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ABSTRACT

As interest in carbon absorption increases to respond to the global climate crisis, the environmentally friendly
design of exterior spaces of apartments, which account for 63.5% of all residences in Korea, is required. In
this study, a planting design guideline for increasing the amount of carbon adsorption in the space outside
apartments was developed. This is meaningful in suggesting a planting design strategy according to the type of
space with the aim of presenting a realistic solution to respond to the climate crisis and carbon output in the
domestic construction industry. A carbon calculator was used for the calculation of carbon absorption for
trees, and previous research data was used for shrubs and flowers. Based on the laws and regulations related
to the exterior space of apartments and design guidelines for each construction company, major landscape
spaces were extracted and categorized into central plazas, peripheral forests, waterfront spaces, play and
exercise spaces, and small gardens. Apartment complexes in Seoul and the Seoul metropolitan area among
the 2021 and later winners of the Tivable Apartment Award were selected, and the carbon uptake of
landscape trees by space was calculated for more than 1,000 apartments. Based on this, a guideline for

planting by space was prepared to increase carbon adsorption. As a result of applying the planting guidelines
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to the sample target site, the carbon adsorption amount increased by about 5-63% compared to the existing
design, and it converged toward the target carbon adsorption amount. This was determined by confirming
that the amount of carbon adsorption could increase when planting guidelines were applied. This study is
significant for establishing design guidelines by summarizing the carbon absorption data of landscape trees, but
it is necessary to secure data on all landscape materials, not just trees, for future carbon reduction design in
the landscape field. By presenting practical planting data and design guidelines that can improve carbon
absorption in the design and construction of exterior space planting in apartment complexes, this study is
significant as basic research that can be utilized as indicators and guidelines for future carbon

absorption—related design and is expected to contribute to climate change response in urban environments.
Keywords: Carbon Sink, Carbon Reduction, Climate Crisis, Landscape Performance, Carbon Calculator
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=2 SRR (Buxus microphylla Siebold & Zucc. var. elongata Nakai), P Euonymus alatus (Thunb.)

Siebold], APV Euonymus japonicus Thunb.), AFEZ(Rhododendron matsumurae Komatsu), Z5HFSpiraca
prunifolia Siebold & Zucc. f. simpliciflora Nakai)9] B-A4=FS A7et APAL(HSH 5, 20225 FskA
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B 7. 39N HAS4Y
= AL BEtA| CA DEA| ECtA|
T2 () 1,774.08 A 1,008.15 1,040.16 1,222.30
S U =AE(%) 87 86 89 66
Eriﬁ—/v‘-’j‘F(kg/yr) 3,144.8 1,485.6 1,861.8 1,818.6
m'e et (kg/yr) 1.773 1.474 1.790 1.488
&5 T 1.631kglyr, =AlE 82%
B 8 O EAEAY
= ALER| BEtA| C=A| DEA| ECtA|
THZ () 986.56 697.72 953.49 1,068.34 1,013.67
S U A2 (%) 91 9 100 79 67
EtAE5 (kalyr) 1,815.7 1,420.3 2,100.7 1,939.5 1,629.9
T EASH(kg/yr) 1.840 2.036 2.203 1.815 1.608
e g 1.900kg/yr, =ALE 87%
H 9 pHI7H HASSY
= ALER| BEHA| CEA| DEA| ECHA|
T2(m) 441.57 440.74 662.15 488.51 613.73
B U =AEB(%) 57 35 50 50 57
EtAE5E (ka/yr) 537.1 325.9 786.5 505.8 940.5
T BtaEeE(kg/yr) 1.216 0.739 1.188 1.035 1.532
e T 1.142kg/yr, =AIE 50%
H 10. Of2I0I=0[E] & FURSAIE Bt
T ALER| BEtA| CA| DEtA| ECtA|
T () 731.41 626.53 543.67 423.52 341.74
S U A2 (%) 48 24 29 4 34
EtAEE (ka/yr) 750.0 361.0 430.3 491.5 395.3
T EAZ (kg/yr) 1.025 0.576 0.791 1.161 1.157
e T 0.942kg/yr, ZAIE 36%
H 1. AR Y EHASSY
S ACER| BEA| CEA| DEA| ECHA|
T2 (m) 318.28 281.84 108.42 224.27 448.63
S U =28 (%) 38 49 39 73 60
EtAE A2 (kg/yr) 305.2 294.9 87.9 3737 267.8
T EtAEkg/yr) 0.959 1.046 0.810 1.666 1.530
&gt Tme 1.202kg/yr, =AE 51%
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e
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YUY 4276 | 24% - - 166.77 | 16.5% | 4.80 05% | 31274 | 25.6%
o= - - 7212 | 10.3% | 241.84 | 254% | 10251 | 9.6% | 27484 | 27.1%
S 4224 | 96% | 2726 | 62% | 307.61 | 46.5% | 837 1.7% | 330.97 | 53.9%
=0JH, 2EAIM - - 81.78 | 13.1% | 828 | 152% | 50.2 11.9% | 81.12 | 23.7%
ARAEY - - 41.07 | 146% | 1684 | 155% | 5851 | 26.1% | 5642 | 12.6%

13 LW AMTAE BABAE (©9kkg/y)

T A2 BEHA| CH7| DEA| ECHA|
SARA| 3,144.8 | 100% - - 14856 | 100% | 1,861.8 | 100% | 1,8186 | 100%
s 1048 | 3.3% - - 73.7 50% | 30.10 1.6% 98.7 5.4%
= - - - - 2304 | 155% 14.4 0.8% - -
adig 100.0 | 3.2% - - 93.0 6.3% - - 7819 | 43.0%
23} - - - - 1885 | 127% - - - -
4 2,940.0 | 93.5% - - 900.0 | 60.6% | 1,817.3 | 97.6% | 938.0 | 51.6%

B 14, o2 MUYE BAESE (Hekkglyn)

= AL BEHA| CHHz| DEA| ECHA|
ZARA| 1,815.7 | 100% | 1,420.3 | 100% | 2,700.7 | 100% | 1,939.5 | 100% | 1,629.9 | 100%
= 115.7 | 6.4% 1504 | 10.6% | 4295 | 204% | 356.1 | 184% | 303.3 | 18.6%
LS - - 136.6 | 9.6% | 3998 | 19.0% | 3075 | 15.9% | 166.7 | 10.2%
adis - - 66.8 47% | 2715 | 129% - - 5482 | 33.6%
z&t - - - - 1,000 | 47.6% - - - -
s 1,700.0 | 93.6% | 1,006.6 | 75.1% - - 1,275.9 | 658% | 611.7 | 37.5%
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2g5E0l Aot s ERIT 4 KR 17 HX).
B 15, $4HE7H ATAE EMAELRE (H9kkg/yr)
= AZIZ| BErA| CHA| DEHA| ECA]
A 537.1 100% 325.9 100% | 786.5 100% 505.8 100% 940.5 100%
fmE= 27.2 5.1% 235 7.2% 67.5 8.6% 29.6 5.9% 152 | 122%
Chet= - - 13.6 4.2% 174.7 | 22.2% 19.8 3.9% 30.7 3.3%
AT 1056 | 19.7% 56.9 174% | 2280 | 29.0% 44 0.9% 7654 | 81.4%
25t - - - - 3164 | 40.2% - - - -
| 4043 | 753% | 2320 | 71.2% - - 4520 | 89.4% 29.1 3.1%
H 16. OZ0Z0[E & FRIRSAIM AVSTEE BHASEF (THelka/yr)
5 ASHA| B e DERA| EERA|
AR 750.0 100% 361.0 100% | 430.3 100% | 4915 100% 395.3 100%
= 92.0 12.3% 60.9 16.9% 79.8 18.5% 84.6 17.2% | 1834 | 46.4%
Chek= - - 25.7 7.1% - - 44.4 9.0% 54.5 13.8%
AT - - 183.1 50.7% | 284.0 | 66.0% 88.5 18.0% | 1574 | 39.8%
25t - - - - 66.5 15.5% - - - -
24 658.0 | 87.7% 914 25.3% - - 2740 | 55.7% - -
B 17, ATRHRI0| AL EE4RE (U9lkg/yr)
= ACER| BEHA| (e=7] DEA| EHA|
AR 305.2 100% 294.9 100% 87.9 100% 373.7 100% 267.8 100%
= 107.3 | 351% 38.1 12.9% 43 4.9% 49.4 13.2% 78.6 29.4%
Chek= - - 36.2 12.3% 8.8 10.0% 232 6.2% 12.8 4.8%
A= - - 72.5 24.6% 34.8 395% | 1269 | 34.0% | 1304 | 48.7%
25} - - - - - - - - -
24 1980 | 64.9% | 148.1 50.2% 40.0 455% | 174.2 | 46.6% 46.0 17.2%
E 18 Z o Z7ME 1= £F
= AZZ| BEHA| CH2| DETHA| ETHA|
ALR(RY ALE(ZS),
ALPR(ZY), EILR fFED), ) P
20y a1 TATE, LT, 2 HIZELIS, QLR
Sl B2 FE e
Mz
’ 22 ARED),
AEREZH | AUR(ZS), AU, o Ao
Zus LEUR, | A4S 2B | IIOE 2am - E,E,TZL; "
ome | UM OELR |oiEe, p2Re, | O, AL, 21D E,n:;t; #;EJ
SaR, WS, | AEUR, 444, | FEE0S WS, HEWRO0, BE ) T o
MAS, LS, oLt HERIROIOL, ;Lr;i iz
oIS, AT BURR, AR, ST e
Arape SRE

SEREZZ5I5(2| A| 52 55 (3 2255) |73



EAE42F ZINS 9ft OMIIE QI8 Z7H Al 7j0|=ajol Jtol] 25t &
H18 A&
e ACER| BEHA| e DERA| ECiz|
AL (A
= MOERHE MCEE | ZRICH f-rfooE)::r AR (ZY),
[=Fws = | ZCp= iz i
a7t SFYLER, USH MR | SAHE, HEEHE, AT, HEE HiELID, gpe
YLD T o YyLig CHELR, e
A
[y
oERAI0IOF °©
ALIE(ZH A2 ZARD CHRH HIELES, AkCLpe
(3, 9B, | e | P OREUS | HEUR tEyR
S0E.S5  [AMLIS, CHYALID, | OfSiLts, mate, g WEa OfLE, | EEspiR
T -
HHELID AQ guiio Moz sfaite
AR, IS, ALS, HiZLR,
e, weye | S TRE ERANR A PUTETES ey
AR o DAID MED | 22 LELD | E2p] AR, e
T ﬁf—",—ﬁ- é“:,_fg =TT

74 | hER

3.1.4 IZEA

ER 0] ) o ] e I AR Bk %oo W 1631kglyr, 9% 1900kg/y,
SHE7E 1.142kg/yr, of2lolsole] W ZQEA 27} 0.942kg/yr, AR Y 1.200kg/yrOR, Qjzeo] 71
= vehtar offlolsole 2 U4l Aitt. o= %{}% AT} Ao wet A HpAle]
gep)] tRo=, 7kl e eAgSo] 71%S ANsHe Ao] Waskt

=

2
g
e m
N2
OZi
Zi

g ol Jlo] Rask,
oV3e] BN EdE, B A8, A4 74 vg, WO £ A, 4F 58 FR hgOR o

2 S A J10l=2tel

3.2.1 7I0|ERRI M8 7|2

A, 3 AT B BRSSO, T o] BAESRRS 2 TlolEeklE Foll FastAt o
+ EEAR ol

A, ©AE0] Ta% 9 viaks SRS AN S SAge] BAE AX B9 1d98lE
Arfste] 71%0] Ehe HA188 AReiolct.

AR, F7re] BT} ool gh= Al W, 4, 5 5 7L TloltalelE Ax, HAIE F5oE A
%ﬂ% a“iw A 7128 Aesian.

2 2310 WA uge Age] W HBHLE EA 4K, FUF, £ Bol 2 A
LEE} =2 30%2 A4, St wE YFE ARsls T A4 Bale GARE 15%— 71
s, At Y HiE 5 9 28pt F4lo] e Fiiolmz 45%77}11 B E 519
WEL WE(R20, BI8, W2.021D, FW=(R12-20, B10-18, W1.1-2.0), AWE(R10, Wl.00lshoz, H=
EEE(HO.80V), ATH=(HO.8RTh o= JHEsolrt

rlo

3.2.2 S8 AAPI0|=ER!
3.2.2.1 2R
ZoFEol 1 ©Agparo] Wikl 1.631kg/yr oS BE ©ATSHOR ASY, B218L 80% ©]

A, 71F0] He A4 BEe 1,000m o PR 519

FTEFEE G FAo] He < videlat ARUES FHEoE, AAoR AYRt LS F= HIHR
31 pEo] AAER= % to= et ekt tiE =25 R300VHE 55 HelE AAfshar, A Q=
12, GESROUD ] Fu= Fot 5-10F AE AAEIES St

w50 pFE WS Z]o ]‘5%"1}‘{] A& 19, Uid 299 A Ael 159 gAaga7t gt %
o2 MAsiaAt itk =g U AEEOCR IR Syphnolobium japonicum (L) Schott), =W Ulnmus

ZABHS(A| H| 522 55(EH 2253)



o1z

davidiana Planch, var. japonica (Rehder) Nakail, “EJLUE, AURE 58 TASIH, SER2 e AR Punus

sargentii Rehder), AF~f, HAWH Prunus donarium Sieb), SRR, SPHVE, o[BS Chionanthus  retusus

Lindl. & Paxton), S5 Cornus controversa Hemsl.), AFEUE, AERA(Magnolia liliflora Desr.), WIEUEE, 1
EA(Magnolia denudata Desr) 5-&, SEnms B2, 2 (Acer buergerianum Miq), A% 52 P35}
it
KT

PE 9 zsl0] WA Hl&L 30%2 A, £ 300m Uelt HEE siglon], ) WAL 500m el 513
oL 9 Bople] 2H SIS T Y, AESHA BaBiel] SUs SRR, SR So o
R

ZlolEeiRle 283t FYFEY A W ohy 17 13 Zom, olfjt AAE Tl FUFEY] Bags
RS AR A Infd 1.96kg/yrE U, ZEA]9) 1.631kg/yr oAFS HEgRS & 4= lict

3.2.2.2 2=

oo Img HAESTF] Bk 1.900kg/yr2 1 oS 2R
oA}, WA 1,000t oS SHHsHEE Sk

AL P 2/l o] Uk 2 & SR AS 18, AoWA oA “AZE R15-20 Aleld]
APGRE, AR U, HRhE, U, olEuE, BAP, SR9E, FYE 59 FuES 100-150F 4
Aot s siitk. AZuEe] 749 eagsigo] A AERHINR Pius swobus L) WA, SR Patycladus
obtusa (Siebold & Zucc.) Endl], IR Chamaecyparis
A efete] 14 A
103 Yoz Afele2 s}

aELoR ST, A% 80

orentalis (L) Francol, WIS Chamaecyparis
pisitera (Siebold & Zuce) Endl] 5-& Aol #dslgitt. E3t, @] SjziofA 9]
A mE 7Pt F AWy g B ATEQ SlehT, 7, LEUE 55
k.

a3 29K Ot woloh A7 off aFor A, BAago] 71t A B9 ZetoHALE ot
E5 oigith o] ARisle e e, Fuet fARE 15%E 7IEoE sl & 150m' et HEE 5l
o, 2] HAL 500m W= ofsich

ZlolEels 2183t ool oA HHE thE
FA]91 1.900kg/yrEct 1188 S7Hehe & 4

L=
—H

% 29} Zrom, 1m'g 2.25kg/yre] ©HASFERS Ueh) &

10-4LHELHR (R12,18)

EtASAZE A
i A4 *2Y FE A T (kg fy'r)
90 -R|m| 25} o
; =t 3R R4OOIN % 3 15.4 46
240m-2= 202 At R20 B 10 10.0 100
L2t SHILIR 9 HO.80I4 120 3.0 360
a2 5¥= 9 H03~05 120 2.5 300
2T 25 FHz 9 s 90 2.0 180
; X 24| SRR e 510 2.0 1,020
510np-2iC| SEEEEE T A N
M 1,026
Z3 Z EtAES22,006kg/yr
me EtA B4 1.96kg/yr

a2 1. LY A 710|=2H01 A oAl

S22ASER| A 528 55(EH 22538) |75




EHAE4Y Z0HE 9i3t OfTiE o

= Z7H A Tlo|szfl JHol Bt e

o EaEAT A
10-ALIR (¥45) (R40) = © St +59 w4 e e (kg/yr) (kg/yr)
- (R20) D2s | 4u2@3) RO F 10 57 57
30m -] 28t OfSH R R12 ES 14 3.5 49
14-DHBHH (R12) HZUE R0 = 1 53 5
HOOmS= S e M=UE R12 %15 2.9 44
7-OIEHR (R15) = e R15 = 55 44
NETE] R15 2 7 4.3 30
20m - 2217 R10 E 30 2.6 78
S5 2uio WO PSS Zeg wos 0 % 55 2.2 121
T I SHALIE Q| HO.80[4  nF 20 3.0 60
AU2 %29 HO3-0.5 100 2.5 250
15 R R12) AWES | HHE 9 w30 2.0 60
30-2217|(R10) 2 gr=gt L 900 2.0 1,800
8-4IR (R15) B2 1,154
900n-#C] Bt 2 ELAE AT 2,598kg/yr
md EtAE ST 2.25kg/yr
agTE NN R b. Iz AN EAE4Y AME

33 2. o2 Al 710[=RIR1 A OflAl

3.2.2.3 $HZ7

T BR ST BA|Ql L142kg/yr ofdelw, =A&L 50% oW, ¥ B AA WA
500m* oPfo= shct

FHFRE AU wE ARE T AEe st AP AlREs 3o, | ofgels SR Acer
palmatum var. dissectum), S5 HE(Salix pseudolasiogyne H1év.) St &7 B2, AFHUE, AU Prunus
padus L), OFEURT, SRR, ARILER 50| =2 1l SlERE Al oigirt. A 20 tigse 57 W
Oz, Fu=E 20-305 WS Aok Aotk

W= 9 294 Y 2919 2R Bt EAS Aefole] AEH o APt offolr|eE siglom,
AR AR o w2 30%E A85te] 150m' WelE gt Ftle S0nt et H== shelct

ZlolEeRlo] A8H Y] oA HHE thy 17 33 Zon slolueRls A8 SHFo] oA B
B2 ohE 9 29k o, 1In'd 1.78kg/yre] TAEEE HE S8AQ 1142ke/yrHet 1.56M S71eke &

rlo

SPS-ES SRNES |
1 3"]2_?}%.1_}':‘ Jgé’} ‘/FET%:' ‘Hlj—d\ ':J-Cu’—l —Jlk—EéF (kg /yr) (kg/yr)
10-AELER (B12 [
7 \ S4BE  R20 = 3 10.0 30
156m -25% = SAHHE R15 = 3 6.1 18
AL B12 = 10 5.7 57
6-4AHELER(R8)
_)Ej% )‘\_HZEH_ o | = .
2= FAE 2 w 156 2.5 390
3-54HE(R20) 2o 23} ZHZ Q| m 183 2.0 366
g ottt m 13 2.0 26
HZ 505m
183m-2lm| 2518 % £ EtAE 42 898kg/yr
m'd $LESE 1.78ka/yr
a. $HIZEH A A b. £HZ 7 M| EtAESZF A M

a3 3. S AR 710|=2101 A ofA|

76 | =2 FsE|A] A 523 52 (8F 225%)



%

3.2.2.4 O{ZI0[=0[E 3! FT2FA|

oflofizole] W FUFAS A Img Bt HATSEFL 0.94%ke/yrE, oS BE HAgLEoR A
SHTE =A&E 30% ol FHELS SHglom, A WAL 500n olde] HEE it

E20] FEo| wko Z7to] AR} Aot SHHE 95 A5k 3m ol R15-2091 wRoF 2z Avo] &
At st @50 glor 71z, BARE vlw Akt a5 A w5 9 AuEls diguy, =
WS Liriodendron tulipifera 1.), B4 Aesculus turbinata Blume) 5-& 47510, AAE 1m0l Wi 55
o), w2 20-3052 AA6k== slsich

TR W z5lo] WA HLL 30%E AL & 150 Ui} HEE sjglom 2] WAL 50n ofslE st
oML vEfslo] AR BEgt A4 AAE sle= Ghsle, Rl L9 2552 B4 e Age
SH AAPE Ee= S,

Hdo M

FolEeiole 243t ofloksolel U FRLEAM ok WS the T 49} Zov| so|=akels 53
AAE vigo R BASERS AXRE Avt Imd 1.33kg/yr= UERL, SEXQ 0.942kg/yr oVFS FHES &
2~ 0]o]

T MR

3225 A2 FH

At 0] BE SASSR BHAQl 1.202kg/yr oVdolH, A8 50% oV, At Y] HAEL
50-200m’=. SHACt.

AU TS efolo] SlERe @FUTRE AFA0R FEolE, U Ao A4S Aokl w0l
AR oKy wES Aehes Sglh 3] A4S Eeule ZQE URE R20-309] AREH, WlE,
U, A 52 Ao, ERATY] 739 W (lex rorunda Thunb) G2 AAHES oigitt. A=)
TRE 15 Helz, 1 919 vgEos RIS ofsle] Fuael Ay, BA, AR Punus cerasitera), A%
W(7hua occidentalis 1.), 27VI12ZARMNE Juniperus scopulorum cv. Skyrocket) & 105 oJol2 HES SIS

T 9 2ok Anitt Hslshs 90 SAS Hidste] AN Ete] et FR0 SHE £F 0w A}
qlom, AARAL Bthet w2 45%= A8, A4 570l 200m 7B 90m7IA] FHE 4 s 519
o} A= 2] HAL S4Eo] 300t WoIE SHctes slgirk

ol

[0

[e)

FolzeiRle A8F 4t o] oA BRe the 17 59 Zom|, Ing 125kgre] BG4S et
o) ZIEA 1.202kglyre} 1040 27k o 4 glick

9-3=H=(R18)

ALAF ASH A o A2 E\_I'i%#%k iﬁl
C]
So T=0o ‘H‘ﬁ JT| -v-oF (kg/yr) (kg/y!’)
CHgLe R18 = 10 6.7 67.0
=
10-CHZHFR(R18) ZICE R18 = 9 4.9 44.2
o= 3l¥= 2 m 284 2.5 710
284 -2
H2 619m
=i £ EtAE4T 821.1kg/yr
m'e EtAS4E 1.33kg/yr
a. O|Z0|=0[E] ¥ FRUREZZE M 28 Al b. 0{ZI0[=0|E & FULSZZH A BASSFY A LR

33 4. OfZI0=0H 3 FU2TAIE AR 710]=2101 2 OfA|

SHzAEER| Al 528 53(SA 2258) |77



ERAE4Y ZTHE 9I3 OTIE o

= 27k AR Tjolatel o B

|'O|I

7-¥=E(R15)

34n-5HaRC]
24ri-Ciie

2-25 (R25)

50m -A|m| s}

20m-2h=

4 £+58 e I | e oA
- e S (kalyr)  (kg/yr)
= e R25 =) 7.3 14.6
Zu= IHE R15 E 2.2 15.4
Ap= AHELER HO.8 w24 3.0 72.0
o= S¥Z e HO3~05 m 20 2.5 50.0
|| 25} FAz 9 m 50 2.0 100.0
24 s Y 2.0 68.0
A 256
= £EtA % 2F 320kg/yr
m'e ERA ST 1.25kg/yr
b. &2 Z¥ M EtAET AlME

J3 5. A2 FH AR 7H0|=2fl A ofjA|

3.3 A Jlol=Rtole] A8

EiE] 72‘*}7 @é‘@?l 28 ¥ dE A gk Wl‘*‘ 1 a* e 1}01 }‘E.%—S— Y] AT
Aot BAE tVdoR sigletl, ADAlE Tlol=eRie] 21 E“ﬁ#%‘*% oju] E/dsiieu, BEAl= o] vl
A7) FRE Aol

A9 pRHEZRE TlojeEiQle] I Baged SR L142kg/yr oVdel 219 1216kg/yr S
FFe e, =282 57%= 7}01 =19 71ER] 50% oS sl ASi =AEE 710 A% %%
ARE Aol 2 mA & 90m'E ok HAoR sl ¥ gl 28} 132 ole SHsh, wEe| %
& Jlol=aile] BHA W, lmm* SAErEe TR Alleigith. 2 In'd S-SR 1.2161<g/yr°ﬂ*1
1.274kg/yr2, 5% Z7Fke & 4 YATHE 19, 20 FR).

wtepa] ZjolEgiele] Bagad BRAL mAES $oke 3] B
=9 FE Tlojtekle] WA WA Be SAFrH0l FUHRES ERlg

rr

O

Ry

5 9 2510] B HEe ol
3k

et =3 4 el =1 Etag(kglyr) 2 (kg/yr)
il el HB.0xRA5 z 1 27 27
= e HA4.5xB15 z 4 5.0 200
S} i H3.0xR6 z 3 15 45
Chet= SHLIZ 9 HO.80& m - 3.0 -
ape g2 of Ho.8o[gt m 8224 25 105.6
Alm|zst Tz 9 m - 2.0 -

He| sz ' 202.14 20 4043

23t A 441,57, & BASARF 537.1kglyr, M EABAZ 1.216kg/yr

78 | 822 Z3BA| A 528 55(SH 2258)



E 20, AT 4T710] AT U BHABAZA Tlo|sErel HB)

e *=3 4 o > ErAES kg/yr) M (kalyr)
8 Im= SRS H8.0xR45 = 1 154 154
SUZ MELIR H4.5xB15 =S 4 7.8 31.2
ESmS SAE H3.0xR6 = 3 2.0 6.0
s SR 2| HO.8014 m - 3.0 -
= 35 9 HO.80[2F m 42.24 2.5 105.6

Alm|zs TEz 9| m 0 20 180.0
s s m 11214 2.0 2243
Zst 2L 441.57m, & EtAEE 562.5kg/yr, me EHASSRF 1.274kg/yr

B9 £ 1w Bhag4ake B39 1.142kg/yrEet 2 0.73%g/yrolH, @% =]
219 715l 50%°l| HA|2] Foke 35%0|8= ol 15% © Utk 7Peisitt. #E 9
' oV, ZTIe] WAL 4dnt ofolz A gsle] ] WA F T2m'E X9y WA OR WSSt wEe| £ES
ZlolEeRle] uHA| WAskY, FuwEe] 1855 A, AHURE 732 wAslY. A Ind Sageae
0.73%g/yrollA 1.202kg/yrE 63% Z7fky B8 SAa54eF ok RS o 4= QIITHE 21, 22 FX).

4. 22

HAFARL 71991l tiesh] sl Ha Aol S8/de] tiFEl 9le o, 274 ZoplMe ga A
A a7t solu Qlrk. feluet F7] F 63.5%9] HiES AAshs oFES] 2REARIA Fa 3l of
g EagY A ZolERRlE ARlStE 22, AgEe] A FRIY e F1] Hiet BaEE S
31o] ol 8AflAl 2749] ALt AR 7HE Axshe, ol Sk Aol € o .

AAVIAE € o, BagE ofet ofetke Bt olge] Wl SRk lefsof it 2 e e
7t olde A mAle, B Bl 2oj] A vlg, wRo| £ U £ Ve & AR ofE

oY =9 4 k2| a2 ErrE2E ka/yr) 27 (kg/yr)
o Imi= P H4.0xR20 S 1 34 34
Sz LR H4.0xB12 ES 1 36 36
S MYEH H2.5xW0.8 = " 1.5 16.5
Cheks SR 9| HO.8014 m 4.52 30 13.6
AUZ 3= 2| HO.80[2¢ m 2274 2.5 56.9
Alm|z5t Tz 9| m - 20 -

2| ShIT| m 116 2.0 2320

i &L 440.74m, & EMAESEF 325.9%g/yr, me ERAELEF 0.73%g/yr

E 22. BER 493710) AM4R U BABAZ (A Jol=2tel 18)

ol g
- ==Y 4 | i EtASH (kalyr) 2 (kg/yr)
=} A= HA4.0xR20 2 1 6.1 6.1
zu= ML H4.0xB12 z 7 57 399
Au2 Moy H2.50W0.8 z 1 15 16.5
cifee AR 9| HO.80 /¢ m' 452 30 136
A2 3= 9| Ho.80 2t ' 88.74 25 219

Alm|zst TEz 9 m' 72.00 2.0 144.0
e st ' 44,00 20 88.0
23t DI3f: 440,74n7, & EHABAEF 529.0kg/yr, et EFABAF 1.202kg/yr

2RSSR A 523 55(EH 2255) |79



OIIIE 2|

s

A3 7101=2tRl T 2iet

80 | e==

_?ll

o

FrEer pARRlq A lelEeRlor ARt ol oopt i AR TlolERRle Al Sl 2
2, 71ERT SAaEgel] 56371 SRk & 4 Algie
2 G Al BRI Pol=ERl B ARIShs RS TR, - i ofdet 27 A At
& A R Ho[HE FEste] ARl A Tlel=eiqle] IR ool she wAEe] 2 Folth Y
otE 7] o FH| HAFAFES Eol] PRt ARAR] AA) Holg B A2A Tlol=RlelE A=A
25roh TRl gE 2ofe] A AR 9 A Re AR 71z dHEA 28E 5 9k Ao, XA &
A8} 7158} thol oA Aoz Firijit.

5

% ot

F 1 IEFFA 202349 79 31900 BAIRE 20239 FFAEARIAT ASTEE I (EEAETARD A9 oL 5, £
7 7tol=Rlo] ARlElo] Sk 570 Y] 237 Tlol=ERlE R4S o] F o AE Y FEE o
€ 7el=eles A 8sig

F 2. 2R TleleaRRle] Eglet i F7kS Wk Atk ek 3R QEAQl ERel ot 37kE QristH, of7]o]
Wiz o e APEsl] flel @ 3t FRloltke WS ok Wt ey ZlEAes it 33t
9] Wil apPRE Holnz, AT 7F0] WiER ERE 4 .

7 3. offE A ¥R 5 7P GAPE 22 AR A7 oltEH SEZANE A AR o
202149 off YHEE HESIH. 1L T WEFARRMNY 2 AT geEgley F5 39 BAEe] o 23]
Qlol, FFA9] A W Vs dE 18, 8 DA o R Sk A7 offEA ¢ -*,-Aﬂ‘gg_ HAEsidr) E35
L I oPge] ofE AU e 2 A7 TRl 57 ofFEto] BE giE TRsAdo] £ouR 1,00041H oV
& 7IEoR siglen, 4 oftE A 1% = 3 }01 BERt 71§ 22030 AP 22 71EeR shlrt stk

F 4, B =RoNE eAaB4ako] dolSke/yrE A 8819y, 2A7KA HlE B0l kgCOZeq./yrE SHAISIIH olakalet
i(COz)Q]- H2(0)9] dRHlE A, E}Ao* ]44/12— T =)

CORE, AUEE e VIEeR FEEEEAlY BE AARA YIWEE Wre 4 718 HO3m W
H0.3-0.7m, H0.8-1.1m, H1.2-15m& @50}01 g3}t

F 6. 13t Zo] AE AL 49 5789 2447 TPolesxelkle A, F6le] 3FE A8 A Tt

Y £5 7, £ Eg_ 28319t

=

37 1% 0 2500 B HleS Alshe 41 A ARG Aefoln], £ Gie] B Hle Jrlz vlolsele] Agat
1o A 7 A7} el W, B IS AR A 389 2 2] 54 A A BEAE] o
3ol 7o) she WA HleS APt

28, WA 27w Momo Fjol=all 7 Wl S00me] 0.88ielmE, P @ 25} WA 150mre] 0.889] 132mE 2
S5lieh. ) WAL 2 AHe] O SmX0.88=Mnr O, FEE 20-3059] 7 % Hsh 7121 2057 0.8
ol slo] 1872 #1g5HAck
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128 BASSEHE
SEEN SEH R8 | R10 | R12 | R15 | R18 | R20 | R25 | R30 | R35 | R40 | R45 | RS0 | R55 | R60
(B6) | (B8) | (B10) | (B12) | (B15) | (B18) | (B20) | (B25) | (B29) | (B33) | (B38) | (B42) | (B46) | (B50)
B
(Dlospyros kaki Thurb.) 08 | 1.1 | 15 | 21 | 29 | 34 | 48 | 64
ALt
(Cercidiphyllum /23,(771;;;;7 Siebold & Zucc.) 071091 12116 | 20 1 24 | 32 | 42
LELR 24 1 32 | 40 | 55| 70 | 80
LELIR 07 |10 | 1.3 |17 | 22| 25|34 |43 |53 | 63| 74| 86
sTHE 28 | 38 | 48 | 6.6 10.0
CHERLIE 3.1 38|45 |56 |67 | 74| 92 |10
L e
(Pseudogydonia sinensis (Thouin) 171 23 130 |40 | 52| 60
=0 mt CK.Schneid.)
SIS 151 20 | 26 | 34
LI
(Betubpin;/;aRoth) 15123131 |41 |56 | 73|85
Agr 08 | 1.1 | 14 | 19| 24 | 28 | 39 | 51
Eeli=l B 1.8 |1 23129 |39 |50 | 58| 78 |101]|127|154
H 22 | 29 | 36 | 46 | 58 | 66
ALR(ZH) 09 | 11 | 15 | 19| 22 | 29 | 37 | 45 | 54
ALIR(EE) 3113948 | 57 | 67 | 76 | 86 | 97
SR
(Machilus thunbergii Siebold & Zucc.) 1317 22|29 )38 143159 176
B 20 | 27 | 35 | 47 | 60 | 70
R 16 | 22 | 28 | 38
ZARL
(Malus x prunifolia (Willd.) Borkh.) 15| 201 26 36
(Prunus ;;m,a: Batsch) 27 | 36 | 45 | 62
Op7tE
(Sorbus commixta Hed.) 25133 | 43 | 58 | 75| 87
O+ 20 | 27 | 35 | 47 | 60 | 70
s L= 16 | 21 | 27 | 36 | 46 | 53
= 13118123 |31 39| 45| 62 | 80
MR 1.8 | 23 | 29 | 38 | 48 | 54
AL 22 | 32 | 44 | 57 | 78 | 100 | 11.6
G 26 | 33 | 42 | 55|69 | 79
ST 14| 21| 28 | 36 | 50 | 64
o= 1.8 | 24 | 31 | 43 | 55| 63 | 85 | 109
A= 16 | 21 | 27 | 36 | 46 | 54 | 73 | 94
AT 1.7 1 23129 |39 |51 | 58
Ecaes 1.8 | 24 | 30 | 39 | 49 | 56
SAE 28 | 37 | 46 | 6.1
e =7 20 | 26 | 33 | 43 | 55 | 62
TS 18| 24 | 30| 39|49 |56 | 74 | 93
= 08 | 12 |16 |22 |29 | 34 | 47 | 59 | 54

* 2T BAARDY|GIADL, 2022)8 8310 F2 20| BAESHS S5 +21Y

SR A5E5(| #| 52 55(EH 2255) |81
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