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Estimation of Cloud Liquid Water used by GMS-5 Observations

Joo-Wan Cha and Hong-~Joo Yoon

Remote Sensing Research Laboratory, Meteorological Research Institute

Abstract : The CLW (Cloud Liquid Water) is a parameter of vital interest in both modeling and
forecasting weather. In mesoscale models, the magnitude of latent heat effects corresponds to the
amount of CLW, which is important in the development of a certain weather system. The goal of this
study is the estimation of CLW by GMS-5 data which is compared with that of SSM/1 data and GMR
(Grounded Microwave Radiometer) data. First of all, we found out the relationship of cloud albedo to
cloud thickness, and calculated the CLW using the result of the relationship. The CLW amount of SSM/1
or GMR and that of GMS-5 were compared, respectively. The correlation coefficient was about 0.86 and
RMSE was 9.23 mg/cm? between GMS-5 data and GMR data. And also the correlation coefficient was
0.84 and RMSE was 14.02 mg/cm?2 between GMS-5 data and SSM/] data.

Key Words : CLW (Cloud liquid Water), SSM/1 (Special Sensor Microwave/Imager), GMS-5
(Geostational Meteorology Satellite -5), GMR (Grounded Microwave Radiometer)
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Table 1. Date and location of satellite images used in the
comparsion

VVVV Date Latitude range L()ngnude rangcr
3. June, 1997 415N - 495N 139.5E - 145.0E
4, June, 1997 415N - 495N 141.0E - 145.0E

5, June, 1997 47.0N - 49.0N 144 0E - 145.0E
11, June. 1997 35.5N - 50.0N 141.0E - 145.0E
19, Junc. 1997 37.0N - 39.5N 143.0E - 145.0F
20, June, 1997 375N -475N 144.5E - 145.0E
28, June, 1997 375N -47.5N 140.5E - 145.0E
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Fig. 3.

(a) GMS visual image and(b) GMS InfraRed Image at 0300UTC 11 June, 1997 in the East Asia.
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Fig. 5. Estimated amount of cloud Liquid Water at 0300UTC 11 June, 1997 in the South Korea.

26—



100
- [ o r=036 ‘
5 SE =9.23mglem? |
£ ol RMSE =9.23mg/em 1
= = 5 |
Z T y= LIS+
A
=
O 60
z
E
= 404
hel
g
2 20
=

0

0 20 +) 60 &) 100

Cloud Liguid Water trom Grounded microwave sadiometer(mg/cm?)

Fig.6. Comparison of GMS-5 and Grounded Microwave
Radiometer for estimated CLW.

wol] GMS-5ell o8] A&yl p=elakzl z)Ab up
o) AR A Ao old FFHF FEpelak 7k
HZE e 100 mg/em? o] &t A 8] At
= 086 02T RMSEX: 923 mg/em?%t}, “Le] 7

Estimation of Cloud Liquid Water used by GM3-5 Observations

B A& y=1126x+2141 2 VERTY

2. SSM/I Xl2ete| Hjm 9 HE

[o

SSM/1 #FEyE Fke] Selve 4E
AR gk A AARE 1997d 6
0oUTCel Zh57F §L%i7) wWol 71
7kl 0600UTCE] ol tialxl GMS-50 2laf 4]
a7kt v wakeleh Fig 72 Wentz(1983) 4
of o9& AlakEl SSM/1 #Ee xtge] B 4y
22 vbebdl Zolth o)uf 19979 6¥ 119
0GUOUTCo] EolAlol 949g Avh= HEZE Fig
7o) w9 Rt oy AR FiF
of A& ol GMS-5 G F7hol
SSM/L 91459 JI AR AR HES FE 9
=40 A 497 o)8l oF AL 140° Al 145° o] 3+
Hapg ok aepA AHgkE Aodvte] 28 &
A& 4 Q7] wiEel GMS-He] HEAR (7MY
ol)e} ssM/I AR E Hlashs lolle B ol

7 ¢}
11
A

wio

1
T

2

»
rt

0 125 250)

375 500 625

0 100

) 400 500

(mg/cm?)

Fig. 7. Estimated CLW using SSM/I data at 0600 UTC 11, June 1997.

27—



Joumnal of the Korean Society of Remote Sensing. Vol.15, No.1, 1999

HOO

Latitude(degree)
(@)

l

50.00
48.00 -
46.00 -
4400
42.00
40.00
38.00

36.00

142.00 144.00
— Longitude(degree) mg/cm?

50.00

46.00

4200

38.00

48.00

44.00 -

40.00 -

142,

100.00
95.00
90.00
85.00
80.00
75.00
70.00
65.00
60.00
55.00
50.00
45.00
40.00
35.00
30.00
25.00
20.00
15.00
10.00

500
0.00

00

144.00

mg/cm?

Fig. 8. Comparison of(a) CLW using GMS-5 and(b) CLW using SSM/1 at 0600 UTC 11 June, 1997.

)

80

6) 4

40

20

Cloud Liguid Water from GMS-5(mg/em

o =084
RNSE=14.02mg/cem?
y=(L794x+1.825

20 H0 o)

80

Cloud Liguid Water from SSM/Iimg/cm?)

Fig. 9. Comparison of GMS-5 and SSM/I for estimated CLW.

0]

7} GMS-5H G

lgith H Ao M= YoM SSM/T A}
|

0B00UTCOl AL}

]
He

]

2

3
SSM/Iel oJai A AlLkE
o7 X FRel o7ke ol UAH AA
2 & wekty 18 TFig 95 A He
& GMS-59F SSM/I #&.ol

Frolgke vty olw A

st

0794x+ 18255 717 vhebteh, Zreivk ssM/T &
o] olalA A 7te ulo]ABHAAS] 23

vl & b giglch shvskd
&l

= T
=5 e

3 Aol 18 e 78 AT FAIAE
T 98 5 sl MEeln



7.3 8

B AZgME GMS5 ARE o)L3le 72
FA S FAs T, SSM/1 A8} A wlolAZ
BEAAS &% 5 FAFH v wEe} by
oE2E FF RS 7E FAY BAE Foh
2 o] BAE o]gdd TE FAFS A
o 23 94714 F7 A5E SSM/ R E Y
2% vlo]A 29 BAAlol o3 & Sl gkto)
v 2 4SS &3

GMS-5 259} A/} vle|AZ ot EAA o] 23
TE FAFRY FIEE 0860193, RMSEE
923 mg/cm2, ©]911, SSM/I REE o]&sly
g gate) AALEE 084, RMSE=1402 mg/cm?
ojth wEtx A FAEUA GMS-HARE o0&
ato] 3k ghol AEEU 08622 B2 AREE
A Qe BR 37y Aga e g Y
Fe FoEste A7 8o sisEith =§
RMSE7}F 923 mg/em27t 9juldle A A4 n}
Ol AR UEAMA o #E3H GMSHAEE 0] 43
of 73 gho] WFHoZ I v o7t 47
o oot} upR AR SSM/I AR E o] &3}
o 33 FIAE 1402 mg/em2 ALK Zo|E B
ol Utk & Aol A wd PE Folgro] 7z}
o] ¥ AHE9} FIdE A9 RMSE7} tiA 3 o
E o AAVLY Stk o) o}F FE o
< Axtete 2l Allte] ekl WA kg
o ol o},

2 AFoA o] &3 o] SIS TG0l
A FE FAFE et 718E AEE dFEt
Rom o] Yy Fo] g3t A7t HEH o] Fo
Aok o AFdAe 9 Y2 458 3 & 9
< Aotk

-

A} A}

B a7s HeRAA AYare FH27

Estimation of Cloud Liquid Water used by GMS-5 Observations

QATALAR shitel A A 7))L
QOB S48 A

FATL 190, AYAEE o184 FEZY ¥
58

A, 1998. Microwave
radiometerg ©] &3 QHEA o] ol g
T 7FsE 4, dgdAdgAle s, 14, 2,
116 - 174,

Halle, J., 1988, Moistureprofie estimates in cloudy
layers utilizing Geostationary Satellite data,
Third Conference on Satellite Meteorology
and Oceanograph, 76- 78,

Coakley, J. A. Jr, and P. Chylek, 1975, The two-
stream approximation in radiative transfer
including the angle of the incident radiation,
J. Atmos. Sci. 32, 409-418.

Jone, A. S, and T. H. Vonder Haar, 1990, Passive
microwave remote sensing of cloud liquid
water over land regions. J. Geophys, Res.,
95, 16673-16683,

Green, T. J, S. A. Christopher, and J, Chou, 1997
Cloud liquid water path comparison from
passive microwave and solar reflectance
satellite measuments: Assessment of sub-
field-of-view cloud effect in microwave
retrievals, J. Geophy, Res, 102, 19, 585-19,
59%.

Lojou, J.Y., Frouin, R, and Bernard, 1991,
Comparison of Nimbus-7 SMMR and
GOES-1 VISSR Atmospheric Liquid Water
Content, J. of Appl. Meto,, 30, 187-198,

Stephens, G, L., 1978a. Radition profiles inextended
water clouds: Part 1. Theory, J. Ams, Sci,
35, 2111 -2122,

Stephens, G, L. 1978b. Radition profiles inextended



Journal of the Korean Society of Remore Sensing, Vol.15, No.1, 1999

water clouds: Part II: Parameterization
schemes, J. Ams, Sci, 35, 2123-2132,
Stephens, G, L., G. W. Paltridge and C. M. R,
Platt, 1978. Radition profiles inextended
water clouds: Part II: Obsevation, J. Ams.
Sai, 35, 2133 - 3141,
Stephens, G, L., S. Ackerman and E, A. Smith,

1984, A shortwave parameterization revised
to improve cloud absorption. J. Atmos, Sci
41, 687-690.

Wentz, F. J,. 1983, A model function for ocean

_30-

microwave brightness temperature. J.
Geophys. Res, 88, 1892-1908



