, while satellites do cloud top only. In
other words, the grownd-observed skoy cover is a vari-
able dependent on the cloud geometry, while satel-
lite-observed cloud fraction 1s obtained from the na-

7171449143 Al
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dir-viewing alone.

Allowing for the above-mentioned reasons,
Kassianow ef al (2003) suggested an equation con-
verting from the ground-observed sky cover to the
satellite-cbserved cloud fraction based on Monte Carlo
simulations. The input data is the ground-observed
hemispherical measurements of cloud amount. Their
approach aims at validating the satellite-observed
clond fraction with grovnd-observed sky cover
Since we attempt conversely to estimate ground-
chserved sky cover from satellite-observed cloud
fraction, we modify their equation into its inverted
form,

Noo (@)

[1-(2) 2] (1)
[+ -

N ps(@) =

where e is the cone zenith angle between the zenith
and the cloud. This value varies from 0 to a maximum
value, amz of 80°. Neraund{ &) is the ground-observed
sky cover, Noadirl @) the nadis-viewed cloud fraction,
and #{ ) the cloud aspect ratio, 1.e., the ratio of the
vertical to the horizontal clowd sizes. o/ g indicates
the position of a clowd, which is proportional to the
diztance from the zenith. Thus we can readily con-
struct a weighting matrex, in which the weighting val-
ue | o/ crmar) is zero at the center (a=0") and unity at
the edge {r:r=|:mm=SD°}.

The sky cover algorithm is constructed based on
Eq. (1) and its flow chart 45 presented in Fig. 1. The
retrieval of sky cover in the algorithm is performed
for each pixel by using the information (e.g., the
positions of clonds and their aspect ratios) of the
surrounding 53 pixels. As shown in the figure, the
algorithm consists of three parts: the calculation of
Nragirl ), the estimation of ¥{«), and the combina-
tion of a lookup table of o amer. First, Nyggl a) for
each pixel is calculated by simply averaging over ad-
jacent 3x35 pixels from clovd masking information
Note that there 1s not a falloff in spatial resolution
through this process for the COMSE. Second, #i(a) is
calculated by the ratio of the vertical cloud size to the
horizontal cloud size for each pixel Third. the
pre-calculated lockuop table of the weighting values

_16_
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Fig. 1. Flow chart of the sky cover algonthm

(@ @ my) 0 the 335 matiix are multplied by the corre-
sponding 23 F(a)s. After determining all required
parameters in Eg. (1), Noand o) can be obtained from
the equaticn. For the particular case when cloud ex-
ists at the zenith only, Necwmd o) 15 equal to Nagal o)
the weight 15 zero at the zenith.

For estimating ¥( ). the cloud sizes in the vertical
and horizontal directions cannot be directly meas-
ured by remote sensing. Here, we have applied two
approaches to obtain its value. First, the cloud sizes
are derived using satellite-retrieved products such as
clond optical depth (), effective particle radius (rg),
and cloud top pressure (CTE). In detail, we calculate
the licpuid water path (LWP) and liguid water content
(LWC), respectively. by using the typical formula
(1.31gg) and the climatological lock-up table in-
troduced by Nakajima and Nalajima (1995). By tak-
ing LWE/LWC, the cloud geometrical thickness is
determined. As an alternative method for calculating
Fi{a), weuse CTP only. It is noted that the clond size
i1 the horizontal direction can be simply estimated

by cloud fraction, regardless of cloud type. Here,
CTP 15 used to resolve cloud type (e.g.. high, middle,
and low cloud) based cn ISCCPE. The climatological
values of eloud height at the top and bottom are well
established for various clouds (Table 1; see Hahn of
al. (2001) for details). The cloud geometrical thiclk-
ness iz obtained by subtracting the cloud bottom
height from the cloud top height

3. Data

Two sets of data are analyzed in the present stdy:
the MODIS clowd product (MOD0S) and the ARM
ground cbservations. MODOS contains te, re, CTE
and cloud fraction (Platnick et al., 2003). In MODOS,
the elond fraction 1s caleulated from 3 km*3 km elond
mask pixel groupings. It is noted that MODIS data
provide bands for clond detection including thin eir-
ms clowd (Chot ef al., 20035, which can fulfill the high
accuracy for cloud fraction required in this study.
While the COMS data iz not available vet, MODO0G

Table 1. Cloud top pressure and cloud bottom height correspondmg to clond type.

Level Genera

Clond top pressure (hPa)  Cloud bottom height (km)

High Cirmus, cirrecumulus, cimostratus
IMiddle Altocumulus, altosmatus, mmbosmatis
Low Cumomlus, smatocumulns, srams cumulonimbus

30-440 8
440-6280 4
620-1000 2

= 7F7178-917d Al H - 17 -
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is used as a surrogate for the COMS data.

We use ground cbzervation data taken from two
ARM program sites in the tropical western pacific
{TWP, 12.42° and 130 89°E) and the southern Great
Plains (SGP. 36 60°N and 97 48"W). The TWP and
SGP may represent a tropical marine and mid-lat-
itude continental region, respectively. The instru-
ment for measuring sky cover is the total shoy imager
(TSI). The TSI provides the time series of hemi-
spheric sky images during the daylight hours and the
retrieval of fractional skoy cover for the periods when
the solar elevation 15 greater than 10 degrees (available
online at hitp:www.arm.gov). The data period at the
TWP site 15 the first fifteen days of each month from
Angust through December 2002, At the SGP site_ the
data for first fifteen days in both March and June are
additionally obtamed. These two ground observations
are used to validate the retrieved sky cover.

4. Results

Eetuming to the issue of estimating (&), we find
which of the metheods, either using reand v or CTP,
is appropriate for the sky cover algorithm. For this
purpose. we have compared the observed and the
retrieved sky covers using both the ro've method and
the CTP method. Table 2 shows the correlation co-
efficient between the two methods and the root-
mean-sguare error (EMSE) at the two sites. The
BMSE is calculated to examine systematic and ran-
dom errors. The correlation coefficients denote sig-
aificantly high values, larger than 0.9, at the two sites
indicating that the present retrieval algerithm is
successful. The EMSE: for the two methods, re-
spectively, have values 10-14 at the TWP site and ap-

Table 2. Comrelztion coefficients and EMSEs between sky
covers from the CTP method and the /v, method at 3GP
and TWE sites.

CTPmethod  1./v method
TWP  Comelation 0.94 0.90
EMSE 10.74 1336
SGP Correlation 098 0o
EMSE 804 211

=7}7)

proximate & at the SGP site.

Based on the above results from the available data
sets, it 13 suggested that the CTP method would be
better than the 1,/v, method. Besides, Platnick arf al.
(2003} documented that two variables of 1 and r con-
tain errors which may be related to thin cirms clouds.
Furthemmore, the 1,1, method takes much time to cal-
culate the geometrical thickness of the clond because
ofits steps being more complicated than those ofthe
CTP method. Because of these reasons, we selected
the CTP method (see Fig. 1).

In the next two sub-sections, we first introduce the
rezult of a sensitivity test examining the size of the
weight matrix in the sky cover algorithm illostrated
mFig 1. In other word, 1t explains why we select 523
pixels for retrieving sky cover. Using the optimal ma-
trix size given by the sensitivify test, the sky cover
is obtained and validated against the ground-ob-
served data from the two sites.

a. Sensifivity test

The sensitivity test for the cloud weight is per-
formed to derive the best agreement with the ground-
cbserved sky cover in the ARM site. In the procedure,
we have assumed that a ground observer can inspect
the cloud base height only. Since the cloud base
height 15 generally 2 km for low-level clonds, the
maximal observable lateral size of the clouds (1.e. the
case of o = amg) 15 about 25 bm_ Considering one
pixel in MODIS cloud fraction corresponds to 3 kon,
the distance 23 km in all directions fits to 3=3 pixels.
For the sensitivity test of pixel numbers, the max-
imum matrix size is chosen to be 1313 pixels due
to the following two reasons. First, a matrix size of
15=15 pixels is adequate when the maximum sight
diztance for which observation can take place is 30
km. Second, longer fime is required to calculate the
skw cover on pixels and in the buffer zone on the edge
as the matrix size increases. Therefore. the sky cover
is refrieved as the matrix size increases with sizes of
x5, T=7,9=0, 11=11, 13=13, and 15=135 pixels.

The comrelation coefficients and RMSEs for var-
ous sizes with the ABRM data are, respectively, calcu-
lated and compared with cne other. The results are

&9173 A
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given in Table 3. As seen in the table, the coefficients
have values between 0.94 and 0.85 mndicating quite
high correspondence. Similarly, BMSEs show a rela-
tively large difference from 18.15 o 11.81 depending
on matrix size. These imply that RMSEs decrease
when the size is reduced. As a summary, a 5+3 matrix

shows the best performance. so it is selected in this

study.

b. Validation

A validation of the sky cover retrieved through the
algorithm is recorded in Figz. 2. In the TWP site, scat-
ter plots of the ARM cbservation data vs. both the

Table 3. Correlation coefficients and BEMSE of sensitivity test to the clond weight part in the skv cover algonthm according

Fs.s Ry Bs.s i Biz.as Ris.as
TWP Correlation 0.94 093 091 .89 0.87 0.85
BMSE 11.81 1278 14.01 15.49 16.82 18.15
SGP Correlation 0.94 0.94 0.93 052 0.90 0.90
EMSE 13.34 1357 4 04 14 28 16.16 1725
(8) TWP (b) TWP
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Fig. 2. Validation results of clond fraction (a and ) and sky cover (b and d) for TWP (upper panel) and SGP sites (lower
panel). B represents the comrelation coefficient. Larger circles both b and d represent mmproved Ny aws valnes compared
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MODIS cloud fraction and the retrieved sky cover
are presented in Figs. 2a and 2b, respectively. The
same scatter plots for the SGP site are shown in Figs.
2c and 2d. In the figures, the sclid lines denote the
one-by-one line, along which the cloud fraction and
sky cover have the same percentages as the ground
observation data. The dazhed lines represent that the
differences between cloud fraction and ground ob-
servation or sky cover and ground cbservation fall
within +20%. Accosding to Berendes eral. (2004),
a disparity of within =20% represents “good agree-
ment” befween the two retrieval methods. The results
clearly indicate that the sky cover algorithm pro-
duces very reliable sky cover retrievals compared to
the ARM data. In particular, in Figs. 2b and 2d, large
open circles show the improved cases when com-
pared with the cloud fraction of MODOG. The percen-
tages of the improved cases for the SGP and TWP
sites are found to be 53% and 46%, respectively.
We regard cases which have a discrepancy of with-

in =20% between cloud fraction and ARM data as
reasonable. Under such considerations we calculate
the comrelation coefficients and EMSEs for the cases
of good agreement between the ARM cbservation
and the MODIS cloud fraction. The results show a
strong agreement as a correlation coefficient of over
0.94 within £20% range in both sites (Fig. 2).
EMSEs are, respectively, 11.35 and 7.66 for skoy cov-
er in opposition to 9.31 and 11.65 for the clond frac-
ticn from the TWP and SGP sites. This means that
the sky cover algoritim may be more suitable for the
SGP zite compared with the TWP site.

Az shown in Figs. 2b and 24, 17 (21) cases are im-
proved through the algorithm while 20 {19) cases are
not improved for the TWP (5GP) site. Therefore,
case studies are performed for which vnimproved
cases are selected in both sites and a scene analysis
is performed in the following.

Figures 3a and 3b (3¢ and 3d) represent images

which are recorded at 0210 UTC 10 November 2002

Y s
fa)
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e e
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i%E s E i "dl“"ﬁﬁ B0EE  BIE 3iEE %
AN e
(c) )
Lot ™-
3858 1 — LR +
- -
38M |
e ]
T T T Y- Y R T X I

I T L 1
= £ ]

T

T B I I E—
an

"

Fig. 3. MODIS clond fraction (a and <) and algorithm-remeved sky cover images (b and d) of a 100 km radins centenng
around geographical position of the TWP and SGP sites. These scenes respectively recorded at 0120 UTC 10 November
2002 (1725UTC { September 2002) at TWP (3GP) sites. The each site 15 outlined as a cross in the figures.
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(1725 UTC 1 September 2002) at the TWF {SGF)
site. Each figure 15 a shaded image i a box which size
13 200 km = 200 km. The locations of TWP and SGP
sites are depicted as a red cross within the figure.
Figures 3a and 3c represent the images of the MODIS
cloud fraction, and Figures 3b and 3d the algonithm-
retrieved skoy cover images in the TWP and SGP sites,
respectively. The results show a distinet feature from
the scene analysis; most of the clond for bad retrieval
cases i3 scattered and located on a boundary between
cloudy and clear regions. Therefore. the reason for
the bad retrieval result is considered to be connected
with the sky cover algorithm. We infer that partic-
ularly the correction by the position of clouds be-
comes maccurate for such scattered clouds becanse
many pixels are not fully overcastted by them.
Figures 4a and 4b show, respectively, the monthly
mean bias for the TWP and SGP sites. In the each fig-
ure, black bars (gray bars) represent bias between
Napry and Nogger (Namirand Negngd). Above all, there
is positive bias in the TWP site, and a negative bias
in the SGP site. In other words, there 15 an under-
estimated MODIS cloud fraction in the TWE site al-
though the SGP site shows the opposite trend. To find
out the reason for the feature, we analyze ARM
ground observation data in detail (figure not shown).
The result shows that opague cloud oceupies a rela-
tively high percentage for the TWP site. By contrast,
there 15 a greater proportion of relatively thin clond

at the SGP site. Also it is found that the menthly mean
bias for the TWP site is larger than for the SGP site.
The larger bias at the TWP site than at the SGP site
may be attributed to the clond aspect ratio of the
alzonithm. The frequent convective clouds at the TWEP
site cause larger mean cloud aspect ratio. This plays
a role in decreasing sensitivity to the position of
clonds (ie.. o/ gme) when the clond fraction 15 fixed
in Eq. (1). That iz, the sensitivity to the position of
clouds for the TWP site where the amount of con-
vective clouds is greater becomes less than that for
the SGP. Therefore, dull comrection of cloud fraction
through the position of clowds for the TWP site results
in the larger monthly mean bias.

5. Summary

The sky cover retrieval algorithm is newly devel-
oped to be emploved in the COMS scheduled to be
launched 1n 2008, Using this alzorithm the amount
of sky cover is retrieved from the MODIS clond
fraction. The algorithm has been developed based on
the position, fraction, and aspect ratic of clonds. Te
form the optimum algorithm, a sensitivity test to the
size of a weighting matrix for the posttion of clounds
is firstly performed. It s found that a 5=35 weighting
matrix 15 optimal. Next, the sky cover retrieved
through the algorithm is compared with ARM ground-
based observation data. The result shows that the

30 ao
(&) TWP (b) SGP
20 20
=
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present algorithm for converting into sky cover is rel-
atively more successful in SGP sites. The reason for
the poor retrieval cases i3 examined through scene
analysis and monthly mean bias. In these cases, most
retrieval positions are located on the edge of the cloud
and are scattered from the scene analysis. In addition,
the monthly mean bias result shows that relatively
large mean clowd aspect ratio at the TWP site causes
retrieval errors due to the algorithm insensitivity to
the position of clouds. There remains further study
to be done on the validation of this method uwsing
MTSAT-1R and visual sky cover of the KMA over
Eorea.
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