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1) HEHAIMB|A JHEO| &

e A A B A (Ecosystem Services)= A AL Q7o 328 st
A AAIE AHdolch AejA 7], AL B ook FETE AAIA ZFA|of Higt
Slojx Fusiron, AL Fom A A FAE Felr) A9 B 9 o
g 3o A9 ApAte] T 7HIE WISt SHATHMA, 2005; RS 9, 2013)

A A 20F HATE A 2 Atupy oFfhe] Aol EAYSHAINE 1970t
Bl AAE Zom By Qi 27|oe A7k A A BA HFe Ui &
ol ofal Aol Wi WuE Aol o 7o) olEAS AWslsicH(Westman,
1977; Costanza et al., 1997; TEEB, 2010, F+u]&, 2014). o]= x AejA 7} 714

A= 71T Lo digk AEA TR gt AtE Fol AAAHE(Natural capital)

3 oge Adel oF HuA MUAE AAH BHIA vhebus] AR
(Gomez—Baggethun and De Groot, 2010).

19809 H= EFA7E Ad AEZEA Ol gk Aol EHEwA e FAIsH

L

i

(Environmental Economics)?| $& ©]5%]31, Ehrlich and Ehrlich(1981)¢f 2|3 AJ&j
A M H| 2 (Ecosystem  Service)gh= £0]7F A0 &2 AMGEQITH o] AEIAES
A7 e AL AxH, ARAN A AT, AAS BelezAel JefA
8wk AEE A7 sk, Tet 1990 FEA olgat e shi
A Halal, A&71s3 i, 33 -8SF(Environmental capital) 53 Zro] 7o djgt
7k A%E,
AHEHAWHM ML 1990W ] 3HF Daily(1997)9} Costanza et al. (1997) 52 &
So) del 48 D BT ool A4, 2013 TS 9, 2013; o]
éﬂ;, 2014), o]& GAIBHAA S (UNEP) %2 2001~2005 Eo A AlA oF 1,300
oe] A7 Fol AAYAHAAD HMillenium Ecosystem Assessment, |3}
MA) EIAES @7kt T3 201080 G8+5 FAATS| oo st T&HxA =2

A ETOFA 7 A 8H(The Economics of Ecosystems and Biodiversity, ©]3} TEEB)S
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(TEEB, 2010; F+u]&, 2014; QAL 2014).
FToll= AZre] 4ol A A
AEttFd e 840 AR o

1970 LY 1980 L =dt 1990-2000H CH 2010 0]=
oot ool AER 2 MH| & L L RIS | MEA N~
E A elx e g4 | SHAS T it | EMEE Y =l

(g 2-1) HefAIME|A T U

2) dEfAIMH| AL HO|

WA A A gAY 2 2 gn 7 o
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e A A Qlzbo] @
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52 W)L BLE Shu, oA} AFAELS o7l EFEL o] Tk
ST azt gk ol o Ze A T2 L WS 5 A% =
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ek @A P dubdem ol§EHA Sl AHAMHIE ¥ FEAHE
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t} olgst EFRAAL= Daily(1997), Costanza et al (1997)9] HGE djgtoz
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wabsth BatAu AL 20 A olErhe, HAIA Tk S A AR g 17t
o] & & 9 v|EAHZ HolL ou|dth(MA, 2005; TEEB, 2010; Gomez—Baggethun

et al. 2013; U], 2014).
A AR 20 S 8 SHollA AuEW, FaAu|Aaet ZIkA A 2427}
S| N

HejARRE APgHer we E44 Holy vEd

F

WS o5 Ay

(U, 2014).



A2 A

o
o2
e
=

2

i

-+ 11

(& 2-1) MEfAIMEIA 93 2 =73

21Zto| Moz 0|8 & UXE S2H HS MSst= deiA 7Is

—_ il —| o=
ST AMHIA - NAMEAZRE H= MAS(RHSH
— XAME AT MEX SRS OHAME Sall Azt A WS
QlZto| Mol mGHE F= RAE NMZAIZI= HElA 7Is
FEMH|A — MEfAIEE ZHEoZ M _°.:*017E|E_‘E49l i i
— XpHoh HEXFA MEfA| o] gttt st M - X|2[st &3
(bio—geochemical cycles)d} MEfAE =&
QIZt 02| M=2o| M=o HMelst A2 M3stk= MENA 715
XI&/ - OE MEfAIMHIAE Mitstr| 2o 22
MALMH|A - CIE MH|AE= 2FH0|D TH7[MoZ AL FeFE2 F=X|¢H

XEMB|A= ZHEH0[ F7(Zto X FEo| LIEH

S 5 AJH| A QIZto| MEHAIE QlAlst 0|&St=
™ 2] = =
- ME{AZRE e H2UN HY

o
Mo
nA
1
e

2lE MEstke def TS

A Fuld, 2014

2) MEHAIMHIA EHIK|H®

et |
oo
i)
Kl
30
=
o
2,
<
=
©
Ne)
!
N
N
=
>
ot
oZ
fu)
)
>
=
[
o,
N
N
N
£
rir

&
, =8 AHlA S 22 gAMYL fEe FEsHA 21 7] " e A,
=

A] 5
T+ 9 e 43} 712 9 e 2" 5 137 ARE S8 AHAANAE B
Ackal AE3FYITE Costanza et al, (1997)2] A= AEA AR A H7MARE 2H &
Sl A AA AEEIF-tYE, W/ dEs -, 24, §A4, A, E2A F)ol digt
B7HE S5t AHRE AEe kA A, 715 A, A A &5 I, EY

/MAA, Zehel MHAR FESHAL ZF fE WIS A A AAE A
=

AL Ao B89 4 wE s
=

30
%
ot
oo
T
flo o oft

1>
gﬂn
offl
H o
=)
o>~
i}
olr
o
il
-z
o
ox
22
i)
rlr
1>
ot
1o
#e,
rlo
oE
i
il
<
o
9‘15
£
ox
Jo
rir
I
=



S Aju] Ao A

L

[e)

Sz,

[e)

=
3

/\].—L.ﬂ

L

i

3}
2} =
;‘(joH]_/_\_E o
= =
‘*ab‘}

Ea

121 %
22912 EA
e A

_ X
%]—U]" Hl uls g7t
A1

L

[e)

=0
H%ogl
m__MM,%o ol
o G
< V:wo om_%nEnﬂ_mmﬂﬂ
Qewewaqﬁmoﬂruul
o K — ~
]M»Utm ﬂLW_LdL@ﬁmALMhﬂaﬂ]
%ﬁbﬂmOﬂEoanLoﬂlqﬂtowwﬂ
ﬂyé%l# L____omeo_nﬂk o B°
Jlél ~ 11._50 = o B < :
hloozﬂﬂo},_o zanI uo,ulor
duuglxrémommmﬁaoeoeﬂ% < Au;mMﬂE_m%at
‘OlmAnoi‘l_ﬁlﬂE ___‘.o__.ﬂZ;ﬂEnMOMHMILOEA mﬂﬂ‘lr Wul_._m.o
e T E._\ iko_u_n_un_i_‘ ézTVﬂH].E.__/a ]
B o N ofu Gl = o al onﬂﬁ WA X K
ocuﬁlo_oememelﬂo_\ Wogxxruoe_u]o_. ML_XA
ﬂ&@g@raﬁgﬁ ATu_xﬂpumOE T K A_zwwwwﬁ iR
:oﬁ407boﬂoﬂ}2u%7uﬁ€ ﬁmoﬂaokuelmo m.,lmlé
e ﬂeﬂgﬁlog%uoﬂ R M_QVZMA aAﬂm
ﬂmﬂc_omﬁ%xlem._ Agodl.io Ao_.:._,h Az,__/]_]u ]ﬁo_uAl
nxnam%o__onwkmmﬁuagnwz@ﬂ m&ﬂmwﬁmff% BT
o ,nomﬂxyofrﬂmmwh&#% ,ﬁ%lz#ﬂﬂ %uww.
L__o__%ﬂ_lﬂvﬂu .bmn;g mq1,vﬁ mumwMu.x o
E%% = o_ax__oEL_ﬂ ﬂwmesﬂﬂ@o %iiﬂn%
L@M_prldlﬁonn ﬂﬂﬁ:ﬂrl7ﬂﬁ Eﬂu quh ;ooﬂo;oumaZOME
e W B T Bo z ﬂﬂﬁ ﬂw_a@ox_iu W E
M,ﬂ_oﬂ?ovzgk H}ﬂ._mm Wtio%ﬂmoﬂw.ﬂ%AQMO
WMQ%%@V%&%WHM& W%AHEOEME%:OEM%W
ﬂmoﬁ;ﬁ%%w&ez © gwo Mﬂm;owii_;oﬂw@;
oeﬂﬂﬁéjwmjetgm.q%u ﬁmm;;owﬁva%ﬂ;
dlo J;OIEE._ﬂU:WLE_oToﬂ*oLEEOE HAO]T_L EE‘I]NJJHIHT H..W,DI
o_ExA. = __o_‘]Aﬂ% L xﬁxt 5 = T o 5 R
ATEEJ,EHO%Q7T WE® T qwﬁﬂ%%aoﬁeyua
1lxmw_r_.mA] ]oﬁeqwﬂlr dl.ﬂEHﬁuA]ﬂxkld:]_mLuemﬂ
x_-xEo_u_ﬁAoL HAr\_tmmcmE__o.quJ ﬂ._]rhﬁaﬁlﬂuﬂ@7 nn_,ouw
tngmxneiox7ﬂﬁofﬂmm TE ST m%%%_iﬁw
mMmﬁﬂrtnoNWﬂ@%%ufi% ﬂimhwowvmfulfeoeumomr
ATQ@%%Wﬁ%nﬂ%t%meﬂﬂ;,oeﬂtzT &ﬂmgkc_omﬂx
U_.E o) —~ XE —_ a N _— — | B! 00 ar =0 B —_ or
WAT%‘_Ebﬂ,mﬁﬁqlquwmos w_mﬂLEoeﬂxlﬂmﬂﬂwwwHﬂL
o wﬂﬂx%imﬁu‘uw%7gobwwﬁmﬂd|fxo#wﬂ9
tﬂiﬁﬂéwbﬂuﬁz.uﬁﬂﬂobﬂlwmmuﬁw@xu
oy = - o) o _ooWl]
ATHEM:MN_WEWLMEﬂﬂALzm._ﬂ%i@oo,_xuﬂw.
].O]\] ]I_ — .35
uxmoxﬁnceww@éﬁl,bfrmﬂu
2 X o z N
mﬂoge ]m.,]go_uA]ﬁ o
@%&ﬁﬂa Hkﬂn__m
iOﬂUﬂFﬂﬂMA'q,WXUAlMMOEO]
° mF oF %O =) N °
ﬂxuf,ro@
3o ME;AO“H_rﬂ
X
~

sl o}

1

e

e A
Iekeggol



-+ #0138

Bl

7=

!

+

XO

A2

ki

= A=

)

K

H, ol E8Hrately, dla, HAkkle

o, A

g =

47F(sense of place)ol 7}

£

sp7)= gt

q

(H 2-2) HEiAME|A HIIX|E

K
_ . Pl K
3 ol | R Rl o ! b ol
Z Cil B L I R T T T - 4 0 OF
S gl MO K] OK - Kq Ki m0 | il "M Y
@ |7 ¥ | &I ng |d0f KU iof wMop 3T o IH) <k T 200
{1 OF| o |0/ R ~ N BN e B el I KE
[ EN R =_=._ = ._0._.0 80 =0 o =0
1T}
el ofu
wo| . R o _ a
— 51| | uio| ap| K N ol |z | . H m__ K| o
3 |- OH|ar = || oK Rl Mg _ | R~ < =
S |=zri<klor| x| K| K k(o] K| @ 7 | _
S loo|fo| 20| F | & | or OF| 00| o7 o OF "l _®| I | K | O or RI[ K
< O | of | mr 8! 30| RO ~ oo X | f@ | & | O o o X
S VK| | — Hr K <r =) NI X
= ~ P! < ol
Ho <+
T I Al
- 1] _u_x ...Aln_ | —_
T _ | o ]| RU | 0 RU | K S
T S K| K R o || Ky [RD
c 2lio|<p| M |’ <] | BB 0w | HE 5
O | = - g ~N =
= < oo OF ~N ~N = |xm I E| muE o X
O .AO
O
0] %0 |1y o] = 0. pe
5 o = w _ WS E m| R
o VR k(B g om0 g S M
= _ A N RN oK 0|y OF | Ho IH| - 90) !
2 ak | T Hig | =& 0 | Mo Df| B0
8 L O K o) | &r o | & = | K0 _
| <+ %0 W o | 2T o
| ~ | | LT o i
Rl < = < K& T < R o




SAA EABA] YA 2 B}

14 |

= . T Ho
— gran| o |M =
S ok @eo| @ || |m|H
o 0 = _|..—ro 0 RO
S5 BRI _
m ri -r O. =3 - K o
W RI o = |of go| U
il ol o KRR all
i N O R0OOR T
ok Ok ey =
— o K
" K| 0 Fo ==
— __2._ - .. I_../I N _ _H.._ln_ K|
8 emwgmﬁﬁ mmp_uﬁyng.myw
o en| X <l NI ™z H| | X
o B0 50| 90 5 <dl 2| 80| | 2O | ol RE| =<
< 0wy | M| o || OF | K| 77| 5| | KO KO o | =
0] _._._._ OE o O | = K
= 30 of | 1ot N —il
op | OH RIS
.
o _| |e -
s 5 | <H W =
N - i
= oH =
B 80
@]
O
Gl
= EL:
3 0|
s @ [T |
3 SO R
tof s
oK
~XIKXTA OH T X = <

= °ld¥

b A A A

Sja

=
=

e A A B 2 B7)
Wl A A HejuhA gk, 2 @oie A%

of wet 4

plo
T

Hr

N
B

37}

We=th(7HuE, 2014).

i==
=

I.

S
oS

(2 2-3) HEiAMH|A FEE MEfAIME|A EIt

rE
—_ |_.|_
) <k o i
g | o K
<01 g S D 70
Ho| e % =l k0
B | ol | 0 K0 20 Ko o o
ori o = | — o = 00 |
1 o | 20 Bl %0
Wl o | U0 | o Lok _..Aﬂ il __M._
N F mo | K )
mo| W L | mip | o Wi 0 ko |
K K| < — | o o uu_o E | R
R 2 T SR o | o | O -
G M Ben p |22
> | & |¥T | WRFoe| X | T K
. R - E [ - |T_O _ Q _.A_|
&._.l_. m..an_ = =) & .Fu_An iod K =) Bl
~ o | Or =@ | OF or ok oF K- o | o
! i ’r &
M = I oSk _
A_. _.E o ol _ = =0 % ol
doj ol = Vok g | SpmE | wI| R
~| B pE | o0 2o i ] ki
T IF | of 2 - | O
] <I'E | = Kio o S MH il 0 MH
ol | || RS | dn| TS
= K | %o =z Jjo W_.“ ~ <0 0{0 ] % 5
= - I~ - - 1)0.
N E I O S s
& MO% oll_ K o0 morf“ _q__ﬂ__ﬂ %=
20| w® | &< Kl K O Oy 0N
¥ Ko ® = & o 0| A=
= Ll ok W <
-3 i uo | o
ol @ WO E
H| 37 || 02 =3 ° K _
K| ol ua Wm A pal ior ol &o ~
w2 ok o 81| X0 | HO
] 0 | ™
Mo ro




T+ 12|15

Bl

=0
s

)

XO

A2

=13
=)

(NO»),

IEIA(CO), OIMIHX|(PM10Lm)

(Os),
Hal

|
[

2

F

=

jr—

[=(m)0i| Ik
o 2AIAZTH(0| LS EI AT A)

. EXO=Ey
X

* DMS(Dimethylsulfide)Ai At

ol
5
K
0l
o
mr
o
OF
H fr
TH JJo
o

il
i
Al
&
ar
1o
wk
KO
&l
=
ar
1o

WF ofu
ol Hklm .
00 IH 50 K0 31
UH <+ UH HH Ho

2], L¥xd, SgHMA

t

[

i of
ol ¢
Z0 50

=8
il
=

7

1

IE

=t H RII=E EH

<k Ko <1

4(m) * =22t H2|(m);

o
A8

iod
od

ol
ar
Ko
ol

ol
I
KO0
z0
<r

Nyl

h/mla =t

o

712 MAH/Z

o
T

20
0

00

=0
Of
__o“_

oK

3

0
__on_

3

Xtmof 2l

PNE:3

Kl

iof
~N

EpS

ZHaH

ol
Kq
iy

=

|-ELI

7= X2

2

A
e

20
70

4
~Nd
ojn
4




AL
A
e

o HEfEE, HAL & 7IEF OFRII7t

=
S

F.

=1
=

o A A AE 2 B

tof|

3

X CHUY, =

1

2t SEfo
3 S

A
=

;
5t

o
£ o7t

it

=

&

.

A EAT
PNE=S

<K
B0

80

0| M 7tx|

80

.

=)
gl

16 |

OH o7

A
O - T,
mESEVISN|

=
S

ZF&: Costanza et al, 1997; De—Groot, 2010; Gomez—baggethun, 2013 47



A2 AyAt d |17

A2 =AFLY AEAAME A

bR o EARAS AR o] wE AEA Ty, vre s}, ZAAE]
7t & 09 2AdS ¢ e A AAACR EARISTE 348 S7Fdel w
g A El AotEa vk ool wet A =ABHEE 248 st
EAZIHA AR A A S-E] S8 4d0] 57}5}3 AR 9], 2009). =ASH E
© SAZ o|Fol EA Y eEAHo|AE EARISA HFTt olYe AlEste A
SR dHA o =ATES A JMMV} e 34N Vsee E=AEA A
e a ZARI 4] AE FAAIZI

=2 olitsleta FRUoRA $23 V1SS T ok d7]9) oikgiEs Bk
£ A% SHdARE Qs Zhe S, EA] f&o] ojAlglEAE F4Etal A
Alsl= vHlo| oA ESE MEAA AR BEEch dlo|oujAal A& WAL B

o
S Y BEFWAPORA EAFANALE B, G 5o Fejz ezt
Belo] drg o om s,

AR (2015)0] WEW AM Y] dEFAR S Hpolemjie 20144 VLR A=
B 142 2m'/hao|® & ¥ 901,816,414m'E 7|28}gch E3F 20124 7|20 2 ALY
O] B4 F4EF2 55,300,000ton CO, eq@ & [AEUT, Y olA AtEE FE9
63.9%E AAISFAL §lo] H|w 2] g2 ¢FO| Hio| QufjA AR o]AbSletA F4TL o) F
of |3l QU

ofof Bl EAEA Ee pES FHR7F AFRED thokehA] il Aol B 4
pom Foko HWAo] Ao vfoleujA PAIL o|4ksteta F47t AlghA o), vk
Z(2009)> AEAl £ S4FY, TUA YT, BHA ST, HUA] HEet
AHEEE dAeR oto] BAFHY SaxdFgs A, 9 S43Y o=
o] T HaAATRL 636.5tC01 I FIFTY 5 T HAAGTFS 1833 4tC0 %
Uety & ZpolE EHelok, 28y 9eHAd s EFS vusE o £ ST
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A7t o]l Ao} T o 4 ek

(F 2-4) 2 SABY $20| SAKEY

A9 J-|_|.7':-| EH 2 O}
EF A X &2k Hrop Z=otmag T = ™~ H=Or
) I‘Ioo(tC) pars} 6c>c>._‘I E%—g—% %%%—%J A|B‘g—%
MNEDZ 170.8 47 .4 17.3 26.4
Lep= 465.9 87.9 116.0 43.1
S EtA X RI2F 636.5 135.3 133.4 69.5
THHHG M 27.0 7.6 27.8 7.0
AEEE MY 43.2 9.9 46.5 18.5
|

Tanaka et al (2014)2 AAE T43dat A AHe & gz g4
& o]g3ste] mlojemjAgrs AT 3 T 6709 WE A (5mX5m)ollA A5}
A mpo|emjAS BE uHstiitt, 2AH 7|7to]l o e " A AR
o] WP & Wyt 172,32KgCO| Hpo|QujAE 7AW, AAE T WHA

Hat  101.86KgCe Hpo]QmiAE  ZF= Zloz FAHEHUTh Nowak and
Crane(2002)+= 19 107] ZAlo tjgh ZA|¢ES SaxgdedS =45l
18 BazAEFe] #oll 19,300-1,200,000tCE UERYTE ZRAE HE Z A4 9
1 5 2 F TOCE o] IR st oF 1439 dejE FAE I

ofl Hy o

S~

>~l

(® 2-5) 0|= EAls=9| BHANYE

EJVE BA H () Pt Hor
New York 1,225,200 38,400 20,800 5,212
Atlanta 1,220,200 42,100 32,200 9,415
Sacramento 1,107,300 20,200 na 1,733
Chicago 854,800 40,100 na 4,128
Baltimore 528,700 14,800 10,800 2,835
Philadelphia 481,000 14,600 10,700 2,113
Boston 289,800 9,500 6,900 1,183
Syracuse 148,300 4,700 3,500 891
Oakland 145,800 na na 1,588
Jersey City 19,300 800 600 136

Z}&: Nowak and Crane, 2002
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ONO, Oo; [ so, B PMy,

(O 2-5) HIO|E ZAIZUML] A7[E H7|QESE NAHZE
(A}&: Yang et al.. 2005)

(B 2-6) A=l th7|2F2E Mgt etm7ix| &8

t7|*E=2 HAZ (1) 7ER| ($X10°)
(ON 305,100 (75,000-390,200) 2,060 (506-2,635)
PMio 214,900 (84,000-335,800) 969 (378-1,514)
NO, 97,800 (42,800-119,100) 660 (289-804)
SO, 70,900 (32,200-111,100) 117 (53-184)
CO 22,600 (Na) 22 (Na)
A 711,300 (256,600-978,800) 3,828 (1,249-5,158)

Z}&: Nowak et al., 2006
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oAF2 =49 7|2 A adE 48,
el Blest 0.0 A Ushion et 160 Al i Ao
EA4EQIth Oliveira et al.(2011)2 A&
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oA FHHEG ¢ W 25 UEhHlen o3t Ao

= 2
e msh Belo] gl Ao FHHUL,

Ao g BEAEQIt ol= Bt
Akbari(2002)% EA| fEo] oAlEAS F4stan ARIE Aol f7|AS
245t I3 ﬂﬂr Al 5o] HhEoWE E0] oUA AMERRE Eoled Y]
ofgtttil gtk 59 152 7|&% "olmy A& i oz, ¢ 5 ouA A
2

L9 2595 Fol= AoR EAEQICE Simpson(1998) EoF nj=to] AjaHE 7}
2HE goR EAgo] FAAUAGL oA AgTe] vAE FFE BAa
ok 2 Ay, AR Aol AZE of 157GWhe| W UAE Hofste Aor U
gton ol Ip7pAR AR 49 oF 1,850% HE|® FAESIth Zhang et
al. (2014)& Hlo]g o E4 A= AdAZE = Sl A9 myket olo] wE oA

BAjsto] W] A 6045 AT 4 vk B

_I

>

ger

o

Processes Results
Direct Reduces Less
Shade Trees p| Reduces | o Demand at »| Energy
A/C Use Power Plants Consumed
F 3 i
- Area Lower CO,,
£ Sources |—»| NO,and
E 1 | Emit Less VOC Levels
A
Reduces Slows Lower
All Vegetation » Outdoor p| Reaction 3 Ozone
Temps Rates Levels

Remove Pollutants
(Dry Deposition)

(O 2-6) ZAI=X|Q 0|7|Z=H0 OZE &1t
(A}&: Akbari, 2002)

FFEAG Aoz A AYe gThe st wjx et %’4
o] W} 1 AE FYEAZ 4 Y= Ao dEHo] Yrio|AE £, 2008;



AR ek, 2015). WlolAe] HA7t 2 $EREAT BAYL BAI Yao et

fex]
al.(2015)9] ol 2™ 20121 Z=A|=A|o] &fsf 97,900,000m'] #H &7}

d

AE Aoz Yehgth Zhang et al.(2015)2 o] 9] =27} 7t 17-23%2] &
%S 2Ass dor ZAseY =St met =x]7F abHek e HAo] 7
HHA 7]%0] AT 4 9SS YERQILE. Liu et al, (2015) thoFst =29 =7
of et f&% A% adrt g B4, =AY HlEo] 50% o old i
Y FE20E ATANZ £ e 2SS =SS B 547 e85 HYPOR 4em

so{ (a) 80 4

60 4

40 4 40 A

Ratio of runoff (%)
Ratio of runoff (%)

20 1 20 A1

0 20 40 60 80 100 0 2 4 6 8 10 12

Percentage of green areas (%) Depth of concave green space (cm)

(© (d

80 A 80 A

40 A

60 A

Ratio of runoff (%)
Ratio of runoff (%)

40 4

20 20 4

0o 1000 2000 3000 4000 5000 6000 o 2 4 6 8 10 12

Volume of storage pond (m') Storage capacity of porous pavement (mmj)

(2 2-7) B =xjo] 27|0| W2 L4REY MY it
(A= Liu et al,, 2015)

=
2 A7 Aos Ui} TA] SEol ddto] a3 w&skgich, ulxivix s
a2 H A3 Bartens et al (2008)L 45

=
welh uwe] HEE WEN] fE5] YRS F/AUGT Wl
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ZolEot(H Ay} o] 2002). Dzhambov and Dimitrova(2015)+= A&S 53l =
RSk A7l AL ARASE 4o €8 AEdA Aok AS BE Cohen of
al.(2014)2 =A19 9, FF, AA g =S SAT A, AN 7
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76 dBA< (clearly unacceptable)  62< X <=76 dBA (normaly unacceptable)

" 49< X <=62 dBA (normaly acceptable) =>=49 dBA (clearly acceptable)

(2 2-8) EABE, B, A2A0IML Al A8 HE
(A}&: Cohen et al., 2014)

4) HAN - S 1Y B

Dwyer et al,(1991)& A ZHe] A olHo] EA y el £o] Aol 4
AHom Zash] Agsttn Brtsten, Fad EE £344Q) 4go] H7]E sn
grg e bﬂ# 2 AARA AREA £ BEAL Tk AUELS 4AS
A Mo UK UImE EA U et &elA Al Austn] 4l

2] 9le) =
e ¥Y 4 doky Yot



T+ | 25

B
s

2

~O

A2

st

te] woh pAIHOR Bt

9

of o
o] A W 4]

A 7l

1

i
A, A 7

].

Z

o]

Chiesura(2004)= TZ=A|F

L
1

A &

J

=0
=0
o
~

]

iyl

d3h=Hl

=

3 w4

2 247}
_%l

piKe)
&0

|

A 7

o 3]

A

A, A7)

1
LU

PR

)

Fuller et al (2007)2 WwZlS o2 EASAZEEH &7 F

elh]

A9] 57} 271
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(a) 451
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20
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(3 2-9)
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i Ground Cover

Shrub Layer
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W Tree Layer
124/321
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57/284 63/321
12/284
Moving Feeding

215/284
109/1891

Perching

1546/1891

2015)

(%) S19A8] JURI2 YIP U1 SIOINBYIG I3 4O UOANGLISIT

lawn areas
(AF&: Yang et al..
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o A$ eAs QMlEe] HE R A H7|Be] A% 9 BE 299
Hlol oM AE EET Wast AT, EAZUe] A8T A9 BEe] uet 29
olomAs APgsHE Ao] edoltt BAFSACTA BAFAY N5 B

S 7 a ) _baD mMete
=7| 0.235 2.071 0.964
74| 0.004 2,748 0.757
(%LS ol 0.054 1,561 0.629
B a) 0.031 2.279 0.778
Al ALEEHS E10%4 6 - 40cm
=7| 0.220 2.116 0.940
74K 0.004 2.814 0.711
iig ol 0.035 1743 0.708
wip)| 0.063 2,285 0.791
Al AtEHS S1%F 6 - 40cm
=7 0.064 2.377 0.929
7HX| 0.621 1,395 0.345
PURES 2 0.025 2.237 0.773
B a) 0.056 2,175 0.903
Al N8BSl | T 6 - 400m
=7| 0.016 2.888 0.954
74| 0.005 2.774 0.633
2= ol 0.215 1.864 0.541
SHIEE = : : :
wig)| 0.009 2.806 0.796
Al AFEEHS S10%F 6 - 50cm
=7 0.0051 2.724 0.851
74K 0.012 2.854 0.822
Al}jj' o 0.006 2.478 0.568
g 0.460 1.669 0.658
Al AL S10%F 6 - 30cm




801 494 EABU AeAAE2 H7h

25 29 Y- -
a b et
= 0.186 2.184 0.899
7HX| 0.035 2.293 0.759
=ZELE o 0.061 1,454 0.558
B 0.077 2.199 0.695
Al AIEEHS EOZA 6 - 50cm
=7| 059 1.766 0.828
7HX| 0.007 2.970 0.845
MHLIE o 0.005 2.362 0.625
b | 0.691 1.526 0.711
AL ARSHS S1ZEZ 6 - 40cm
=7| 0.177 2.195 0.941
N 0.003 3.265 0.896
EYLE o 0.002 2.713 0.849
B 0.400 1.676 0.604
AL ARSHE E1ZA 6 - 30cm
=7 0.173 2.178 0.994
7HX| 0.041 2.358 0.993
Otf ::f | el 0.027 2.040 0.988
LEE] 0,006 3,131 0.990
Al ALEEHS E10%4 6 - 30cm
=7| 0.0003 4.217 0.863
7HX| 0.010 3.006 0.949
LIS 2l 0.261 1,199 0.891
Lk 0130 2.159 0.917
AL ARSH s0%XF 6 - 30cm
=7 0533 1.877 0.852
7HX| 0.007 3.130 0.964
=71 e 0.006 2.492 0.859
LIS
B 0.127 1.968 0.794
Al ASHE SOXZA 6 - 40cm
AR £R 9] 2014
(2) 39 U e 3
TAEE W 2A4E S AiQloly @Al A FE Ee & o] Al
Fiel ofdeh, dvrHoR FUY 17H F A wet WA ST WAL £
gto] AJHlSoA AlFett S s FHAIA ot AvlE 174] ABIAE AlF3t
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(F 2-10) t7|oYBas Sxue o 87|E
= =5eE 2}g7|1&E
. v | S
JEEIIN xolHEa Pa g 0.0zpm OlFt
(SO2) (Pulse U.V Fluorescence ) * 24A "8 0.05ppm Ol
? ' * 1AIZHEZ 0.15ppm 0|5}
UASHEEA HI 2 A 2| M & A4t e 8A|ZHEH 9ppm 0|5t
(CO) (Non Dispersive Infrared Method) e 1A|ZHE T 25ppm 0|3t
Ol AFBFEIA sfsturmy . ﬁ?_“_é? 0.05ppm 0|5} )
(NO2) (Chemiluminescence Method) * 24A "8 0.08ppm Ol
’ * 1AIZHEZ 0.15ppm 0|5}
Ol M HX] HIEFME S o HZHHET 704 g/m® 0|5}
(PMio) (8 —Ray Absorption Method) o 24A|7HBT 1504 g/m® O[5}
E Ape|Mate * 8A|ZtH T 0.06ppm 0|t
(02) (U.V Photometric Method) e 1A|Z'E R 0.1ppm 0|5}
= HAEEEEY = -
o AZHEA * 0|5
(Pb) (Atomic Absorption Spectrophotometry) gt 0.5¢ g/m |5t
AR FAAA7| ARG A2z
(2) 22E &= U Hato| K25 220 ARy 5
d71edE=d sEE5 4ot Ao &oldhA e AS, EATHY AA %S
ol g3tel TP O 7| d 2AANAS BAY 4 Atk £EE o WA wW T
2o wet o@RA FA HES gebd] el S5 FRe A et Hot
AF7) ACHEES 2, 2005), o) WHo| 242 0BAL I w7} ZolA
Qo] mapo] BT 9lo] Edlot WA u7t 245 @B FAFo| ol ©
ohq 9 WAl We gpel mwo] AWR £do] W Fol EZAY YEvn
$op go] BEAS I EWE M R 098Y T §sit
E9 grleq Aoksdel Anta dHA BARHR AR vgo] FANES 9
T Auth A drledEd AksEo] 4% £FoRA, FYE ed9Ed
o =Ao digk A WAsHS Adeh olgfdt %2 AlZto] AU A3 a&
o] Zraatx| oot Y71 A o] EFHo|hEHAIS, 2006), BHRE AW, 0 A
e AL A% BRSNS 45 AN olelst 250 HlE slelgte
24 oY mAZo] ATl g/l XAANAS BAT & oo,



A2d AgA- 2 | 383
(F 2-1) BAWES Y 23
25 2esIt 52 X9 QAUSEIL EX 22 R
os iz sato LELR, BUR, WL, 25U,
SaLT, BRLIT JISL, HER WS, LS, BEL,
2 | YHELR SCELR, afalle, | o Slar
ER D RLZ| |2 UL, MOILIR, 3SR,
8= AT, HeEUT HELS, SEUL, AFUR
olms | L35 MR, UuE, atdat T
/2= FNEN=] OHSHISR, BIEl7 LIS, Xt=E
S| AUUR TSR, EHAS, SUR. SULS, RIS, oL
LR
tg Ofﬂ'_% gl X [ R 0O Si= = O mA S Eey—]
e | BBUR AEUR, BUS, 85 AUR, B, BER

() == O=0| E 07|12 =& 7t

5 Ao o8 e 152 At 259 $EE 4A5| il 1s
WAL nj7|% ZAMUAS H7FX|E7} Erh(Akbari et al,, 2001; Dobbs et al.,

2014; European Commission, 2015), 159 A& ¥
i 7pgste]l FEE UERd 4 Qlok ERF AR 7HF o] 24
of 570 Woll= Aor Ut
FHol(1998)= 278 F&° #%—té I Ale Aes A-F-5t2 Ul AlA
sholth, AH,T T‘Hiﬂ?n A A
= AoR eyt

01—
onl, 348 Aslatn iy oz
A

ol Fol wWor 1= Al

ds Ma 3=
w=2M4 - -
o = ot
SRS U=UZHL IS, S;LIF =&, HIEtMIZH0|o] -
MR, TIELIR, AHLISE, LR, I e e
e Ee SUHLIR, AHE, RE|LIF, MOLIR, Sdst, OPJHHLH—
HE[QUINRILER, =EQ2|LIF, HLE, MEIF, KEFLR,
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Js HE 8=
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S
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SHELIT, SHS,
OHHOF =AHE=E
—1o, oTHl=,
ZNRS, =ELR,
LE|UT, dUe,

OlEf2|Z 22

SFLR, SEHLUR,
KIELIR, AL,
TXELT, W=,
SHALLR, EHES,
2UFLT, EMS,
SELIF, SHILR,
EHELE, L,
HEe, D=ALR,
UZEES, X171,
HELT, STHS,
ARLE, =21
L2, el
HRST, SoALALIZ,
SELIF, ERLZ,
HZLIT, ELT,
ZELE, SR,
LT, H=HLTE,
0=847, 2Hs,
ZELIZ, FSUR

SR, EAL,
OHAILES, AARLER,
OFgLtR, WL,
ES0ILT, BHE,
LR, AL,
AR, ML,
AALER, FLIS,
2EfLER, L,
=FYUT, =3,
SHIELIR, E53,
=g, g=2=24,
ZSULT, SHS,
HELT, SELS,
AL, SHLER,

HUHLR, tHFELZ

0
Jhu
ot
e

e S RS,

AERHIH IR,
MAILIR, AL,
82, FUS,

MU

ZHLLR, THALER,
MUSHLIZR, =3,
HIXILES, OfeLts,
&2, 27|CALE,
THUE, 2L,
SIZ2IOFAT, i,
ZHE|UT, LR,

4=

Mt

et

SIS, EAILIE,
THolET RIS, i,
MR, e,

s oFHol, 1998

3) & Mol X AF Salf ZEMH[A FTt

(1) SCS-CN HEo|l 2 SE4S A
EAZAY T4 A 28 A5 942
Zoas £ 2do] weh $4REFS AMESHE WY 3
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-

3ol

SCS-CN HHLe nj= Resources



Service) oAl Zg W o2 APY 70| HHSAAE FEjHoR dEA k. H
E&o wet o 72 EFs Rk B 43S EXuEdE Wz R
A Wt FEFAA4 CN(Curve Number)E AHY3ITH CN2 04

L. H
o ol S5 T Aol dis) Ax wEFel AXe A& vErdd,

B0 94 4% A ARE Yt & 02 AWt T4 AR o] g
erd, 2 g

=

=
= YEgo] gad) ot £ HuUEsl 4248 94gEue] YR
o}

+d +ESH EY ZEZ(mm/h)
o Hi> DR AUS

A c REE H3 7.62 — 11.43 0|4
e MEE0| TS| 3 H XHH0| U= BAE

o Hi> N2 Az
B c EE HNZE 2 3.81 - 7.62
o =, AHZ0| A AFRE

* His CHXZ S
c c AEE Uz S 1.27 - 3.81
s HiAzZ MAE EY

. B CHErsl =
D |+ ASS el X 0-1.27
X

* 79 2F+d0 HER SR EY

A2 USDA, 1986
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(B 2-14) TA| QLEAH0|A EQO| BO|U=0f W2 25X AEl
e EY ROz (g/cm® ol mHE E25HH A
e z2 =5 Lt
ME, SEAE (1.60 1.60 - 1.80 1.80
MAUE, AE (1.40 1.40 - 1.80 1.80
AMEYE (1.40 1,40 - 175 .75
UE, MUE (1.40 1,40 - 175 .75
OJALE, OJARZE (1.30 1.30 - 1.75 .75
DJAFRYE, OJAREAINE (1.10 110 - 1.65 1.65
ﬁi;‘is_ﬂigf/gj; (1,10 110 - 1,58 )1.58
AlE()45% AlE) 1.10 110 - 1.47 .47

#}&: NRCS, 2001

ot

o
w2499 (2013) = B =9 - ook 549 A=, pH
o

B2 7o R A, S8, o, e¥eR E 45 FEsk. AEs 2imm 1|
S S A, 27mm oY BE EFLR qPAsIlen, pHe 4.5 nute] A E
S 8.0014e] ALY EYS =FeR AN, fFasEFe 4% 012014
Aao Ak, 0.12~0.082 FF, 0.08~0,04%= 3}, 0,04 n]uke Beko g withs)
ek 38 30 & 0.6014Y Af A, 0.401519 F=0] A5 5T A
o7 71EE AT
(& 2-15) 0| 22| - sl5iy S8 W} 7IE
e =t
o= e st =g
AT (mm) 21 ojat 21 - 24 24 — 27 27 0|
oH 60-65 | 33790 | 7888 | &0 o
S54E2(m’/m’) 0.12 0|4 0.12 - 0.08 0.08 - 0.04 0.04 o2t
B3E(m*/m?) 0.6 0|4 0.6 - 05 05-0.4 0.4 0|5t

A= Sz 7geE], 2013
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ZAlFHY g FE 2EAHIAE FHUEsH] fdide AAE e5Y FRE 1Y
o Qo dibAlos pEol A (U lyt ZHA)o] AdEHA HH"D‘H°1 A= A=
F7F g Aol wrElskd, AFEETE w2 A o] B HYse AHE 4 QY
Fr=d=Aded, 2012), ol=dh £ AA Hl&o] FastH(Aylor, 1972), &4
Al A avhiEvt oyl Al avkE dlFste] g AR AA of S Bt
ARZ F89 5 UTHEES 9], 2008). EF EAFUY A& A 7150 Foist
H7l fleide g TAESE AEE ¢ s AAT YA s8] AAEHE Ao
FrElsteh, olo] weEl =AY Fa 2% AU =2oll] A VEAE = 99
HAS BEdi2 H71E 4 tH(Nowak et al,, 2000),

(B 2-16) Al A2 HZol| 23t 45

=5 =5 1 AT 2
OtE2tAAIH 40-60 30
S|YZIOFAIH (H AL LIR) 40-60 30
USALIR 50-70 40
Ot2| RLIALIE 30-40 20
H2UMLIF 50-70 30
2i|O| ZHC| ALIR 60-70 15
s AR 40-60 25
HX|L|OF=&H 15—25 20
EfALZ 60-80 50
ol EFA|ZHO|OF 70-100 40
AERHALIR 60-80 40
ols 60—-80 25
0|E& 40-60 25
MASZULE 40-60 15
OlE| = OLEt S & 7HA|LHR 15-30 15
FIAAUI SR ZIA LR 20-30 15
Dlz?%“é!% 20—-30 15
Otm= 2| AE[EASHIIALIE 15-35 15
2ty ri Mll—t 20-40 15
HD|E2|OtS—TIALIR 15—20 10
AALIE 10—20 15
FI2|ALS 2 IFAILLR 34 3
B= EECISEIIALIR 34
COHEESYHTIAILIRE 5-8’ 5
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SA EABA] YA B}

2R =5 1 AT 2
LILIS 2 TIALER 35 4
o|=z2|ot tT%FLtT 56 5
2ZmE 3-5 8
““'Er*?ll-r 3-5 5
TELIESA 10-15’ 8
Ha|ALE(HAIHZIALE) 2-3’ 2’
ZHItA A 77 5
20 LiLHPE oA TJEkA 34 4
AEEEAAN 57 3
HME 2t 57 3
X|HO|E 57 3

Z}&: Georgia Forestry Commission, 2008

PELAYE ERote] Folxzt Ao g WA HAY, FolAe At 2 &
ATy, folxtet AL A HAY B A K fHoz 2AHe glow, gaol o
o 2gA7 we Holh gl Aoz Uehth BuAET HES B3 £47
el 2 Aoz uehg SHo]

Z

78 #0[(m) Z(m) LUAX|(dB)
HHAITY 30 45
ME+AIRH 15 15 7
HES B 4 Al XH 3 10 12
ME+HISHE+ARY 7 15 17

EAIEYO] Algoles Rt H A BAIGUA A o]
J Y

of olgAtel &AH, ANA ARH FA F
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5) d=Cttd ST & X[EMH|A It

(1) A8y X

BETPAT A YEYIE AF4 DR Beol ok A0 ABE 2
Ao an ZA] YollA A&Hor sty g mtHkel ojo] WE HE F A4
Al USRI GRCIRAS] GRATL 2010, 205 AR Az
EABEGPIASE F 297] AXR o|RolA glonl of F ARl that FEol
EA% TP S B Slstel mareol gt

AEYS F24 2T 7154 dEAHCE o] 7k & i x4 A4
A T e T =AY 2HeE MR ZHAY A=s el 7ed dE
A AAl AE] e, ole e AT 94 AEE YEhdHeh (32, 2014; 7
el Wk, 2015).

F2H AN BAshs Mol gENCR Azl Y Y29 £2 olgste] Bt
&}= NL(Number of Links)A|4x, #jx] 7b G20 o} WIEE o] g3t Hrlets=
BC(Between Centrality) A5, A2 dAAEE 48 5 o]&slo Hrlste
NC(Number of Components)A|5> 50| Utk 7|52 A2/4e H7Ioh= Wl o
FEAoZ A7} o]F3 HEEL o]83lo] FHUlsl= PI(Patch Immigration) A4, 7]
A7E 2o W3t =5 ol-&ske] F7Fsh= PV(Patch Visits) A5 o] Utk
(B 2-20) HZE E7t XI5 & A= A

HEY EF Xl 24l

NL(Number of Links) NL= alp; p;)
2E -
HZAN BC(Between Centrality) BC= Jiny
A i g o= Jiv
NC(Number of Components) NO=Y ¢,

S| PI(Patch Immigration) P]:&
oEy
KA ,
S PV(Patch Visits) i Enllv

A 7189 2014



42 | QA A Zo AEjA A u A F)

NLA=9 alpi, p)e A 12k j7F A2 S Wl 19 g& 2= BCAFlA
gwe WA 19k j Afole] HEH RN HAE SHst= FEOIH gi= WA 12 j Aol
o Az & Yehdth, NCA5=9] Ce dAZE koA M2 dZEe d4e
UERHTE PIA49] ny= 29 =, mbie 97 12 olFst= MAE 2ulstH PV
o e B EAlske AL =, vie A 7F R WA 5 Sniei.

AeEtddes ditdes AFzAE B3 H5T 205 et A4S o83t
= 94 "4 YA =d T At T
(Richness Index)@} 7} Zof &3= 714

7F 12 BEExet= ALl FHTEE AT st= A=(Evenness Index), A&

ofN
-
i
o
%
3
o\
ol
R
ki
i
ox
ol ©
&
F{F
@

2= Z|4(Dominance Index) 502 H&FC},
AR 7Vt HEA O E ALE 4> Shannon A]4=9} Simpson A|$FEA F Z]
4 B ol olgA gn AF Fud 24 TS WA gt Aol Utk

Shannon A|4>(EX Shannon—Wiener A|4)= b3} o] AA=ECTEH
H ==Y pnP,

pis WAE F AN £ 19 ARSI AH e WS ebuch whebA pls
0% 140]9] o Uehtn, AURI e %S S4E

5%3}71 ool &4
o7 AR gl S8 Fotd TIPS AEg gR e Aol A
Shannon A|4=9] 2 1,59} 3.5 ApoloflA Ueun 45 %jh A= e ==
(Magurran, 2004), E3F=} S =7l 57F¢4% Shannon A4 E3F F7kgith

webd] HSHEAE FEHOE FUPAHS BAT & Uk WE, FEREA 0
e Uee R 2Re Hasts A4S olgths wel dltt
Simpson A4t FAks| 2 ZHORNE RASR 23H £ AAY BB ue

FH o3 Zol Ak

D= Epi2

p= Shannon Aol Aok Zol F 19 AMALTE AAGHE Hlgelth H, WY
717k BEskA g B4E APole thed 2e Ao At
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= —
e Z-=t} Simpson A EH—‘T'—‘:'O 1-D E+= 1/D, InD & D9} 43 HH4
ol ohefet ghe= AgHEnh 1-Df g2 FeF= WA gen FHIAAS A

3. EAISH MEfAIME|A EIMK| R ST

A+ 235 Ed=2 =ATHY ALY FIAEE z@ﬂ‘ﬂ‘:}. EAA
BlaoA 7P W2 F5ol BEEeT olE B % et Awvh 28

(® 2-21) =ASHE HEfAIMH|A FHIHX| &

MH|A o= N E: B
o T AHAFZE
HEO| RO A _.Jiimo._o tons) Nowak et al, 2008
= o LIRS Ak Dobbs et al., 2011
E| o XHE AHALZE o
M Alg . Bot A European Commission, 2015
Hl A E —
A ors A2
e = Camps—Calvet et al,, 2016
oE AlE P
c HIREEESE Yang et al., 2005
r|eE=ZotE |« t7|QEER 7|&Ex0 € & European Commission, 2015
A EHA Mg, |- Y 2Y EFE Escobedo et al., 2011
QE, ULMSIEA, | o o S HA H| Dobbs et al., 2011
OExt §) MA |« o EH HET| =3 Q| 2005
o 2HA™S AXY HIE 3._ 13|, 2006
x
~ McPherson et al., 1998
= _ European Commission, 2015
M| 0)715E = :
H1| rlilﬂ'ﬁlﬂ ~ Al Gill et al., 2007
A ix; L|;+7i='oMEDH * 0] 25(m* /shade) Akbari et al., 2001
Lo o > e 25 M &3KC/m? ) Bastian et al,, 2012
(ZE 7l=22 13) Grimmond, 2007
ox| EAM Xz ond,
ok =Ee e Michelozzi et al,, 2009
Dobbs et al,, 2011
— s s HRAEY CO, S48 Tratalos et al,, 2007
351_ It LTI'T—= 0o 2 BTO .y
71z HEt Mg (t/year) Whitford et al,, 2001




44 | FUA =AU A A A B A H L
MH|A &= X= EX
Escobedo et al,, 2010
=5 =0 02 Simpson, 1998
Tia s = A2 FiH, U e ofux ’
ZH X|Y9| E;EF“:H’ 20 M ol Nicholson—Lord, 2003
Aol L X Hef e Akbari, 2002
Jim and Chen, 2009
+2 4 EQk = - European Commission, 2015
T —° o o=af ,
o5t a éiurvgﬁ;gn/hour) Pataki et al., 2011
M2 ME), EoF =9l (cm/h) Radford and James, 2012
B4 Malh Mz e = Weng, 2001
Dobbs et al,, 2011
=5 X0 O2 E=UE 3 HH(%)
T = [ T2 =
Z= wsf M2 |- Y0IEY 2Y BIBX) pobps et al., 20T
_ SE O] HEIIE YHE -
£20| ost A2 Eij:_,_! ;lacjol(;)s = European Commission, 2015
MY o X Dobbs et al., 2011
Ciatet Zoll <t
AN o A8 )
ST 2, | - BN XIE Send et al, 201
X|& X0l MH|A Thuiller et al,, 2005
i —
X3)
EYHIZ=(EYRIIES, pH)
EY 2ojd=(g/cm’ )
P, K, Mg, Ca = EQFOF
EOFXI S X ’ s s o o oo
LA RX| = %12 (mg/kg) Dobbs et al., 2011
Zn, Cu, Ni, Pb § £2&
(mg/kg)
e 50t
(CO, 2t 0, #¢
’ = Nowak and crane, 2002
EtA X{Zt AMHAHEFAL 0|23 HIO|QOHAZE
):l HtOIQE;IH:/I\, SHYETA 0I8E Hol2m AT European Commission, 2015
IR TR
HI KA oz M(HAAK|A 9
A MAIX HE TEH LES(LED, 'ﬁEA)A Vogt et al,, 2009
AMErLOEA (== O] Shannon El’o“é-)I = nglﬂ_
MECIAAE A Simpson x|~ Dobbs et al., 2011
O X{[C}OFA) © -
SFHCHEE) |XI To= HIS(%) Magurran, 2004
HEQ & QEAGOlA HA
82 gl XIC|HHE(%) Dwyer et al,, 1991
LHX/+HH H|g European Commission, 2015
=2 ozt. =0 =X 49 Fuller et al,, 2007
5 e TR Ao 4 Tratalos et al., 2007
A A/ BA 77 Dobbs et al,, 2011
H SH/L/RT BF He et al., 2016
A ME/BiSAE HIE

0| - 0|8t 7Hx|

5/ HE/A2//IX A7

Dwyer et al,, 1991
Dobbs et al,, 2011




Dwyer et al,, 1991
Frank et al,, 2006

Dwyer et al,, 1991

o O
- T
Dwyer et al,, 1991
e Jls oZ2O3/2™ nSSE 4 Breuste et al,, 2013
He et al.,, 2016
KIAZE . AIAN Dwyer et al,, 1991
Jim and Chen, 2009
RZIGA/REX o3 ’
HZ ETl(Green SHL/ZET T Tzoulas et al,, 2011

O|EX} MZEEX|S
02Xt IHES H=

REER DL

Douglas, 2012
Maas et al,, 2006
Fuller et al., 2007
Lee et al,, 2009
He et al.,, 2016

ArE|H 2SE/HIE

Z2IW/ZH USYS

Tan and Zhao, 2007
He et al,, 2016







A3 +UAl Z=ATH A AAE A F7E |47
A3 A ZATY YA A B FI}

A1E e AAE L F7EAE AF

et o (o = N DY
B~ gl
-
(@]
X

A A ST A% BEED) A5 B B 42080 £ ARES BT
5 ZEAL0 AFEL 247 B 2,667, 2

Tl ol @ 20k Bl

=

Q AoE FRH

rE
=
o
o
=2
[>
We
>,
ol

2]
© 9o R mAFHo] A

WEA 7L AZSHE et Sl o)

1o N

MH|A 3= o7 BEEHEx|

- ! HO|2OHA (SR, LIRY S HIO|QIHA Z&) 2.667 1,239
== 2 az (mwe oz Az =3 2833 0.963
3. 7S d M (S22 thrYst 715) 4,208 1103

4. 0712 xH (2 50| 02 0718 xHI|S) 4,583 0.584

= B RSN ok See xy, =Eus ) 3.458 0.884
6. A2 MZ (229 ¥ 7|5) 3.708 0.955
(22500, B+ @sxzol me oz ey 4.083 0.830

8. EUE RX| (ME Ms0 F2/8t dEo EY) 3.708 0.806

X2 |9, MECierd SX (MAIX| HIZ U SCHAN SX|) 4,292 0.908
10, 85 (0|20l MBS =7+ MZ) 4,208 0.658

1, B4l (OI2XI0IH &A =7+ HIZ) 4,708 0.464

og |12, @S (OIEXIA B8 7|5 HB) 3.917 0.830

—
23’3—55? Lﬂiﬁi_ﬁﬁﬂgﬂ S51gAlo 2 M| FHX]) 3.458 0.833
14, APB|E BE (AFSIH ASEE JHA) 3.875 0.947




481 £UA EATA QA2 G

g AL W2)F 2 7% BAE R S5 1WA 2 ey ANEE debin
(B3 4.339), E3 AU BAS 93 AEQ TR A@HI S1FAS A
s WS AR AR FASE F oL gl £ AYES Btk
7 B 4,202, 4.209). FU FA 715S BT & U ARZA FY BH o]
87 S= A3t B UehithEE 4042, BANE F BE APt o
& B PSEHNMOE B2E AEL 244 Qs

(® 3-2) 1t 2ofo| dExAt Zaf: FIix|gE Mty ot

AHIA o5 "It &2 s HEZHAL

1. HIO|2OHA ACHAMEMAL HIO| QDA ZF (ton/m?) 3.625 1,135

Z g HAY () 3.750 0.944
2, Al

Ma=le= S 72& 2 (7H) 3.125 0.900
3. W7 IREEZE MAH | SEYste MR HIE (%) 3.708 1.122
4, 07|12 =™ £E20sHH (), HH e HHE(%) 4,333 0.702

EYds=a U Z= 3.375 0.924
5. 24 % Z2 M

42 gz A HHE (%) 3.708 0.806

ASNLEHNES) MIiHIE (%) 3.583 0.881
6. 23 NH& ASEPMR JH2of| w2 QHA (m?/m) 3.625 1,013

ASEMR 72|of| T2 = =0 (m) 3.792 0.779

H|&~= CO, E=2F (ton/year) 4.208 0.884
7. 7|23 M

S8 FH HHXIAEE (toe) 3.125 0.797

EQf pH 3.625 0.824
8. EYE KX

EY JA=EH (mg/kg) 3.875 0.850

RN AN (HAXIY%) 4.292 0.690
9. MECIYY RX|

Shannon X|4= 3.833 0.917

LIX| tf =X|HE HIE (%) 3.292 0.859
10. & HSA|AQ| £ (I4) 3.542 0.932

HSAlE O|8XF = (H) 3.958 0.955




0.929
0.751
0.924
0.999
0.806
0.806
0.868
1.060
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3.083
4,042
3.625
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3.708
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A3 FHAl =ATA AL B2 | 51

12} dufo] MEZzAL A7E EGIR2 27 dufo] HAEXAE 3 AELE 33}
Atk 71l 24E B FolA Ag=TE 7P WA dEhd vlolemja g
AAFA LT, FaArLel A, AfdAE| L AU ERA FuS 42 2718k
ot B3 2R A0 7| WS A3 a2 7 WES AL Skl EA A
4 oz AL U% AR 20 A - E3HAL ZHA 9 ALS] A s 2 42 A
=Y OXI |

GEo] ZAAAT BANEL 13} BEEA o]F AEA AA

2% Wife] MEZA: 1% MBZA] YW 24919 ARANA aFsA
NE AT WS F7h R SHE AE 204E el 3 4ol AEE go
2 27 AEJL HERAE AWF 2 9| oF 40%0] SFH= 167 A7

= ar
Wt A7 4.000(947F =5) o]del AR EEHY. A=t M A yE
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7. 24 Ny FHX|HDto| 2% X} (T) 4,050 0.759
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8. EYE X
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12, F4 #IX| R mroate] 4 (7H) 3.450 0.759
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Abstract

A human in urban areas has depended on ecosystem for well-being. However, the impacts
of human activities and climate change on ecosystem have increased making great threat to
biodiversity and ecosystem services.

Ecosystem services in urban areas include provisioning, regulating, supporting and
cultural benefits to citizen. Human demands for ecosystem services could be met from
the near ecosystem. Therefore, it is important to evaluate urban ecosystem services
which contribute significantly to human well-being.

In this study we classified ecosystem functions and set indicators used for evaluating
ecosystem services of urban park in Suwon. A Delphi survey was performed and it
derived 12 ecosystem services and 14 indicators to evaluate them. The ecosystem
services include food and water resource for provisioning, air quality maintenance,
moderation of floods, noise reduction, temperature reduction and soil quality maintenance
for regulating, ecological network and biodiversity maintenance for supporting and
recreational, resting and educational values for cultural services.

The study sites, Maetan park and Seoho-Ggotme park, were evaluated with those
indicators. As the results, Maetan park would have higher value of ecosystem services
than Seoho-Ggotme park. Maetan park was established in 1985 conserving natural
resources while Seoho-Ggotme park was recently established without conservation.
Moreover, accessibility to the park and diversity of facilities would have people visit
Maetan park more often.

We also suggested strategies to improve each ecosystem services based on the results
of evaluation. A vegetable garden tended by citizen and planting fruit trees would
increase provisioning services. Creating wetlands in a park also contributes to inhabitant.
It prefers certain species with wide canopy to reduce temperature or species affecting
air quality improvement. A natural resource such as remaining forest in urban park also
give benefits to regulating services by reducing risk of floods. For increasing supporting
services a connectivity to other green areas should be considered. Moreover, ornamental
vegetation as food and shelter for urban birds is one of the alternative methods. Lastly,

installing exercise equipment, benches and educational space meeting needs of visitors
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would increase cultural services.

This study is significant because we evaluated ecosystem services in urban parks and
it would contribute to identify unrecognized services in urban parks, Suwon. The results
can be used for improving urban ecosystem services consistently in response to current
rapid urbanization.

We suggest three stands of strategic framework for ecosystem services in Suwon. The
first stand includes developing a management plan on ecosystem services in each urban
parks. The second stand includes the calculation of total amount of ecosystem services
and equal distribution. The third stand includes strategy for promoting individual
understanding about value of ecosystem services. As the further strategies are realized,

ecosystem services in Suwon can be improved in both quality and quantity.

Keyword: Urban ecosystem, Indicators for ecosystem services, Provisioning services,

Regulating services, Supporting services, Cultural services
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