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| :’I‘Oo'll -"_fll_| —|I: oo= |;o Peter(,] 983)
TAARS HEsHE 59 #HY Ft Vallerie(1953)
AR 7is SIS 215T0| HHS RSO0 7120 BEY B 21212000
JiR0) R2ES RB5I0 ZH B S HE12(2009)
I_o —
SARIOA #E], XS 8, 718 59| HiZ
Atz MEH, 2014
7tRE =A7F BEY 2o AAe 9 A0 tkRt V)5 E s i
7ke57t 7 7150l di718st - BEAgs d A - A 0)7]1E 2 - % AT 5 &
A 71, A =A 9 Al

A Vs, HYEE AN AF - A TP ST 59 e
4 A7 BT WA o A4 245 5 Al AR s 5ol
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a8 2-1) 71229 JIs

ol x| &} 20Y 7|5 Et XE
Tiees locted Mongsice BUBINgS Ca i1 Trees. being 4 sense of place and matriy s trees grow By dcumuline
2 2 secondey insdlating leys, regulating mmmnm:mm <arbon in their
tarparatuns arcund buldings. el heip 0 ruata 3 more Puman scale o ok edhucing the arourt of s
Pocad v can il aep kg o and ensng towuges. gentousa G in D0 amaphere,
EEM LR AL Al R YES0LY L MYH S

Tree-ined sireets have been proven i s prowic 18 30 PUTS for wiite A increae in ree diversity
s pries by s il 15%, Bkt pece ard ramars, They alsa prove an will beneds 3 bt of insecty,
chae 10 e in andior round troes where pombie. EEotar eurce of hectar o Bees b aecd mamemuls in our-
towes and Gies.

S71E

“rees it e parices o
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in some inszances, vess
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ot
=
N
}o
m{n
i)
0,
g
J
it}
=]
rg
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jail

R o
N

| A3kt °‘all§ Elﬂr-r ot JTA Alﬂ% ojAlshetA FEFS 1,690g(7t 2.58),
AAbEE 1,260g(97F 1.8, A 7989 1497 FR7), 50| gle B2 4
(10,000~12,00071/87] 1=]El@)el Hlsh o] Q= =& X 1,000~3,00071 &
Hasi, URE7] ol AR FHFE & FhET 20%01d AATTHESE 9,
2010). ESE Bradshaw et al.(1995)0] w2 u|= A|7}19] UHEES ofE54 Ho 10.8
£9 PM 102 AlASHs ALE Hiugon, = JAE HSHEANAY gt AtolA= A
9o = HlE H= £E2 PM10S 25%A = AA(Stewart et al., 2003)A1ZIckal AA| LY,

A=A 9] tj7| 45t adtol] gt U Aol B9 7RSS FAHOE o]ZH i

r
B
|

>
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7129EE FES APsITE 1 2% 584 1H19] SO. & Jekol] sirl= 7.4 17,
NO.+ 1,803.3 179 &Y% 71247 Qs 208 BAFQICHgEL-Erhv], 2003).
EQ 1892€ AA, shd B AR 7, @F4A 7 5 7RSS A3 TE S5
g2 24 29 18 AA, 1 AA+ee BE, 28 AAT, 28 AAl+erd B, 2
4 AR+ BE+ S EAY 2 2 b7 29Ed] sl S8, 29 A+
o =0 A9 19 AAEG 30 Ho] TS, 2€ AA+ord #E S 4% 2
A

AR+t B+ S =AT = 80 FrsEe T He AlE et azt

124, U=A], 39 5 BASAE BEY A o7t 9 A AT St TtESe E
¥ 5ol S YES A o3 S AX d71HA], AEHY] eAEE 5 F3Y
o, spHoju b2 o] Eoj7l7] Mol §4E, d%4 9 SELS 59t UyFEE
At ¥ £ A 5= o] A Al oIAZE ZAHO R YlEo] REHE RS I
Atk 5AE B fYE HES AStE &9 Aol S50 ot shHoRE &7
0] B9 &8 AAE MAARIS Yot g9 FAUE 5084 EY AT &
FE AaAIth AR vl5 ZERE(Portlnad)ol A= 7HES0 £315 53 2A] 23
HEOA 3~6H] =A EFE HokoH, HM(greenway)Z A7t 40%2] &7 {dot
AUt HUSICHFES €], 2012).

A2 AR QTE o= U= HES AT = o, 4k A, 238 A,
A& 37 BEA5 59 HOR |28 €9 & At U= BT o857 e
EQFOoRHE W2 o &3 ARSIt 4 IS AA YFolA $719 FH=E di7|=
HiEEE, U2, 7R, 7 B4 £5 F5ole] Boll B 29 & 2011 ¥ 24
oto] WehZ QAT E3F S AX oA 9= ARH 545 S0 EFHA
< ARG URRE Y] et Eofl= glEe EY IF S5 BlE&S SVMI7IH, B

A EFORRY 55, 7] SehE, A= ¥ SAIE et SvFY w9 St 2dE

job
\
e
=
s
=
&
[\
S
—
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(O 2-2) LR =& AA Hd 7Is

Precipitation

Canopy interception

Transpiration
& evaporation

Evapotranspiration

Infiltration

Roots take up so
moisture, increasing
runoff storage potential

A= @ EPA, 2013

@) kAl 07| =H

EAIG YiE EAE R QI8 FH WA HEE oF 3~5T 71 #A HEU,
95 7EE, OlABE kR 5o SAd 2o WER I gdior e Lot vt=
T Aems HEES At IeS 246k, a9 s 3712 gt 7] §
o7 WEthe SAEEY B oR FHY RS Wae 9¥S ot B3 AdE 5o A=
=2 U8l 7I=ERl EHoME v 9EE st tY] &8 ¥Est

EAI9 I eelet wet )l Uit o R A7 Qe A9 fle A9 AEE
Hla =, 9= de(London)olA= =4 6C WA S4=A
o, J50] gl 7FEY 390l 3T WA SAHEUT. WALE (Manchesten) o= %
o] =AHM 7|0l 12.8C7F WA ISHAHIAEZ ¢, 2012).
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(Ad 2-3) =X9 =A 07|12 =2 TIs

Atz: Bentrup, 2008

4) £

EAE QAT Wolgle SUL SRt AGHL AL A B S A4H

Asgo] AT 32 Il Belnt 193 BeLos|, Hxjol R fushy
= gtk et ohjet £20) A5, 7|3 SomRE wtgle] W 232

JFstel =4 PAY FHLS FUZIL AESE JHE SAgE shigl He Byl

of EE} AV SoIM WS 488 SR ATAAE UL Ut 2P Ak A

9 59t B Im St gl A9l W3] 50%9] 48 FARAE ehich e 9,

2010).

-

I:I|0

A

QA 2-4) =X A8 FH JIs5

5 to 8 dBA reduction
per 100 ft of buffer width

sethack
(sea diagrams)

Atz: Bentrup, 2008
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(2% 2-5) =X|2 A5 =H &1t

Sound Level Decrease with Distance Due to Tree/Shrub Buffer
90

80 \

70

- \\ T

50

Average Sound Level (dBA)

0 50 100 150 200 250 300 350 400 450

Distance from Noise Source (feet)

Control - (No tree/shrub buffer - truck noise at 55 mph)
Truck noise with 100-ft wide tree/shrub buffer
Car noise with 100-ft wide tree/shrub buffer

Sound Level Decrease with Distance Due to Tree/Shrub
and Landform Buffer

90
3
@ go
A I
g 70 —
—
E \\\\-\ T
=]
3 60 ——
2
e 50
MR

0 50 100 150 200 250 300 350 400 450

Distance from Noise Source (feet)

Control - (No tree/shrub buffer - truck noise at 55 mph)
Truck noise with 100-ft wide tree/shrub buffer & 4-ft high landform
Truck noise with 100-ft wide tree/shrub buffer &12-ft high landform

I:l 60 to 65 dBA acceptable noise levels for outdoor conversation
I:l 55 to 60 dBA acceptable noise levels for daytime residential areas
Atz: Bentrup, 2008

2) 4EiH s
(1) OR SAIZ MAIX| HZ

=A7F #5524 Yol 725 o 3%%4 A AZoE et thFAdS 91|23
Skt 7]ofshaL, APt 5*]%1194 A 20240 Aot} LA opYEEO] o] EE & T A
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£0] o7 50| A AHENT 7152
Thal SIITHEES, 1995 2@ 9, 1998; HAZ-Eriu], 2003; AFH, 2014).

TA| A ZA 7tRS= o EY AAA|QE oA, 2579 o] 5 thefeh AEA AH]
A5 AZ3teh Gibbsons et al.(2002)0] W2 Fso] WS &3 U5(100~1504
= 1 ofhe 25, IF ZRF E 359 AXAHE Attt Eugich Yot FEE
ot s ke =9 BE AAAE 7IES, URA] T BA 547 AZAA opEE
9] o]5E=7} HH, YopZ} oH3lEo] 27F0 2 A= =AE AZAA AH HEYA
£ 7FssHA St

off

3) Atel - HH TIs

(1) sx « d

r>

X g 23

SH LA et L
o}, 7tEa HA L
2 QIS AEFAE EojEH

EA)9] =4 S04 7 ozt HAH Aol e vjA, %o $A7 EA

Ao A = A2 ofe]Eo] A2 7]&3 QA e NSk, St AT H5dS
FIA7IH, 008 A9 HJFSFNADHD)S] 5742 E°l=t =2°] HrhTaylor et
al., 1998).
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A2E 7t2sg 2733 87 AH

1. 7I2+ HZ ToF AAH

Batala and Tsitsoni(2009)= & 12|A9] HAZ
= 98l 7 Wol A9 iR 72 350 gk

i

7](Thessaloniki)A19] EAFF Z7

P BRI 2419 B 0

()
oN

=0]7] {8l =A] oA 9] o] Aelet £ AEE sk AS A+ =449
H2EZ AT 2AFE 3749 7tESE HARYTIAY 37) Y E=(Nikis Avenue,
Egnatia Street, Karamanli Avenue)°ll YA|3f 3loH, wEsFo] U Eo] Qle= X goz

\Ll

T 24, ASAH 9 B wt AgE]dY YA ofnlRols WEW(Platanus
orientalis), A 1UYE|ot AEREol = GHUE(Celtis australis), 7FeFEto] ofjv]woll=
AW T(Albizia julibrissin), AW TLiquidambar orientalis), ONE|ZUAR|ZHA
(Cupfessus arizonica) & WWFOZ % 913719 71255 ARSI MEHL 57

T oS ARSI, 1L, B4, 3L, oHE $ER S 71RAU 2ARE A
]6} of =9 o 7|52 o] Ax, 35 2 o7 Hd, £7100 9= AE 718 oF,
A5 o|AAY, 1 &4, B3, EY U5 59 o] 23 Ak 7iEE 0] wet
Pollet. e 235 B o= 7hE4 A= 2 7

S~

T Fo(A% A7 fle W), Ee (AT
& e A% BAYE 9 YR, UaEFsiorsis U, 240 422 Brtetsic
(B 2-2) 5 4Z Mt ma T 71227

= e 7= &
1 | 2mo 7Ax 14 | EY HA
2 |25 9 2R W 15 | AlZBo= olst £ 24
3 | B0 g= A2 7| 16 | #el2 oISt IE &4
4 | 29 4R IR = 17 | el &4
5 | OJATE B0 7712 71 28 Z0| 18 | E7I0 % ZHi(secretion)
6 | E22 g2 4T | 19 |12y
7 | dEI 4R IR 25 20 | Ug 21
8 | M2 2= 2 21 | &2 27
9 | gg0l g= 22 | 27180 210
10 | SAIZ Qlet Tok 23 | ARG BEME K]
1| 7015 E= 30 UR 7R = 24 | T JLX|
12 | SR 2| 37 20| 25 | ZHKIR7|2 QI5t £X|
13 | EY 2= 26 | =8t MH(intensive pruning)

XAtZ : Batala and Tsitsoni, 2009
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2. Jt2 x| IME AF

20009 o5 vl= 75419 59 R FlFEoold BAe =7F 2A 9 AY A A=A
H3](National Urban and Community Forestry Advisory Counci)®} U5F 7| 5(Tree
Fund)@} 3 =A| 7k20] 27] IARES 2571 9ol 7EAo] AA1E 14,0009 159
U A% 9 27] AR 59 AFES RARIIH. Alg AlRF A HlolElE ARE-Sto]

et F, 2¢9] A4 ofF 717t
o 14,667 1152 UFE ARALSI 407) o9 7He|aeE 4 ARRIE B7F T 4
< BE4, 594, A4

aclow TRl 7A7te] FEL 2ASAT. AR AL 4% T7], BT, B
T, EQHA, $EEY 59 BEe AYSAL, BYH 2902 4% B3 Az U 4
A, BE UH], A2 Bol, AE B9, EXol§ 5 2ARIT A8)A adlozt ad]
9O @Y, A% ok T, £8 w4, FUI B4, U5, WA, A
(visibility) 5 B7} FEo2 AT B AP AZiel Aol goz FEoe
B5E 14000709 U HES QR golg AEeld Tagz Ml zAsdtt

1:10,000 ¥ o AH Y77} ggFdog AH AES uEhog AFFAE AASI
i, GPSz AAE &4 552 F2t AAE #7150

et 29I ZA S
MESIA Q09I +F, 37|, g9, EUEE, EYEA, 5 &4
=& 20l A% 37t A2l H|H) ¥ FAL EE HH|, 7= =0], 7= B, EXOIE
ABIH Q01 M7 H UM oI, 7iE HOL 3H, = %EI %’51 = Ot 54, #sl,
WA ERR), ZEAIH2|(visibility)

N
>,
iy
M
2
i_r,'
g
1o
V)
(@)
x
N
r
i)
i,
xQ
o
_:)
[@))
X
1o
N
1
o,
i
Y,
i,
)
o
>,
J

1o
B
N
k=t



A2 |21

(3% 2-6) borough?| LT MZ % &4

4.5%
Citywide 4.2% 45,094 trees planted
| 91.3%
8.1%
Bronx 55% 6,118 trees planted
| 86.4%
4.3%
Brooklyn 3.8% 10,946 trees planted
91.9%
49%
Manhattan 6.7% 4,409 trees planted
| 88.4%
32%
Queens 2.8% 17,298 trees planted
| 94.0%
4.2%
Staten Is 6.1% 6,323 trees planted
| 89.7%
20 40 6 LU
| ] Alive g Dead [ Missing ‘
N=Z : Lu et al, 2010
(a8 2-7) EX|OIE0 ME ZA| LIF YZE=
Citywide tree survival by landuse
01 One & Two Family 20,517 trees planted ‘ 94.0%
02 Multi famify Walk-up 5,992 trees planted 905%
06 Industrial & Manufacturing 840 trees planted ‘ 90.1%
08 Public Facilities and Institutions 3,058 trees planted ‘ 80.2%
03 Multi- family Elevator 3,199 trees planted ‘ 89.1%
05 Commercial & Office 2,577 trees planted ‘ 88.9%
10 Parking ks | 88.6%
04 Mixed Residential & Commercial 3.596 trees planted ‘ 88.2%
009 Open Space 1,989 trees planted | 87.7%
07 Transportation & Utility 738 trees planted | 87.3%
11 Vacant Land 1,609 trees planted | 86.2%
20 40 60 B0

Atz o Lu et al, 2010
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3. RUSI(rapid city site index) 2

Scharenbroch et al.(2017)2 ZA|9] AH Fejrto] H2] EA Bitel= 5447
EY 3 884 SAE 571 gl TA Ui A3 A SAHAE dSole nde =

514}, RUSI(rapid city site index) @& <F 5& oo 15719 wi7/f¥sE -5k d%
7|9t 7} eFtolth. RUSI BE2 715, ZA|, EF=E4, EYeiers, E%Wi &3t g9lo
2 FE2EH. 715890 A5E, QFE, 2E e 285 9oy, =AY

M= EdY, 1z}, HHo| HrIgEoR AAEHY. ESEE dHoRs gAA,
Z, A5 gt F2o] B7HEAL EFPEH aloM e BEHA], a4, Yl

OO

MY E HIEL R AAH Y E} 2 RUSI B29] a7k H3oH] s BAE, A7k,
T EAE 5 FAE D u]F FEEO 87 TA|A EAE AAEIYC

(a8 2-8) RUSI 229l Q01 & D{7iH=

| RUSI=(zs/3n)*100 |

e || =4 || swsew || summm || somssy
L[ zem o EpeT ' oH 22joi
©0-3) (0-3) (0-3) 0-3) (0-3)
T aums olmat FES EC 23N
: (0-3) (0-3) 0-3) ©0-3 (0-3)
= Sl s 2712 | [urage o
(0-3) N (0-3) (0-3) (0-3) N (0-3)

XtZ : Scharenbroch et al., 2017

4.

Jmn

2 = AL

HEH2 A23F AIAHA SR EA19] UFEo] ARFAAL, Hefeh Ad 8oz 2011¢

A HEH9 T2ol= 1kmitd BHF o= oF 8271F9 U7t AAEo] o,
Z 438,0000] 15-9] 71247t AR Eof9l= AR RAEIH. HEHAl= EA] 71259
FHE B7kst7] S8l =4 199 A2l A9]H(Color Infrared, CIR) 35 ARl 7]¥Ee.
= S5|nft} oF 409 &9t $ERARE AAISIRT A AT WIEHY] 7RSS 505 o4
o] AlAf=o] 9o, i $F 0 2= WUFE(Tilia) , BFUE(Acer), FH74(Quercus),
Zefe A (Platanus) A (Aesculus)Z AAQ] oF 75%E i}x]ﬁh:]—, TS 7249 o
# dlolHE gEato] 159 oW, 15-404, 404 o9 IFo = BFala, £2H vo|g
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2 ¥s} olg RAjsio] ol Higoz A7) U A 24 AL ek

(E 2-4) 72 44 71243 M2 Bt 20t

(21 %)
T3 s CIEY g|42-4 Yo mEHxt
I|LER2(Tilia) 56.9 60.2 39.8 1.9
HELIE 2 (Acer) 24.5 38.1 61.9 2.4
Z¥2(Aesculus) 5.2 47.4 52.6 7.7
Z2tEHAA(Platane) 13.4 50.1 499 4.9
A 100.0 52.4 47.6 1.8

Kt https://www.berlin.de/senuvk/umwelt/stadtgruen/stadtbaesume/de/vitalitaet/index.shtml

(a8 2-9) 7tz AEE IE OAl
2

———Hi 1],

S

Kt=: https://www.berlin.de/senuvk/umwelt/stadtgruen/stadtbaeume/de/daten_fakten/
altersklassen/index.shtml

(ad 2-10) 7t=25 GHEIE HIE 24

Altersklasse 1 (13,6% Altersklasse 2 (44,8%)

- 938 05 1 : 154 0|5t
(59,3607, 13.6%)

- Ay 1= 2 : 15-404
(196,208%, 44.8%)

- 9 I8 3 : 404 oA
(182,367%, 41.6%)

Altersklasse 3 (41,6%)

K& https://www.berlin.de/senuvk/umwelt/stadtgruen/stadtbacume/de/daten_fakten/
altersklassen/index.shtml
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HEHAE 24 712 2 54 HolHE 7RleR =4 I3t HJH AAH
(Griinflichen-informationssystem, GRIS)& =3It % CHIEZ = T3 EZ29]
71249} Fo] X0l Qlom, AMRA] Ee Vi)l ERO U= EXEE ] Ut

(I 2-11) HISY T2 ¥E 9

EA% 8 hR40 54 AA W71 9o 2 ARl 245t g He)
A% 9 1R4E G0 B4 494 WE AT ¥ BUERe NSt A
72 ARAE 5 FGA A% 2 B8 FAEA OAS PPOE ZASGON, EALS A
U hesgon TEstel A A4, A8 B8k, ABd 2w 9] ot
ARE EFA Haso] Y AL W] e 7kad A det o
B 9 AL, TRy, B3B8 59 FEL AFsigion, Fusgte] A2 9
o SpiAete] 912 B Smo] 2HlR, FH AYe] ABYS AR AEHA.
B3 75 913 BAERE T1ase] BRSNS A1F WA, Peans
ZAEOM, BR0| Fuolut 2 Ezole] AEAS Uehis iy AEE 25, 7
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SZ(BH)

12 83 T S o2 ojyste] BAS BETH A s,
2Rkt So] YRS Wk W0l Shutoltt. BN 424 -2e B4xd 1
oA BhSsH G4 oA o S Wsheel 4 RS SAse 1
7 71Ee 5ol o, W, Z7HK9 A 9 BAE A Folt. B2g ol 4

Y 5F 722 A4, S, R E, SUAE, ADHE SeAR BrHH.
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) | oy | T RIS, SR JRniRle] EIA] RIAE EE Y HAMBO| 28] 11-25%
52 X2 QIalof 0| gis FIHX| E 4T £20] 25% O[3t
3 | oy | - F RS, KR JHREI] EDIA] RIS EE Y HAIBO| 480 26-50%
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(& 2-8) ¥z 53 7
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g | 22101 21 BO| 22T B} QIOM, S HETH 25% O[SIRA R} gt
o7 | olm
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1 122 | z1= 10| 21 HX|1It 4m O[40|H, =2 FE7t 25% Olst2M 27t gl
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3. HrAdXI=(NDVI)

NDVI(Normal Difference Vegetation Index)= Yoy F27] 5 YZAEA} 7]
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Vegetation Index) & TRt A|#EE0] ARGEIL Sl=H o5 7FE tEAR] ABA57F
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(d3 2-15) NDVIQ| 7Hd

Stressed Leaf Healthy Leaf
A= http://www.greenaerotech.com/what-is—ndvi/
(a8 2-16) 2HYM OXE 7HHZE &&3 NDVI 54
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81 14,305 393,828 38,900 31,145 | 3,920 27,225 26,961 7,443 | 19,518

143 | 30,012 | 1,196,880 | 448,595 83,437 | 14,425 69,012 82,216 | 29,130 | 53,087
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Abstract

Evaluation of the Growth and Health of Street Trees in Suwon

In recent years, the number of days of heatwave has increased rapidly due to
climate change. The heatwave in 2018 led to record-breaking temperatures in
Republic of Korea. The heatwave can be extremely uncomfortable and even fatal,
especially to the elderly. As a policy to mitigate the heatwave and urban heat
island, making urban forests including street trees is an important issue. Street
trees increase the liveability of cities by reducing stormwater runoff, improving
air quality, storing carbon, providing shade, and ameliorating the urban
heat-island effect. Street trees also enhance biodiversity by providing food, habitat
and landscape connectivity for urban fauna. In this study, the health status of
street trees in Suwon was evaluated, and the factors affecting the growth of the
trees were also derived.

In order to evaluate the growth and health of street trees, field survey was carried
out on a total of 125 trees in 25 sections of the Deogyeong-daero where is through
the city. During the field survey, the following items were examined: Street trees
health status (i.e. species, height, DBH (diameter at breast height), planting types,
vigor, etc.), soil factors (i.e. soil temperature, humidity, pH, hardness, etc.), and
environmental factors (i.e. landuse, road width, etc.).

As the results of field survey, the main species of the street trees was Zelkova
serrata, which was healthy in most of the sections. The factors such as planting
types, soil temperatures, tree cover, road extension, distance from the road were
derived to affect the growth and health of street trees, and the differences were

significant.



The soil temperature on the healthy street trees was low, and the double row
of street trees was healthier than the single row of those. The results can be the
basis for supporting the urban forest as a countermeasure for mitigation of the
urban heat-island effect. The installation of tree covers influenced the tree health,
and the facilities are necessary for tree protection. Most of the soil pH was at
the middle-level, but the soil pH was higher in some section adjacent to the road.
Through the results, it is important to manage soil conditions in which trees can
grow well.

In the case of this study area, the growth of street trees was found to be good
in most of the sections except for the extended road segments. The street trees
in the extended road were re-implanted and showed low vitality because of the
effects of constructions, lack of supervision, and so on.

Based on the results of this study, the following policies were proposed. First,
it is necessary to make up the soil conditions at the time of planting as well as
managing. Second, it suggests evaluating the health of the trees when establishing
the plan for street trees every 5-year. Third, it is necessary to set the quantitative
goal for healthier street trees. Fourth, it is urgent to introduce Adopt-a-tree project
with citizens. Last, it should establish the green infrastructure of Suwon organically
linked with urban forest, urban parks, and greenways including street trees.

In the further study, it is necessary to investigate the influence factors
considering road size for proper street trees management and to apply various

methods to examine the health status of street trees.

Keywords : Urban ecosystem, Green infrastructure, Urban heat island effect, Soil

condition, Tree growth
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