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A study on the air temperature decreasing effects resulting from restoring streams

in urban area

Woo-Gon Dot, Jeong-Gu Cho and Pyung-Jong Yoo

Air Preservation Division

Abstract

This study is implemented to determine the air temperature decreasing effects of restored urban streams by simulation of the
meteorological data using MM5/CALMET coupled system. The land use types of before and after restoring 7 streams in urban
area is constructed with land cover map from Korea Ministry of Environment. Restoring urban streams causes temperature to be
decreased by 27T as the maximum and the region where temperature is reduced is widely distributed over restored area.
Reduction of temperature is increased rapidly from a height of 500 m to a height of 750 m and it reaches approximately 4.
Natural streams restoration will reduce the built-up area within urban. With this, temperature reductions which are the cause to
weaken the urban heat island appear. Relief of urban heat island will help to improve the air quality such as accumulation of

air pollutants in within urban area.
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Table 1, Current states of covered streams which are investigated in this study

Name Length (km) Covering length (km) Land use
Bosu stream 3.8 3.8 Road
Choryang stream 2.3 2.3 Road, Parking place
Busan stream 1.8 1.3 Road, Parking place
Bujeon stream 4.2 4.2 Road, Parking place
Jeonpo stream 2.6 2.3 Road
Hakjang stream 5.4 1.0 Road, Parking place
Sajik stream 4.5 4.5 Road
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Fig. 1. Investigation area and locations of covered streams,
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Fig. 2. The flow

chart of MM5/CALMET modeling system,

Fig. 8. MM5 domain4(left) and CALMET domain with land use(right). The colors show
built—up area(m), agricultural area( ), forested area(m) and water area(m),

2 AqtollA= e 2
7] §1sto] MM5 REE ARESEo] 1 km ZAKE4 X510
A 7VEE AT de) dElEe 27 71
NCEP (National Centers for Environmental Prediction)
olAl AFdh= 1%, 64 7HA 9] FNL 417485 ARESH3lL,
FAkA AollA A4S 713 AWSS] 7|2, ¥, SEARE
£ AR 1AL Hdof QYR Sto] BAANE B
shele), =do] AREE AFAEs USGS9| 7| ARE
Iz ARSSHT

5P Eo] wE EX| 9E9| wistaves ti7|gal 2d
ol CALPUFF Wglo] 7|4 Ak% & 1219 CALMET AR
lo] A4t CALPUFF: Lagrangian Gaussian Puff
RelzA FHA dLHor wiEEE 715 A Lol
7 A71g o (puff) = BiEH L 7HgskaL, o] uisE ¢17]
Folg7t 3] =S A= vEES OehA ols ¢
4to] o|Rojd wfo] FI=S FTEHem BTt FE=E

o=2=

ez L

Ol
2L

o

]_

rlo

AAreH= Zdlolty CALPUFF Rdlox| 112fdl= puffE ©]
M k= TR 71 AtE ZE O CALMETS
ARg-Ste] g0 Xty CALMET+= CALPUFF HYlQ| 7])/4
AEE Sfak vk ZAEERA 339 v W Lwat 2%
SHAIEAS Bl e ARAZES.

olth, 2 ApolAt =X o] W] uE
Lrzpol WslE AAlsle 9 CALMET T3-S A3
R 7R MM A 71 AR TS
CALMET®|| ISA=E st S35 SEA| 2 E o]
EoA AlFthe EXTE EREE ol8st] AFYRE
23ttt CALMET Rl Fig, 19] Bishd ¢]x]of tist
o |4 A9 EX] mExA(=R, A4 5, base case)
T s Belo] wE 4o Aee] Ex

i)
X4

ZZ(water

case)®] F 7HA| yle® HAHS 3 sF¢lon 250 m
AZH68 x48)0l digte] 7)4PdS AMESIGIL). Fig. 32 247t

TR A Al 71 Atk MMS KIS 1 ki



4 3P Helel w7l A7 m A 171

ARPH(54 x51) 7 CALMET 2220] 950 m 22168 X 48)
o] & vebdit, E7f sl oigt & 7k EX] 984
Hl, base, water caseZ 7} & CALMET Rdl& =35}
o] 7} AR 22t S-S 3ot

ARl M

AFR Aol o3t R WekE Abwn] SjsiAl
FE1gel g3l Hzoln Aol gt FA s AN
ST UE FolH et BE g AR A
ek, 201098 TPFOR BT F47k s B A
osta wE, ARs} gt 9E FolA 94y 2E
PMIOS] 57} 0 FHe] 9ol oFf Y=, 20104 3
U 289 A

1QA=TE A Al ot S ZH4 ol

ol FA7} ofat dolch, Eak Fax|ole] o
%7} 85 p g/mo R HWH =A Uehd 2 uiE
gk Wsl7h qlvkar 7HE A diz1ed el gl
A201UEE A = Qi

gz A= 20109 39 2899 AT Aol et
Al 71878E ArESE] skl WA MM SR 7R
He Agaolct. MM5 R 48417 A=9] spin up 7]
7Fe mEjste] 2010 3Y 26 9A1RE 3Y 28 21474
FRstgon, MMs BHE At ALbE AR H] A 7]
At 4] w8 Mgl EvE CALMET Z2Iwof g
skar 20109 39 27 3AFE 349 28 21A4] 74| Altst
ik,

<

=
(e}

rJ
i

U]

M1

o

e g
o 1o
1E o

E
bl
sk 7

ikud

00UTC 28 MAR 2010 ( 09KST 28 MAR 2010 )

*./ 42800UTC MAR 2010
s{SIURFACE PRESSUREINP]

KUl

)
W e
..r‘:‘}}?\;s (

13E HOE - I1SE
00UTC 28 MAR 2010 ( 09KST 28 MAR 2010 )

Fig. 4, Surface weather map at 09KST 28 March 2010,
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Fig. 5. Land use distribution in CALMET modeling domain. Left is current states(base case) and right
is result of restoring the streams(water case),

Table 2. Number(%) of grid at each case

Built—up Agricultural Forested Water Barren Total
Base case 1426(43.7) 261(8.0) 1003(30.7) 568(17.4) 6(0.2) 3264
Water case 1274(39.0) 256(7.8) 987(30.2) 741(22.7) 6(0.2) 3264
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Fig. 6., Comparison of the modeling result with observations at Busan AWS stations, 'OBS' and 'MODEL' denote

observations and calculation respectively,
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Fig, 7. Horizontal distributions of wind and temperature from MM5 modeling result at 1200 and 1500

KST on 28 March,
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Table 8, Maximum(Max,), minmum(Min,) and domain averaged(Avg.) temperature variation according to the

hour(unit C).

0800 0900 1000 1100 1200 1300 1400 | 1500 1600 1700 1800 1900

Max. 7.92 8.59 9.31 9.88 9.87 10.27 11.16 = 11.19 109 10.3 9.79 6.4
Min. 4.98 5.58 6.31 6.77 6.31 7.32 7.87 7.81 7.37 6.08 3.7 2.18
Avg. 7.11 7.73 8.41 8.91 8.81 9.36 10.23 = 10.26 10.02  9.12 6.2 4.31
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