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20) Price, J. C., 1984, “Land surface temperature measurement from the split window channels of the NOAA 7
Advanced Very High Resolution Radiometer,” J. Geophysical Res., Vol. 89, No. D5, pp.7231 — 7237.
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Tech. Memo. pp. 55, NESS 94 NITIS No. Pb — 277 — 102.

23) Matson, M., E. P. MacClain, D. F. McGinnis, Jr. and J. A. Pritchard, 1978, “Satellite detection of urban heat

island,” Mon. Wea. Rev., Vol. 106, pp. 1725 — 1737.

24) Vukovich, F. M., 1983, “An analysis of the ground temperature and reflectivity pattern about St. Louis, Missouri,
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B 1. AVHHRe| IEH &2 (spectral channel)

channel | spectral limit( gm) region
1 0.58~0. 68 7A1 24
2 0.73~1.10 7EA A 2 239
3 3.55~3.92 3
4 10.5~11.3 79
5 11.5~12.5 R
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10bit ] HgHez 7I&5 Aded oL
E @R e MU MSS ( Multispectral
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t ¥g AYg LxAE FAAMCA vdegude Q9
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g7 Z3E RAEv Aol gty e A8
A Z3FE Algiy it ¥ 5+ A

2) MEAE

ddo ¥ xoaEs 2xe E4L Wi £4
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Aee ¥4 Sdode 3He #=, 34 H
HE, 4, A5 2 AL 38 AR
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#EOZRESY J4e A4 WALTH o
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zgayde sty o agste 27N
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o) st N EARS] AN AHNHES (B
Fe 3932, Kidwell (1981)29] o] o] 3to
raw count data & XEEEE B A H = radiance
2 AfAAc 21 2AYe mAxe
99l —5~+10C el &5 & FHatd 2L
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AR 7L RN AE Ao ZHE FED &
B olad UL E d87tA] o/ =
Adel 7123 1 gtel #A ¥ 1 AHE K
R (ER, KER, dojzz 2 712 ﬂi"ﬂ
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25) Kidwell. K. B.. 1981. "NOAA Polar Orbiter Data User Guide. National Oceanic and Atmospheric Admimstration.

Satellite Data Service Division. Washington. D.C. ~



g ®Arh o] g9 Ml EREEA(E 2)S
ity gFoz ArY ANYA F A=
A RG] M WNW, 9.7m/sec), X
(WNW, 6.3m/sec), &¢=(NNW, 7.0m/
sec ) TAANAE thd 7 upgo] Bk ¥
JAdHd FEH5EL7.3m/sec i BEXE A Y3}
A PREEY SAAYAA 5m/sec o324 4
ol wedlrlo] A JAZEE BEAY.
EAIS F&e 712A UdElde RAE U4
2 U8 X =AY FEAGY HEHI TEA
vebtz] diolc. wEty E49 HuAx=
4dE F 3~5A7% Jelvds F$ g
1500 LST & @4o] B4 FH oz wass Al7to
ofEnR FE 52 E4E 71Uy o8 AT
ojct. z2j} 19863 29 24¥ 9] NOAA AVHRR
A9 AH(10.30~11.30 gm ) AEE A 3lo

T @A AFEY exof FIAME E 2
A FEd #E4 odox Fd, N, A T
204709} B S A% & AUtk

2) EHEmEMIRe| #Ao MK

39 32 1986 29 249 2% 3419 NOAA
—9 AVHRR channel 48] A58 B3l g2
FEAANGY AEF 2% JGAL Rz
&3 WA He Aol Zi7te MBS wES 2
ol ¥rg e Nz XYL Julgd. 29
3& #ustd BA tho AN EAIAE
o] #¥e F&AguRT wEItes AL ¢ 5
At o] 43E =3 1:200,000 AT R}
o Yy SLAET) I 42 ol ALE 234
Uetue g4 54§ Bod3n v

H 2. 198641 28 24812 7| &N E

N 71&(T) F&(m/sec) & 3 AANEE(%) + #
o 4y 15 1 00 a3y F 15100 (15 2 00) (15 2 00) (1/10)
% A ~3.7 3.0 1.9 1.0 S 29 0.0
2 3 -3.1 0.6 2.3 3.5 NW 42 0.0
Mg —3.2 0.3 2.6 3.7 NW 42 0.0
A —3.4 0.2 3.9 5.3 WNW 43 0.0
3 ¥ ~3.6 2.6 1.6 6.0 NW — -
F 9 —3.6 0.4 1.8 4.3 w 40 0.0
2 3 —0.3 4.8 2.0 3.3 ESE 33 0.0
o A —1.7 0.4 4.9 9.7 WNW 51 0.0
= —0.1 4.3 3.2 5.3 w 39 0.0
A F —2.2 2.3 1.5 2.7 WSW 38 0.0
& A 0.6 5.9 2.5 2.7 NNW 22 0.0
ul A 0.8 3.4 3.9 3.8 N 32 0.0
3+ 3 —0.8 3.6 3.6 5.3 NW 37 0.0
Boak 1.2 5.8 2.6 3.7 WSW 35 0.0
S| 1.5 7.0 2.5 2.0 SW 37 0.0
2 oy 0.2 4.3 7.3 6.3 WNW 42 0.0
o 0.7 5.6 5.7 4.0 NNW 28 0.0
LI 0.7 3.4 7.7 7.0 NNW 45 0.0
g 0.7 5.8 2.3 4.3 NNE 41 0.0

(F4714d, 1986)
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o gilv Hxy FHL2xE Hr9 2sAY, A
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Hgo B4 F9 i FFel BIoM v
. 37 9 AddMe JEATY 213 ol
E71 9450 Sle d95, 4y 2 FAAG
P 95EAY, FHATY st EE, 19
o a&u 2 gugo] § )& 4rie 113 ofn
E7L 293 ¢2Ho U FYE $AE A2
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BEE A& ol9d QA F9& BE Mg
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¥ agla NEd FTHAYez 2ysd Y B
Ao ME 2FEE Yebdd. 53] AXFINA
He AQu4&E2E webd A, ¥HE AR
dA ol2e AY &, AYFAAdAE v
o wofel Aol ddso] AUk dH B
ol A 2E A& T4l 7trtol X3
o] olz Xdu FHIL ¥2& FHol vy
ER2xrl U, 53] Fride AL A% ME
o Y& EF AR (2000n’) S} FH FEEH
o] #HAFA(8000m" )9} #o] L7529 KK
<9 BALEr 9A dedte Aelg. 13
2 o} 94¢ o s va LT Tl A
ol 8] A Fg uel G viged A3 ARFE0
Z4le] AP APl Bren e Ay
o2 Jehdu.

3) A3 AVHRR MFSHE =30l 23t &
[isip ;4

395 A% BELe exETS BELe

26) FWAE, 1985, WM, pp. 18—33.
27) 347140, 1986, 713 W= QR (0)y).
28) Vukovich, 1983, op.-.cit, pp. 565—567.
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EeRE(T)
28 5. WA EEAES B

Ao HFste ANH) BHLEE 2F 304
Tt vim g Aol HEL F3d 2JE ¥
A e Xge] dqgidels 249 7123 g3
2t} Vuchovich (1983)®7} St Louis X9 &
ddeoz HCMM A8 EME Fald 233 1
HEALEE Y A 7lend o Utk oRL
ZAl) Y5 e HBHE( Nunez, Oak, 1979)*
of iR 7} 287 g Eojt, ARG M9
A Z4E FZEL BANUAE $£831= 2A4Y
o] 21, ¥& WUHEL F7)9 ¢8& A=
2 EFFE HY BANYRA LM E2EE AL A
371 g Fel, TAIAYLE YMHez wgy
g FE U 52 BALE e JEE Hoelg
252 5 Aok 281 GG 7|0l 23y
T Z2ut g9 & 389 A8y ¥ug 7}
a3in], ol WYL AR AW P29 & F
FHez A # o

FH 29 49 AHANA F HEe ABAS
€ BY 0.7322 dE zEd U 499
o] &7 53%°l Az gt ol nlFo] B
W EAY FRE ol x FFo|} WAL T
2 AIH HithiFo|l BAIREE Fole | 2
A8-& st gl-gol ¥,

29) Nunez, M., and T. R. Oke, 1977, “The energy balance of an urban canyon,” J. Appl. Meteor., Vol. 16, pp.11 — 18.
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7t depz HwErizr ZdskAur Az g9
2xo o3 Ao At vjedd o AR
Ak, New England A%e] d49 fze gt
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A Study on Urban Heat Islands over the Metropolitan
Seoul Area, Using Satellite Images

Summary

The brightness temperature from NOAA
AVHRR CH 4 images was examined for the
metropolitan Seoul area, the capital city of
Korea, to detect the characteristics of the urban
heat island for this study. Surface data from 21
meteorological stations were compared with the
brightness temperatures. = Through computer
enhancement techniques, more than 20 heat
islands could be recognized in South Korea,
with 1 km spatial resolution at a scale of 1:
2090,000(Fig. 3, 4 and 6). The result of the
analysis of AVHRR CH 4 images over the met-
ropolitan Seoul area can be summerized as
follows.

(1) The pattern of brightness temperature
distribution in the metropolitan Seoul area
shows a relatively strong temperature contrast
between urban and rural areas. There is some
indication of the warm brightness temperature
zone characterrizing built-up area including
CBD, densely populated residential district and
industrial zone. The cool brightness tempera-
ture is associated with the major hills such as
Bukhan-san, Nam-san and Kwanak-san or with
the major water bodies such as Han-gang, and
reservoirs. Although the influence of the river
and reservoirs is obvious in the brightness tem-
perature, that of small-scaled land use features
such as parks in the cities is not apprerent.

(2) One can find a linear relationship be-
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tween the brightness temperature and air tem-
perature for 10 major cities, where the differ-
ence between two variables is larger in big cities.
Though the coefficient value is 0.82, one can
estimate that factors of the heat islands can not
be explained only by the size of the cities.

The magnitude of the horizontal brightness
temperature differences between urban and rural
area is found to be greater than that of hori-
zontal air temperature difference in Korea.

(3) Also one can find the high heat island
intensity in some smaller cities such as Chang-
won(Tu-r~9.0°C)and Po-hang(Tu-r=7.1°C). The
industrial location quotient of Chang-won is
the second in the country and Po-hang the
third.

(4) A comparision of the enhanced thermal
infrared imageries in 1986 and 1989, with the
map at a scale of 1:200,000 for the meotropoli-
tan Seoul area showes the extent of possible
In the last three years,
the heat islands have been extended in area.

urbanization changes.

(5) Although the overall data base is small,
the data in Fig. 3 suggest that brightness temper-
ature could be utilized for the study on the
heat island characteristics.  Satellite observa-
tions are required to study and monitor the
impact of urban heat island on the climate and
environment on global scale. This type of
remote sensing provides a means of monitoring
the growth of urban and suburban areas and its
impact on the environment.



