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ABSTRACT

In response to climate change, urban forests serve not only as carbon sinks but also are critical in reducing temperature
and saving energy. This study proposes an efficient method for urban forest creation focused on temperature reduction and
quantitatively assesses its impact using the Tree Canopy Ratio (TCR). The study was conducted in Gukchae-bosang Memorial
Park, Daegu, South Korea. Eight scenarios were developed, with TCR values ranging from 0% to 70% at 10% intervals. Using
ENVI-met, a microclimate simulation model, temperature changes were analyzed across scenarios, and optimal canopy
coverage intervals were derived using R. The temperature reduction effects were converted into energy savings using SPSS
and established energy conversion formulas. The results showed that both temperature reduction and energy savings increased
with higher TCR values. Specifically, the 30% TCR scenario was found to be the most efficient in reducing temperature.
Furthermore, temperature reduction at 30% TCR over six hours was equivalent to the annual carbon absorption of
approximately 28.5 trees and that at 70% TCR of 56.4 trees. This study provides quantitative evidence of the climate
mitigation benefits of urban forests and suggests optimal TCR levels for maximizing temperature and energy reductions. The

findings offer a scientific basis for planning and designing urban forests under spatial constraints in dense urban areas.
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Lam, 2016; Rodriguez et al., 2025) 52 &3 ZA|EHS
ASFstoH(Coutts et al., 2016; Park et al., 2019; Sun et al.,
2024). F7HH 0 & =2|9] 7|2 A7 BI= W AIZF FH
A9j0] Pt oux A8FS Zol(Kong et al. 2016:
Ravazdezh and Rivers, 2025; Wu et al., 2025) &4 v|&
S £0]+= ofHo] Qo] F8 AEHI B2 Ur9 T4
A QoA FAFRY ol 7R E 7HIh o] Hgt o]
o F8 FHoA ZA W FAT SFAFTURA TAlE
-2 FA/do] m|Esto] adAQl EAle 24
MEAQ A7} & Q35 (Park et al., 2023). 3
TAAE 712 ARE 96 SEFE 591
2 5 (Tree Canopy Ratio, TCR) B4 EH & A%
SHYEE g E d4 HEE st AHE =9
on, LAY 72 9 7HgA- oA Az &
Skt A7F Eds] APE I ok
TE52 FHUIEE(TCR) 9 75 F27F EA]
nX= JFE FHsletal Qlok. Wang et al
(2023)2 UAV €7 to|HE &8l A oA 9] Fo
w2 Y7F gakel 3y roA 9 Yzt Ak EA5HY
o FRoIA 9] W7t Ayt o a9 e EEC] 20%
oldd W Fztmgol] Fastr] ARl 40% o]
M B dS AART Ziter et al. (2019) 3 I
5 WAL ERpA 2 @9 EA] 7100 tiE A5
282 AEeetitd. o5 gE HZo] 7ol wet
71 20| HAPH o R FAFoH, T ZAES FHEI
A 3 0] E HA o] 40% oY A U ¥4 2t
7t Aol Qlt). ol 3 & HAo| o YHAA
7F 7okl 18Rk 2g0] S7F67] wzol=al o
Z35AEE Min et al. (2022) =A] HAA H3HE 26l

lo Ay

n:]oln r

N

=2
¢

o) oo e
i V sk

1)

Lorle 4 to o
r

L ol
r—>'~l~ i R ol
o) 5 %0

oL, =
F'ROE.

[}
&
=

Journal of Climate Change Research 2025, Vol. 16, No. 6

TFRt TA] =20 AlF =31 AU 5 AAdste] d
A A 0 BAeet 18 5] e = 19
Ae] 27t 7o Al BRE wgoH, H2a A
A 58 Wt goldsg w Ade] £ /e A
E78 Bk ShAY L=0] o] SN ATEE
271 9 B4 pa Ad eHAAel RAH I
A el o] aTael AR ALS o A4
B0 QANE maohs A7 Hawe AFAt
Ouyang et al. (2020)2 ¥ 88 E43517] Yl TA|
w9k TCRO| T2 TCR 2%l 4] 30%71] 2% 7HHE o2
AyEles BAsn. QEoE TCRE Z/HYE
o %8 W7t BIFE Beom, TCR 20%0l4 £
ZaTHE Ho| o] Wzt Aol Tady A%t
2 9] TCRE 20%014 30%=Z BRI £59] ¥
= 9%t BEH AAULE AAIF
A 0 2= A|EU oA Greening Sydney Strategy
2 2gafo] 2050W7HA] STIBE 24 27%0) 4 40%
7] E3lshe AL ERE 313 9loH(City of Sydney,
2023), WHE0] A= Urban Forest Strategy (2012 ~2032)
S A9 20408717 FFAA] SATRES 40%71
Sste] 4] /122 BEL AL BEE AAGL 9
o o JolE SRIRE 2718 BHOE w80 u
FEE 30% EXNew York City Urban Forestry Task
Force, 2021), HIZAZ249] $LHIEE 30% T4
(Ajuntament de Barcelona, 2017), AH]o}9] wjd 5,000
2 U A7](SDG Local Action, 2024), #H9] $u]&
£ 22% EAl(Greater London Authority, 2025) 5 F8 T
AAE Y3 44 9 58 1% 8 B0 S 9g
AS NekA ST Uk A A7 Asel HaA
of mEd oe FABS +EF U FUNEE F7]
0 29 Yrtasel 185 27k gt 712 ARe
SA GHAY AT A 28 AMoz AAeo] -
BURHICRIE B 59 WY HH2 T8 9
cololl =W EA|E =A|GA]0] FHORRt X o] =3
FRIUEES A9 725 H3totel= o] Tasitt
SHATE 5 7PE 719 9 XA E4J9 Ao]E Foll A
o] 74 I EELZ AJolstA yerd &= o, 9]
THEE EARGOM = EAES RASH] SIg FERt
HA o] gHE7] og]g AAolth webA =9 =4 &
A HHgSt Al aEAl 24 dAEE FHASst
SfjoF it ERE 7|E0l= EAIEY] 71 Afolu '

T 5 ME 7S BAT A7 FE olFdoH,

|

£

[¢]

=

A

=

o

B X oo
ot ofo 1



T ]/\]'0}'_]_ oy x] A]-_Q_Elz 747}
o] 7lH oL A A7 AAEIA AFH oz BEA s
Aol 7HE FTAA NS BAE & A
= W8G9 A 9 ARSI HTES
2, £A%9 712 A7 7153 wa A ZRE
AAISte E3td oz BASIY, A9 aitAl R4
Jerstast gk g S8 7le Azke A
= —’F?_Jrlqi%% AAste] AU E F=3ta, ]y
E5) A}eE] Q0] 41 9 Z=xuksko] 7]
AL a5 BA5tY, 8839 TAE RA AT

AlEdlolAd é% HFFo® ofif%]

2. d1EA

2.1.

re
oZ

Tun

Fig. 1€ 2 179 4% 34g tepich 2 a7
g7 F7o XN FARNLE/NETUS o
49T BE(TCR) W] hE 1849 71& A7 73
2 =&37] 99 s7he] Aueles BAster o2
8 A BAoNA O] S8, 14, AF 59 47 4T
18 £ 07|% WSS BT 5 A A4

I2 73 ENVI-metS &85}t ENVI-met T2 13

rr

do

HIES Helof ME TAIES| 712 H Bta XNz &0t 24 Y SM2URS7[8S5H AR

1225

2 w0 rgalge
%;«—4 @?% At
lst7] fsh Alue] e 23
2011*1 AA| 5ol AAE AXE X
ot ¥hget A% ®ES F5o5t0] 24 tiAA] Q1o A
SAR S} FZ vl skt didRe 7Y 77k A1E QL
AWSAI(860) A 9] HolEHE ASHLE EE5H31e
o AlEgo] Aol AHEE 71AESE 5T 7171 2023
| 73 8€9] ATt gle I 71AES] AREE
B o8& ASsH

o2 7} AUE| ¥ S EFE7IEEY Helol o
gt 7| 23= FESHY] 712 A AYE A6k, 7
AUl Q 2t A3gre] Apol7t FoJRtA] &elstr] s R
version 4.5.1% &-85}0] ANOVA (EAHEA) Duncan 373
& A5t o] B4 37 E4(Segmented Regression
Analysisy& AA|Sto] S EE9] #slo] ©hE HAHS
27 712470 48291 TCR P71+ =&t 37F
Ao & TCR ¥so] W 222 7|2 A7 a¥s &
QIst7] 9o 3 FU= VIEAE: £F dHE FF
of 7|12 A7 aE Hlwstlon, £A4 ¥l 7
AT 322 72 A AE 0|83t 0]F2
Aol AREE QI

71 & A7 &ol] ogt HHAQ ovA A aiE
AFA o g BASL7] Q5) SPSS statistics 27 L& 1S
gr83lo] Kong et al. (2016)0] 73t 4] (1), 4] (2)Z A
Arstgint. A A4kE s 24 8 2 FAST
olA9] 7|2 gk E8oto] ovA] AAFS ALlstH o
o o] B4 A IAFo R Hitsto H]JJ-O} o} oy
A AT AL T oA A7 A ol S FolA

ol
L

i FFO

Scenario Design and Simulation Model Development

= Study site : Gukchae-bosangMemorial Park
= 8scenarios based on changes in TCR

- Microclimate Model: ENVI-i met

ion Input Data Prep

= Validation of ENVI-met Model

Analysis of Scenario Results by TCR Changes Temperature Reduction Estimation

| Estimation of Temperature Reduction

Estimation of Energy Reduction |

- ysis foreach

= Analysis uf op(lmal TCRthrough Inter-Scenario
Comparison
- ANOVA and Duncan’s test (Rversion 4.5.1) &

= Energy i ysis foreach

- Energyreduction formula by Konget al. (2016)
SPSS istics 27

Regression Analysis
= Analysis of Vertical Temperature Profiles for Each
Scenario
[

= Carbon reduction estimation based on energy savings

Comprehensive Analysis and Proposal of Urban Forest Creation Strategies for Carbon Neutrality

Fig. 1. Research process flowchart
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Gukchaebosang Memorial Park Area‘
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Deciduous |  Conifer Street tree

Species Acer Pinus Quercus
Height Sm 7m 7m
Crown width 4m 4m 3m
Trunk height 3m 4m 3m

(a) Building and Vegetation Data

[ soil
[ Grass [ Brick
[ Tree [ Concrete
[ Building I Asphalt

(b) Land Cover Data

Fig. 3. Study area spatial data preparation for ENVI-met simulation

Table 1. Simulation basic input parameters

Category Input values
Date 1/8/2023
Start time 06:00
Total simulation time (h) 14
Analysis area (m) 700 x 520
Grid size (m) 2 x2x3

Table 2. Input data for meteorological simulation (Mean, July—August 2023)

Time Temperature | Humidity | Wind speed Wind Time Temperature | Humidity | Wind speed Wind
(©) (%) (m/s) direction (° ) (©) (%) (m/s) direction (° )
00:00 25.6 80.9 12:00 30.8 59.6
01:00 253 82.1 13:00 315 56.9
02:00 24.9 84.3 14:00 32.0 55.3
03:00 24.6 85.8 15:00 323 54.2
04:00 243 86.9 16:00 322 54.6
05:00 24.1 87.9 17:00 31.8 56.3
06:00 24.0 88.5 to Ho 18:00 30.9 59.9 to Ho
07:00 25.0 84.7 19:00 29.9 63.9
08:00 26.4 78.9 20:00 28.7 69.0
09:00 27.7 73.2 21:00 27.8 72.2
10:00 28.9 67.4 22:00 27.1 75.6
11:00 30.1 62.8 23:00 26.5 77.9

H g9 A&, EXATEARREE 5517 Yo A ENE
Ho A Algdh= £AAFE 1:5000(2023), 74 Fo] A
AlEFste EAYEAZQ2023E)E E8ston 59
AAFEE wtFstr] sl H-FGA oA AFsh= 7t
2AH20229) ARE 28519 Geodata to ENVI-met
E2709 AH-E AT FHE 7HSoklth(Fig. 3(b). 4
S 95t AA 7R EOl 7] 700m x 52 0m x 120
mo|t SAELE 2m x 2m x 3mE A} o=
AlEFolAd Helel ZgE HE 5 M =2 EE 2
SotEE ofo] Yl QHY/AgE 1St grolth

5 Holy 52 ¢ i+t 7FEESAE20229) H
o] &&olUoH, TIESY 3, £ERY, £52

A, FA4A ol gt FRE= AFEHL YAT L W

5 5Bo] et AR AFHA ot TU Yol £
Ag @Rl AA D ARS Fastoich. olest
Aug Fon ABdolA Wel U A TR,
4%, has 57 AR S92 ZES £8 o]
68 7EST ARl 2Y 752 98 A
2o 5330, 39U WY BYS 15 WIS 15
3} B9 959 2% 150Ith 25 F4L A
HNRSAE, A9 U 2Y BRRALE B 2AkE
U e BG4, G5, BY IR AR50 25 @
SR ugoR AgEgon AgRA AT BA%
QoA Fbg mol AdE BASE BEUT, YAk
AU, 12AE YEUHRGT B8] 49 1B 5
g EEETe B3] ) Aveled newA
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gotow, T WE A ot5AY2 AR vhgE
AUTh(Fig. 3(a)).

tE 5H9 714 wtgstr] Yo ASOS i+ A
9] 2023 79 ¥ 8¥9 7|2, FLk, &, FTY At &
9 7VEARE E8oleH, 619 F IS AQgt
ALY Al B2 2 FEE APt A
S AlYsto] B2 o] HFHR 74 A4S vrddloy
24A7k0] AIZE 9 714 st aAl S ch(Table 1).
FTEHL 7|2, 5o 5YUTH 7|7 HaghS AREoH,
A5 9 ZoflEo] W2 T4lo B4 FFol AEslA vt
7] el HRIFFS thEFH R A5 TH(Table 2).
Z AEH o)A Al @AY AaE Edbolr] {9
06:005F-E 20:007t2] & 14417t B2t A g o] HS XY
Skt

2.4, N2 24

EA% 24 A 71 2 oA ARS 9% 184

Table 3. Number of trees per scenario

AA S AASHE AS 5222 TCR (Tree Canopy
Ratio)S WE AU 5 Aottt =9 A4 Al
o] SN EE F4 FH 30~40%F o] H85t1
A AE| e Wt e 72 At avE AFHoR
v waty] o g3 HH 02 TCRE WSt HoH,
35t zlo| & 3helsly] 98 TCRES 10% 7HAC & Z71A]
ot ARSI EF LA =5 A7} 7T &
e F Y BRI A, Y, B
9 FAPolH, 7]E TollA wEo] AAEHAYAE A
et zggo® ghystol wEFS 2 ESHGH o]
o o] it HAA F=E FES Xt oH
TCR 0%l 4] TCR 60%7HA] 770 Alute] 97t = &= i},
F7HH o2 BERELEY FgH ACPHES 15 A
2 AT AL Hd 9 EES 3 HAH Y 70%71A]
94T 4= 9lo] TCR 70%5 ZFCE HFHOE TCR
0%, TCR 10%, TCE 20%, TCR 30%, TCR 40%, TCR
50%, TCR 60%, TCR 70%9] % 87§ AlU2]o= Ao}

[¢)

) Number of Trees in Urban Forest Tree Canopy Area
Scenarios Deciduous Conifer Total (Tree Canopy Ratio)
TCR 0% 0 0 0 0m’ (0%)
TCR 10% 290 101 391 4,189 m? (10.0%)
TCR 20% 577 195 772 8,322 m? (20.0%)
TCR 30% 843 357 1,186 12,783 m’ (30.7%)
TCR 40% 1,219 404 1,623 16,683 m” (40.1%)
TCR 50% 1,492 711 2,203 20,852 m? (50.1%)
TCR 60% 2,547 821 3,368 25,055 m? (60.2%)
TCR 70% 3,137 878 4,015 29,174 m? (70.4%)

A oNEEn e

B0 ¢

TCR 0%

oty S - T
Ry [ a2 Bhe

L

TCR 50%
Fig. 4. Scenario—based spatial data for simulation

TCR 40%
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Fig. 5. Air temperature distribution by TCR scenario
(12:00 ~ 17:00)
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0% scenario (15:00)

10% ~ 0% 20% ~ 0% 30% ~ 0% 40% ~ 0% 50% ~ 0% 60% ~ 0% 70% ~ 0%
above 0T 0.60% 0.24% 0.12% 0.04% 0.04% 0.03% 0.03%
-1T ~0T 99.40% 92.65% 57.16% 41.50% 29.71% 24.06% 18.94%
2T ~-1T 0.00% 7.11% 42.73% 56.71% 57.07% 45.90% 41.62%
3T ~-2C 0.00% 0.00% 0.00% 1.75% 13.18% 30.01% 39.42%

FS d 1L5mojAe EAlE Wi 7|2H3E AnEE
TCR 10%, TCR 20%0lA 1T ~ 0T A7+s w&o] zkz}
99.40%, 92.65%% 74 37 Uelgth. TCR 30%0] 4=
-1T ~0C A= HAo] 57.16%= 7P HAAT 2T ~
-1C AzE W&ol 42.73%7M4] F7Fstlem™, TCR
40%, TCR 50% 2T ~-1C A" W2 o] 7} 56.71%,
57.07%2 714 3A Vet TCR 60%, TCR 70%0] 4]
= 2C ~-1T AE "ol 42 45.90%, 41.62%= 7+
2 FAG 3T ~2C A7d 94 E3 30% ol A}
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A Table 4). 5ps2go] Z7kge] wet 712 A
et AR FFE A= "7 HolAl= AL s
HAAY S7F QA AR A=

WA A4 TCR ®3to wet 7|2 A9 F&rt
AXS ZAstglon, dAE FHIEE(TCR) 57t
w2 Pt 7129 Apo|7h EAst=A] &elsty] {5 4
B A (one-way ANOVA)S AAISHTE 11 23 TCR
2o met B 7|2 SAZLE o3t JolE HAl
Om(F=12.82, p<0.001), TCRO| 27}8H=2 WF 7L
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Table 5. Results of simulated date and ANOVA test
Scenario n Average SD F Duncan
TCR 10% 18 33.85C 0.658
TCR 20% 18 33.57C 0.615
TCR 30% 18 33.30C 0.567 TCR 10%*> TCR 20%8b>
TCR 40% 18 33.10C 0.534 12.82" TCR 30%™>TCR 40%>
TCR 50% 18 32.90C 0.502 TCR 50-60% > TCR 70%°
TCR 60% 18 32.73C 0.480
TCR 70% 18 32.54TC 0.481
" p <005 7 p <001, p <0001
[ oC above A A
[ -025C 0 0T 58.5m
-050°C to -025C
B -075C
B -1.00C 1o -075C
3 & = by 43 Park outside | Park inside " Park outside
= i = o
1 Eysigey-hd Sidovk Mood oad Sidewalk
Maglﬂﬁ ﬁ = w?ﬁm Central commercial area Gukchae-bosang Memorial Park Residential area
Cross section for vertical analysis TCR 10% - TCR 0%
A A A A
58.5m 58.5m
Park outside Park inside ) Park outside Park inside Park outside
ng W e

Sidewalk load

Central commercial area

Gukchae—bosang Memorial Park " %%

TCR 20% - TCR 0%

Residential area

Park inside

Park outside

Sidewalk Road
Central commercial area

Gukchae-bosang Memorial Park "¢ S

TCR 40% - TCR 0%

Residential area

Park outside

13.5m
om

Sidowalk Road

Central commercial area

Gukchae—bosang Memorial Park " *

TCR 60% - TCR 0%
Fig. 7. Scenario cross—section images (entire cross—section & inside the urban forest, 15:00)

7]

jowalk

Residential area

FeFo] W3} Fo]2 uholst G829 TCR 7-3¢

o] Yol A UEFHTHTable 5). TCR Z7}0] w&
2 A%
< =& f8) 2E IR

X (segmented regression

analysis)2 3%t 23, TCR °F 31.66%14 24 7]<
719] W37t BAHCRE [FOJ5tA UERslt Davies HA
AiHp=0.0045F S FHIEE(TCR) S7t°] e
71& Azl TACNA 71=%7] M7t #onEE 2}l

bt ]
Gukchae-bosang Memorial Park " s

I it
Sidewalk. Road

Central commercial area

Residential area

TCR 30% - TCR 0%

Park outside

Sidawalk Rosd
Central commercial area

jowalk

- ) oad i
Gukchae-bosang Memorial Park Residential area

TCR 50% - TCR 0%

Park outside

135m
om

Sidowalk Road

Central commercial area

idowalk

- . o 5
Gukchae-bosang Memorial Park Residential area

TCR 70% - TCR 0%

stgom, ol TCR¥ Wit 71 A7 o] FHet &
o] EATL AlAkit.

BHA o)A F7to|A= TCRo| 271E4-E 7|2 AL
Fol E3talA] F71H0m(71€7] =-0.0274, p < 0.001),
29 ol Fol 7]e A7 Z7hgo] YA A
S Hgou FAHoR {ostAL Yolthr]er] -
-0.0187). ol= I EE o 30%7HA] 71 A7 ALl
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(m) TCR TCR TCR TCR TCR TCR TCR
m
10% 20% 30% 40% 50% 60% 70%
-0.5C ~
(m . 58.5 58.5 58.5 58.5 58.5 58.5 58.5
60 -0.0C
50 -1.0C ~
0 : 16.5 285 345 40.5 46.5 495
-0.5C
* -1.5C ~
20 . 10.5 16.5 19.5 22.5 28.5
i -1.0C
TCRO% TCRO% TCRO% TCRO% TCRO% TCRO% TCRO% 15 "C : : : )
-TCR10% -TCR20% -TCR30% -TCR40% -TCR50% -TCR60%  -TCR70% .
Temperature reduction < -0.5°C Temperature reduction 2 -0.5°C Temperature reduction > -1.0°C -25 OC ~ 2 7 4 5 7 5
Temperature reduction > -1.5°C  [Jll Temperature reduction > -20°C  [l] Temperature reduction > -2.5°C -20°C . . .
~-2.5TC 2.7 2.7

(a) Vertical distribution of temperature reduction by TCR

scenarios

(b) Maximum height across temperature reduction ranges

Fig. 8. Maximum height ranges of temperature reduction by TCR scenarios
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13.5 m7HA S B4 W Agelelth. e 2o v
P Feols TUYRE 7bg Wol mghsh y-
136 ©Eo] o] AUE oS ulwskATkFig. 7).

oA 54 WY 13.5mE EA%0] A 77l
A W= elR, 15 71208 7 AU 2.9} TCR 0%
2 wEPL v W 712 AzkEo] TCR 10%o14 ~0.3
0T, TCR 20%°f|A] -0.61TC, TCR 30%°fA] -0.94C, TCR
40%°0| 4] -1.17C, TCR 50%°]|A] -1.38C, TCR 60%0]A]
-1.59C, TCR 70%°fA] —-1.75C % YETH

29 9EE mASL s8.5m ol9 2 WMo A
TCR 0% tju] AlU2] 98 712 A7 olS vafe o
(Fig. 8(b), ST EE Z7}o] wret A7k Zwet 44 o
A} W97 EgT) 2o o s HUHoR SEE 4
aFo| LJE}THFig. 8(a)). TCR 10%= TfEE —0.5C o
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5t9] mlm|gk 4220|910}, TCR 20%0] 4= —0.5C oAt
Az H97F Hd 16.5 m7HA] P4 UEk TCR 30%°f 4]
L —0.5C o4 A7 W7} 28.5m, —1T oA A7 ¥
7F 9 10.5 m2 UEFE O™, TCR 40%4&= —0.5TC ©]
A A7 W7t 34.5m, —1T o)A A M7 A 165
m, —1.5C ol Az ¥9l= 4.5 m7HA] Yt TCR
50%°1 A= -1.5C ol Az He7F 7.5 m, 2T o] A
Z H97F 27 m7HR] YRS TCR 60 ~ 70%0 A&
27 m A 25T o9 712 A B ol
¢ A= suYEE] SUHSE 712 AR A=t
w07} Ao g =W, 3] TCR 50% o|Alol|A] -
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gy ZA7E =39S 1] TCRo| 27182 7] 20]
AdE s 4F2 E¥on, 535 &5 off 1s0lA9
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Table 6. Energy and carbon reduction (h =58.5m)

Ti S . R ion Modsl Energy Reduction Carbon Reduction
ime cenario egression Mode (kWh) kg/CO keCOyha
TCR 10% 0.00087x%-0.0998x+32.707 45.58 21.64 4.61
TCR 20% 0.00077x%-0.0913x+32.518 89.80 42.63 9.08
TCR 30% 0.00069x%-0.0840x+32.356 129.16 61.31 13.06
12:00 TCR 40% 0.00063x%-0.0788x+32.238 159.91 7591 16.17
TCR 50% 0.00057x%-0.0737x+32.123 188.46 89.46 19.05
TCR 60% 0.00051x%-0.0689x+32.009 220.24 104.55 22.27
TCR 70% 0.00043x%-0.0615x+31.835 266.16 126.35 26.91
TCR 10% 0.00097x%-0.1105x+33.632 70.06 33.26 7.08
TCR 20% 0.00085x%-0.0997x+33.382 133.09 63.18 13.46
TCR 30% 0.00075x%-0.0904x+33.166 190.24 90.31 19.23
13:00 TCR 40% 0.00067x%-0.084x+33.013 232.23 110.24 23.48
TCR 50% 0.00060x%-0.0777x+32.867 270.98 128.63 27.4
TCR 60% 0.00054x%-0.0721x+32.729 310.98 147.62 31.44
TCR 70% 0.00046x%-0.0647x+32.552 359.49 170.65 36.35
TCR 10% 0.00107x%-0.1188x+34.296 85.02 40.36 8.6
TCR 20% 0.00092x%-0.1057x+33.987 166.69 79.13 16.85
TCR 30% 0.00079x%-0.0943x+33.713 242.20 114.97 24.49
14:00 TCR 40% 0.00071x%-0.0865x+33.524 295.84 140.44 29.91
TCR 50% 0.00062x%-0.0788x+33.338 347.99 165.19 35.18
TCR 60% 0.00055x%-0.0724x+33.178 395.50 187.74 39.99
TCR 70% 0.00047x%-0.0651x+33.001 445.03 211.26 44.99
TCR 10% 0.00110x%-0.1207x+34.582 76.43 36.28 7.73
TCR 20% 0.00095x%-0.1072x+34.264 161.45 76.64 16.32
TCR 30% 0.00081x%-0.0944x+33.953 248.22 117.83 25.1
15:00 TCR 40% 0.00071x%-0.0851x+33.726 313.30 148.72 31.68
TCR 50% 0.00060x%-0.0753x+33.489 380.48 180.61 38.47
TCR 60% 0.00051x%-0.0673x+33.290 438.95 208.37 44.38
TCR 70% 0.00042x%-0.0594x+33.100 491.97 233.54 49.74
TCR 10% 0.00103x%-0.1111x+34.364 69.77 33.12 7.05
TCR 20% 0.00089x%-0.0979x+34.052 153.78 73 15.55
TCR 30% 0.00074x%-0.0845x+33.729 245.30 116.44 24.8
16:00 TCR 40% 0.00062x%-0.0745x+33.485 315.72 149.87 31.92
TCR 50% 0.00050x%-0.0635x+33.221 391.51 185.85 39.58
TCR 60% 0.00040x%-0.0546x+33.001 456.44 216.67 46.15
TCR 70% 0.00030x%-0.0460x+32.793 514.99 244.47 52.07
TCR 10% 0.00088x%-0.0926x+33.637 73.14 34.72 7.39
TCR 20% 0.00072x%-0.0787x+33.317 157.29 74.67 15.9
TCR 30% 0.00056x%-0.0649x+32.991 246.24 116.89 24.9
17:00 TCR 40% 0.00045x%-0.0548x+32.757 310.94 147.6 31.44
TCR 50% 0.00032x%-0.0437x+32.495 383.54 182.07 38.78
TCR 60% 0.00023x%-0.0356x+32.303 438.33 208.08 44.32
TCR 70% 0.00012x%-0.0261x+32.080 498.67 236.72 50.42

“Energy reduction amount was calculated based on g (h) with TCR 0% and h=58.5 as the reference

THAE B4 wol2 ZAch AE 24 Alveed] o
2 0m~585m Ho|A 9 374 L o]F &-&3t oY
A Mgt gA A2 Table 63+ At

71 7120 =94d 154 7|&0 2 4H[AY 2.8kWh
oo]ZALS TCR 10%°1A 27.30, TCR 20%°4 57.74),
TCR 30%0]| 4] 88.6T, TCR 40%°] 4] 111.9tH, TCR 50%
oA 13599, TCR 60%°lA] 156.87H, TCR 70%O]A]

17579 753t Axt 545 A7 a37F YeEth E13t
Aldg| 8 o|A] AdFE SR Y7 E5d W
A9 7~8Y Bt 4 H7|AEEF 3,240.71 kWhe} v
3t A3}, TCR 10%= 4.6%, TCR 20%% 9.5%, TCR 30%
L 14.3%, TCR 40%= 17.9%, TCR 50%%= 21.6%, TCR
60%%= 24.9%, TCR 70%%= 28.4%2] 7FE Q] o y#] A
7 fato] gt TCR S7bol wet A7 vt €3 5
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7¥she o]23t A= TCR F7P7F ZAle Wi g2y
AR oflzt =9 HES ¥ oA 8 Rk
710 & UASE AARRI

TCR 719 WE ofyx] Adge g4 AAdo= g
A o 2 6AIZE Bt F ©a ARSI B
7.1m, 127 Hat 16.6 mQl TFUFO] SAZERI
21.68 kgCOy/y (Park and Kang, 2010)¢} H|wHS o,
TCR 30%°( A= 28.571F9] @FUF7F 1d52e &
L 49 %} HY5HH, TCR 70%0| A= 56.41F9] o
TUHE7E 1959 S50t w49 gt Ao E3F g
AdES o9 HAtH] A ddge s sk
= 1 2= &4 A7 oA TCRE| F7to] wef gha A
A defigtol Sk gQlskith. TCR 10%2F TCR
30%2] Bt A7 SIS Bl PS o 124004 1747}
A B 02 TCR 30%004 38 B2 &4 A 5895
7F8.2H, TCR 70%%} v H-S w= TCR 70%CA 6.1
v o B2 g4 A 58S 7HET

EES EE01, TA%9 7L 9 gyX] =
42 AYstlon, ojo] wE ZAwe ©4 A3 &
= AASHLA} 5FRTE TCR (Tree Cover Ratio)S WS
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