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An Analysis of Environmental and Economic Benefits of
Green Roof in Jung-Gu, Daegu
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(Manuscript received 12 June, 2006: accepted 12 March, 2007)

Recent urban sprawl has destroyed various kinds of green space in the city. It has affected quality of peo-
ple’s life in the city, as well as urban ecosystem. Recent study shows the possibilities of roofs as green spaces
in urban central site where the land costs are generally high. This research focuses on Jung-Gu district in Daegu
Metropolitan city as a study area and calculates possible area of green roof using 2002 Autocad program based
on aerial photographs and land registration maps. And the purpose of this research is to analyze environmental
and economic effects of green roof. The environmental effects are as follows. It is expected that 91,106 m'
green spaces, 12.13 % of study site, will be added if green roof is performed in the study site. It is assumed
that the expanded areas could reduce the highest temperature to 0.5-1.0 C during the summer in terms of envi-
ronmental effect. And the following shows the economic effects. If green roof and greening urban central site
are created as a same size of 91,106 nr, it will be expected that the costs of green roof will be much more in-
expensive than about 98 billions won. It will be also found that the expense of cooling energy can be saved out
about 8 millions won per day in summer, if grass planting is accomplished on the possible areas of green roof
in the study site. Therefore, it is desirable to take legal supports such as enacting regulations to activate green
roof for more environmental and economic effects. For instance, green roof for public institutions, school and
model area selection are desirable method to publicize the effect of greening program for citizen's participation.

Key Words : Green roof, Environmental effect, Economic effect
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Administrative district Total area (') Megastore area (') Total area/l?/[o/ejastore area
Jung-Gu 7,080,000 147588 2.08457
Dong-Gu 182,360,000 53,565 0.00029
Seo-Gu 17,510,000 81,163 0.46352
Nam-Gu 17,450,000 55,424 0.31761
Buk-Gu 95,530,000 37,097 0.03383

Suseong~Gu 76,470,000 113,283 0.14814
Daiseo-Gu 62,260,000 323,183 0.51908
Dalseong ~Gun 427,050,000 36,482 0.00854
Total 885,710,000 488,125 0.09571

Data : Daegu statistical yearbook, Daegu, 2003.
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Table 2. Green-space area and Green-space area per head by district(Gu)
Jung- Dong- N Nam-— B Suseong- | Dalseo- | Dalseong
Gu Gu Seo-Gu Gu Buk-Gu Gu Gu ~Gun
Total area (m) | 7,080,000 182,360,000 | 17,510,000 | 17,450,000 | 95,530,000 | 76,470,000 | 62,260,000 | 427,050,000
Gree‘*fﬁf‘fe AR 954607| 34550532 429,200| 16902.415| 1,399,102 | 21,729,575 3844322 46954411
Population 90,097 |  336999| 282847| 193064| 416227| 457,704| 604,371 158,278
(persons)
Gireen-space area 2.82 10252 151 87,54 3.36 4747 6.36 296.65
per head (m")

Data :
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Fig. 2. Sample site for survey.

Table 3. Survey schedule for the grasp of possible area to green roof

On-the-spot survey
schedule

Location

Purpose

11th/17th/25th, April

A whole area of study site

Grasp of possible zone for green
roof

9th/20th, May

Daegu station, Lotte department store, Donga
shopping and their outskirts

Real measurement of road and
parking place

6th/25th, June

Korea police academy and its outskirts

Real measurement of general
housing

5th/12th/24th, August

Milliore and its outskirts

Real measurement of Milliore and
its outskirts
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Table 4. Possible area of green roof of the business 32. &A=t A4 axn BA
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Table 5. Possible area of green roof of the residential B 2R 2AEE AP A= o
U, gl = = = =

L. |
area 858804 m (7,080,000 m(ZFTFAAAA) x 01213(&
Location Measurement area by | Real measurement A= JlsAe HE)e HR o] FrHE ZAow
¢ aerial photography (m’) area () A 4 9o ol 22871dF U oF 6079
83.99 86.24 H] 523k WA ot}
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60.06 64.45 FHAR/LL 09 T #23t¥an 29,
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Total 876.51 87165 Table 7. Comparison between possible area of green
ProEJé)/or)tion 10055 100 roof and main parks
Division /(*;ef Pro?;r)t‘o“
Table 6. Possible area of green roof in sample site 2
Sample site (C district) 751,206 100
Division Area (m) Gukchaebosang Memorial Park | 42,509 5.66
Sample site (C district) 751,206 2.28 Memorial Park 14,353 191
Possible area of green roof (635 91,106 Possible area of rooftop greeriing 91106 1213
buildings) (12.13 %) (635 buildings) ’ ’

607



N
AR W 2 d ATLES Ak 051 CHE AY o =X Sy dNE $HHo2 gAE
g 4 98 Ao 2T & Uk guslelol sinl, oleid 84 o F FHA, A
WAt 57 fFAs GEA ARRACld dig BAHIE 1007
Zzgséqgeligoi}% ARgAES 5o 4 Y/mes BkE @ A o109 2 24‘:4_ #7
Aol F4E P2 FUAUT Robinetreo] o BIUF BEHE TR, SARIE J)E A58
W oAEe Eudd Ane fisy Bude x  SYE eI A SAmgue A glo
o Go% FEE TWAIT g AAs ot et 288 SN AR, dhdxe S5
2400 A% (gallon=2} 3785195 £)0.2 o} 9084 ¢ 3 /FeUAHT BAY SAEIALEG ojgsiy
ghe 94d 49 Eo] 1 °ﬂ°]71(acre oF 4,046 m' g Ay Al 239 4 A Qe
o Ao N Z228n 7|5 es Es}] zuap  GWHA *17}2114% =ATHE 24T e 019
= Aolgm AT, £ Federers Ry} zte  © &S IAWYE &89 Zog ddd
ol FHNLAHAE oﬂoi?ur vl at g, & metd V1€ ASEY $4S B85 =38

o] 3Fo) 100 AAY BS FHAIE AL 7]741
ARl oz gkt 247k 2500 ka/hel AUAE
AMEy 8% 19 A1 AFste 5 Uy oo
Y3} e B34S 7HH edu sk’

9 Qo] 2w £2 1 3%} 3T 100
Aol FHAES Sv, 1 oJolAY Arjwe a5
2,400 AYolug 1 o o]A(acre)e] AL FE
24 2% e AHE YBhlt joz Bug
e,

EE FYC 99 =
o g2 =gty A
me ¢ 225 dlojA(acre), F FE 540 1F AE
FAE-S ste 27 2o %’r T 3
2500 kd/he] AR E ABlEhY |
2,700 W& odolAT} e EJM
oj2 3 A SAHIE AlYsRE AS
WUz ALS3E 29 4 on, Wy AMge
E % JAFEY Aol Folg ALE JAHL.

33 &4=3lo AAH a3 BA

331 Sd=stet AZtstTdy =38iote] AAA

v
Table 8o wWa2d T A xj=zo] 91,106 mE

+

A= [e]

™

e

43 Aleune 2
A%, =8z 91,106

8T,
2 AT

of
|

e e X

Table 8 Comparison of economical efficiency

A 28 HT FAMHI o g Algdte
A ZAESRAGHE vlas)Rd, g 9309
e AAZQ ¥E-T g9E JM4 2dxn
& 4= it}

332 AR AEYL ax

o] oA FE FI(C 799 S4=38 7
M2 91,106 m(F 27560 H)o) AYwor =33
He A 2500 kd/h(2wAE 06 k2 A E
A8 2,700 W) dloj#o] 19 AT ZHEsteE A
I 2 ZHE el AoE BAHY ojn) &
HE e AEFS dd9 dArjadAdyos a4
FRA, o 8064380 /Ao z Jehdth uleby
i?‘”‘C?“Oﬂ *J%% =l ]

A7}
ol

37

3k
o

o‘l“ 'E‘Zr—'i

Green roof Greening urban central site Note
Greening area (m") 91,106 91,106
Land acquisition cost . 1,000,000 won/m:"”
(million won) nothing 91,106 (Greening inside city)
ConStI;leBnmzl)lg}t cost 95,000 100,000
Rough construction cost 9973 9111
(million won) ’ ’
Sum of construction cost Difference between
(million won) 2218 100,217 two costs : 97,939

608



offt

z@m”ﬂAJﬁi%@ﬂﬂﬂﬁ
gtk Mg s W, 2 E
12.13%9%) 91,106 w'e] HXE &nrd
2 Jegen, 5294 1213%¢]
Hu71LS 05-1 THE ARAA=
T U9s FAoz =HHr}

283 SA=s 7MeAA 91106 m(ek 27,560
ol Ao g =32 NE AS 7eALE
A3l 2500 la/h(AB1AE 06 ki)Y AUAE An|
e 2,700 o) oejAe] 19 AzF FAESE A
2 A9E 7k & AoE J2Hnh

&H, S5y A4 ang 24
4~4%q.

A A &) 01106 mghEe] =X
A M $HF o2 gXE Frstoo} i o]
& EARGH 7} 0109 @ AL 4288 Ao F4
g =3 gnd §A48 xAF3nes 24 A
of of 919 9] FAHIZ} dAtE o] B4 RS
=233 2448 F 11,0014 41JHP%3@
Ao 2 eyt v Sg=sls 7|E A%E
245 Z43] dEd &XRAAHE AF glu,
ZAHE UAdxY SA4ES] s HES H3d £
BEIFANLES o]83te =3E A 239 9 AX
OEJE _?;'__ aﬂ)\lgh;]_

$4S g83to =38
YukF o7 Al Al7EA]
Cﬂiﬂ Hm Buﬁﬁ%>y%mﬂ9mﬂ%%
olgle AA A HEAR AIE JlH & AoE
uoEnh
T, 4N AF A axpola LAx3} vh
|3 91106 m(<k 27560 B FAutoz =g
A A% 2500 ka/n(2H)1 A 06 kW)el oL
l%LZWOWA%ﬂﬂﬂ19ﬂﬂﬂ£d
AE7V% %@N%ﬂﬂ4ﬁ—m
HPJ%mﬂHﬂ
%Q”‘“L7w§. h3l=N
leig 34 2 AAH ade HAgE
stE &A48A7]7) Yejde e 2o
$AHo 2 fAB oL & Aow AtgHch
—’r'-/\]o]]/ﬂ‘— ?sﬂ;q] &AL&:;} zx] 0 .,431—;1
h+%%“‘%ﬂﬂmv}ﬂaﬂﬂél
o ¥ A4 T HAAHA o]

- R = }‘]
7-9(751,206 m)9

A~
a3 Re

53}

9_)\]-}_:—_5}2

L
=

o

0

Ir

=)

tlo it

i
a2 o

z:;_}__

ihs

rir

7

HS =47

AQ

L_

1_‘

Qo

609

b o
o

]
o e

ea

A
%

CRCAE
o oft
r

2 e

QL

n)
32

Nie)

Mﬁ]%d&ﬂﬂ
F-u} Al 24
3l2 fFrestofof shalth A, 71&e] A
%@%ﬂé'iaﬂﬂ %3 A

ZH o2 §A=37) 7hedAld o
?léE% T A W] migksing
g AE7ee] AMda wgd) g
o FAHo|L BAHOZ o]Fojx{o}

Hlgo) 5
ol A z@r& Fzo A9

]
3

2

P
ir

i
g
rloo}mﬂ

BT
2L o

7
}

—_

iy

wi“

10, ox
XL—EJF

9t o rok 30 oI dlo N fF R b 1% N [

pa)

2 2 gpE 07 24499 278 o4
Fasgon doz Awe A2 Peis
Eom datel AHE AN SAE Bool
B@ o4a ARA gAdel g APsh 2% o
solAof & Aoz HztEL,

A 2
d7e HFAdEAE7IsMEAE 20068 =
AdNEAL Y dso 7 o]Folyon ol kit
=gy

mm

B

L

309pp.
|3, 2002, AFAu
A, 10, 125-141
olAE, i, 873, 199, oREFAY =
33 AWE A BT EY AFA A}
HEAL IEAT, WIEFEEAIA A, 31(D),
149-163.

AT, 3129, 2000, AFANS =32 s
AN BE B =XEYH 26t o)gHE
TEY 54, dF2493A], 28(2), 28-38,
o] g, 1998, SpFAFo] JEHEY] 42T
of MXE 9%, FFZAXHA, 26(21), 166-
180.

%58 AgEY, B9

[@2]
<

6)

L
L

7



of B AldATAS T A}swr% 3
Hoz), F3FAIA, 1803), 85

9 e, A, ", 1998, BAAF 4=
A 2HY dgsd B °4:rL fﬂf&* B &8}
3 sA Sewis =&, 702-707.

Hae, A4, ol3d, A3L, 2003, S35}
sl B3 A UlTE S40E, ¥
HE2783], 21(3), 54-62.

10

11) FER7d, 2003, &&FY HG5F 458
e oy dek Br, S8 8848ts) 4], 1003),
182-186.

12) A8, sj=29g, AHotd, AFY, 2003, HH &
3HYY o)&F H7k MEopiHAL dte
Z, ¥x2A8A, 310), 58-72.

13) A%, 2001, WAl AEE FAel A AT,

AALES =8 AR, A sta, o T
14) 2984, 284, Ju g, 2003, EASAY 7]

25T
BN &9, =24 53], 31(3), 114-121.
15) 2"z} Wal g, 2000, SAHEEZ} =2 H 9

27180 vX e 9, F8AHHEI A, 9(2),
16) Huang ], H. Taha. Akbari, Rosenfeld A.,
1987, The potential of vegetation in reducing
summer cooling loads in residential buildings,
Journal of Climate and Applied Meteorology,
26, 1103-1116.

17) Profous G. V., 1992, Tree and urban forestry
in Beijing China, Journal of Arboriculture, 18,
145-153.

18) BFAA, 2004, AE TA] AF 712 W3l 24

&, A=HEZ A8 R] 22(2), 44-50.
19) 7]'031‘, 2003, =A] S4=3 24318 9% 7]

E AFCRIBANE 2ho2), AL,

Agks), Sohustm, ¥4

610



