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Abstract

In order to clarify the urbanization intensity of Daegu Metropolitan and its characteristics, comparative study on
the variation of the cooling rate of two different sites was carried out using observation data for 40 years by Korea
Meteorological Adminstration. Daegu Metropolitan and Chupungnyung represent well urbanized and rural areas,
respectively.

In comparison with Chupungnyung, yearly mean temperature at Daegu Metropolitan increases rapidly and
especially the differences of minimum temperature increasing rate during 40 years becomes greater. These
differences of regional warming are caused by the different urbanization intensity between two sites. And the
impact of anthropogenic heat due to urbanization should be stronger in nighttime than in daytime.

Sensible heat advection by regional wind during 6 hours from 18 LST contributes to atmospheric cooling. For
this reason wind speed is in proportion to cooling rate of atmosphere. However, wind after 24 LST induces the
warm air advection and makes decrease the cooling rate in urban area. Although the cooling rates between Daegu
Metropolitan and Chupungnyung are some different, the variation tendencies of cooling rate of two site are almost
same. Therefore atmospheric cooling rate in nighttime tends to be associated with the intensity of wind speed.
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Fig. 1. Location of Daegu Metropolitan and Chupungnyung in the Korean Peninsula and topography of Daegu Metro-

politan.
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Fig. 2. Time evolution of yearly mean temperature at
Daegu Metropolitan and Chupungnyung from
1963 to 2000.
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Fig. 3. Time evolution of (a) maximum and (b) minimum

temperature for three months (June, July, and

August) at Daegu Metropolitan and Chupung-
nyung from 1963 to 2000.
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Fig. 4. Diurnal variation of mean air temperature obser-
ved at Daegu Metropolitan and Chupungnyung for
(a) summer season and (b) winter season.

e 2AdE F A9 7l /;L A7} we &
ARSHAl vehde) o §4o] AL 9AIRE] 12474
F A9 7123kt A9 %*Bs}ﬂ 2ot oA
HEEANA A7} Al 2ol e wAIgel 93t
AFE 2ol 250l Hjze] Ariroz A7) Wi
ol F A9 ) eAel7t 24 dvtw fdd 2
2t 7t o o3 =AY dFde] Frlshe
232 A5 ¥ A9 7)2Atelx A ehdeh
“'H?-—"l] 2 325°C7HA] Z7)sled u)sle] 2z
8} 7122 31°CelA A7} det 123 1648 7]
z,g,i T 299 7o) et 7]l
FENNE 202744 FAsA e wbd o)
79 A% 712 A Adg ez v

=ABe] 3 o7k B7) AE Wee] B AT 87

AT 9704 et = BE 3 7 54 &

A% 13ASIA 1SA7AR 718 o) A0
14419) 78] 154)2] 7] 2wt deke A
A 2E0) Ao 9233 317 o
Foll o35 gl 5t F57)e] SRR FFol
Gse] eeFiAeldAe] felo] wau] dhe]

Do) A7) el Azl vk BRAA A
239 Ao Adon FEAl|uine] Jwr}
ZFaE7] Wil AFgeiz|e] F=r} 7} e
Jeh}r) Wl Folch aejue sA3le] wlE ogko)
AL v]& EF o] veh = Aot 181 7%
A ) % Aeje] 712l Bl 124 7
7he] FARIA I A Lol 104] o] FHE] 2po|7t F
A3 AR o] AA mAIF] QlFFe J3Fo] o
Fol| w3l AgAeE o] & A7HEE vehis 7
o]tk

AR zHe A7 WEE 2] el Ot %
] o847 ALY AE PA4EE 3% S
o Yelile o154 WAee) A% 3332 A
Zkel oF 2.7°C (194)), HA e <k 0.07°C (064)), L
A 2°C o) Bivh W9 H 3z oF 1.25°C
(204)), HAZFL F 0.21°C(06ADE I = <F 1°C
2 FEH uje] G JAEE Yy 283 A
A ® T4 A vehdd. o[HFH AAe A
Fglo] FEF YHge] frrde ZA vepd
Edl ol WFA A elgde] AFEAL Y7HE A
83}7) @ Folch

gl AAH e
Fo] 24

2¥%59) A%, o
AL 1A F7e] 7 BopAL
Aol olate] xe X7} 7] Fo] FAHo
G} 250l ol FAT A4 Gl
W Folch, wiel 7o) AS Wage] A
o} AAAQD ;ﬂz—l;ﬂo Y7h-g-2] =)o) Z
Hl3te] FA] obet. o] =AlA #HEF
A A FEA Aol &7t 7)o
Wag Aaazl Aoz B4 ok

ol

2
=

£ o
ERRS

_4_4
o N, ¥ TN

4

rlo >

3l
ol

[}

r[r r‘lr r:i

3
oJF
]

A4

o 12 off

ol

L

J. KOSAE Vol. 24, No. 1(2008)



88 ol w9 - aE

0.0
o'Q
=05 s
B
& —1.09
O
=
£ -1s &
on H :
£ Vg
5 —2.01 P9
& Lo
o Pf
—2.5{ -——#— Daegu
(s
+--0-+-- Chupungnyung
-3.0 ; r -
0 5 10 15 20 25
0.0

Cooling rate (degree)
|
wn

~2.54 —e— Daegu
-«+0-++--Chupungnyung

0 5 10 15 20 25
Time (hour)

Fig. 5. Time variation of cooling rate during every one
hour at Daegu Metropolitan and Chupungnyung.

3.3 712 Wzen uiatniel @

S 7IAAH FRE AT, ol B
T A1 Eg e ozke] 7)-eg WA 1
Yz oR} 7]ee) WAEe wiste] 7 %
BAE S Y 6 88 AT BFel
IBAI%E] 244714 9) BAE F4& Fepd ol
o IYe E AT BEAE AAE o] 43
o 2R Aoleh w1 % YA FAAAE ephAl e
ot} Prhew F49) AAH AP 2
e, A wF Wrkew T4 YulddA S
b} 2 F4o] 27180l whe} WAgo) Zvket
* A%E Uehieh oo g B drude 2
o] 7P Vel ek A Bee n
F¥edo] =A vehinl, ez E49) A 9)7R
ool =A vpeht Agke] Sl TEmE Fo)

Lo

i+

T

5 4

FEA7HGA A 24A A1z

5

Chupungnyung

(18 LST~24LST)
4 4
3 ® . ¢

Wind speed (m/s)

.
:' o, ¢ .. Daegu
4l o et % (18LST~24LST)
_ : . | ".. . . . o
2 ®es o 03..
£ 3 . e e0g®egee .
'5'3 hd . [ b
2 s ee . 3 .
2 2 e o 080 000,
=1 [ ]
B e, ®e o . o
e * o *
1 . . $ oo
se® .
L ]
0 . . \
0.0 0.5 1.0 1.5 2.0 2.5 3.0

Cooling rate (K)

Fig. 6. Scatter plots of wind speed versus cooling rate
from 18 LST to 24 LST in summer season.
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