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Correlation analysis between the spatial relations
of architectural elements in private gardens of Joseon era
and their geographical characters
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Abstract

Garden designs reflect society’s philosophy and the mind of the time. For instance,
traditional Korean private gardens of Joseon period are described to be ‘naturalistic by the
landscape scholars and historians in which the garden designs took the nature as it is
adapting to the surrounding without much of human intervention including the
topography. The reason for such naturalistic design was because of the historical and
philosophical background of the time which heavily depended on ideas like yin and yang,
feng shui, and Taoism. In this research, we statistically and quantitatively identify what it
means to be naturalistic concerning the spatial layouts of the gardens. For the study, 22
cases of traditional Korean gardens that include the main building, reception building, and
inner yard altogether were selected. First, Histogram of Forces (HoF) was used to quantify
the spatial relationship between the garden components and environmental factors of each
of the gardens were collected. Second, the similarity matrices of the gardens were
calculated for the spatial layouts and the environmental factors. Third, we used a Mantel
test to discover any correlation between the similarity matrices derived using the spatial
layout and the environmental factors. When the Mantel tests were performed, we found
out that there were two significant positive correlations between the main building-inner
yard spatial relationship and slope distance matrices and the main building-inner yard and
aspect distance matrices. Additionally, the geographical distances of the gardens were the
least significantly correlated indicating that the geographical proximity amongst gardens
does not influence the spatial layout of the gardens. Our research shows that the spatial
relationship between the main buildings and the inner yards of 22 traditional Korean
gardens are correlated with the slope and the aspect factors of the environment. The
result emphasizes that the relative positioning of the inner yard and the main building are
dependent on the natural factors (slope and the aspect) which allows a possible
interpretation to say that traditional Korean gardens are naturalistic or climatic responsive
regarding the positioning of the inner yards and facing of the main building for better
sunlight.

Keyword

Spatial relationship, Traditional Korean garden, Histogram of Forces (HoF)

OOk
==

TSRO CIAIRIZ FTHO| At HshS LIEKHC: s=0f USHe| 4% &

= USHCO= Ao B0t TSRS TR ULt oi=o| FEE Fu FHS HIECR A e G

Of A= 2SH, WY ARdE 7RI U= 2AAIH 2=230| 2t YRS 2ISIEAM Gt HSYAURO| A3
k=3

- O
CRlQl S20| SRS £ AT0lM ZMA) HE Qzkaelo] B7HS HASHID ARizle] AR

Lo L

&
>
N
re
N
R
for
o oY
ict]
>
ol

{3l

SAXS= ZMlct. OlF Sl o= WS Y| S22 A 248 ofF 2A 2o 48 & A
A, 2211 STFEOZ g 4 UEA| ottt S USRS 20fM AR SBEUX o V=Y
LEl= 24 F SiLop|o = E0iMe SZHETs A=t 0] s o= USYY 30| &
LIEfts 2AdAIThe] BIZE FoIS T2 510, OF Sd 242 floiM 38 28 YL 71’ =2 482
2l O, AL, QM0N0 25 ZeRE 22320 Bt MSYHS EAGIACL A M= A iy Ys st
F Y20 CHEt 22 SEGIAY, & HRHZ SN0 AR 2@t 245 st 2 Yol Ciet R[22

no rir i

e]

S
N

65



A ARE L2AEIPCH M HRE HY 27IMHS TAS|AED2(Histogram of Forces, HoF)S &25101 Ofhnt
A2 20| BAE FSBIRCH, U HHE FESIE S50 |2[EHE2400 Cis Z9 21| FAOHE=RIA
(similarity matrix)E 2zt SS5I¥Ct DRAUCZ, M AMEE J7HVY FAIOIERIAR}L 2|2|2FEe4 RAOIES
2 10| AREUAIE Mantel Test Y2ISS Soff T2SICE 1 21}, Q-0 S+ A0 Clish FACHE=
A0 FAIRL SH0f| CHSH RAHERIA 7t0| RO|0[6H ARUAIS S0 2~ QIRICE =, §h= MEZYL0ME z|e
ZALRt 30| Qafe} oHOfHo| S7H HTRAIE RLFICHE 222 TESIQUCH M2tA S HMEYRE M=0| ¢
RIS Wol|= Qkxfet QM| HX|Of| QA0 FRO| =[S A0 HARRL SH0| S2F 12 24901 AU £x|HS
2 3Ysict

-

=t 3. o
1. M2 31, 917 O R M 2 R 24 M3
11 o oy 32, 22K 24 4 U 2 43
12, X7 22 U 3. 2He) 2
13, o 23 34, SAGHEA L2
3-5. Ak 2 et
2, FRA
4, 22
2-1. 52 pSHelo| £ T
2-2. U5 4 ZFCRRIO| edl= SFA 2
EN AnEH
2-3. 3 2A Y
1. M2 O[2{3t QIZFEadat AAZHEE MY HSHd
1. = 2t0] CHEZQ! Hfo[HOR, B2 (Spatial layoutof
Fer e T O]2{et E0| BIECL KIS S, SY2| HO
USERS| TS %, 2503, M BE0 | = mzm0) ayetnt ool 220) viIsol oL,
et Jrie] f**o*ﬂf *e:i*ﬁ LfEfc:_HEk O SO RE | koo sy 2zss0l RS
2} BHAIS| = -
oM 3—{40| 7+ Eel=|AE 15M7 (0= AA (Boundary)2A| BX|SIO] QAL} 2 29| 2henm
O] 32t 29| Ceez QIAIE0 Tzl HAo= 2 || Qic}3)4)
Al £ 4 gl 5B PLpt B2 128
ol Aoz ZHEUCH, QIREHEQI oA
ST LIRIRION HE=IZIC. ofof glell STe| B, AF 2A5H9Ae] P E4, FUARITE, 2009, Vols,
H2 dAR Aoz, QIZhl o Z3IE OlIRH & No.3, pp.135-155
OfZt CHAtOZ QIAE|QICt Rt SQ0| A 27| 3) Makowska, B., Integrating architecture and the
2 CRIOIS 2123510] AUZAIZO2 ZAEQICH1)2) created landscape in Japanese gardens, International
- ==° SHA o Journal of Arts & Sciences, 2014, Vol.7, No.5,
p.597
1) Zhou, W. Z., A comparative study on Chinese and 4) Lu, S., Hidden orders in Chinese gardens: irregular
Western classical garden arts, Canadian Social fractal structure and its generative
Science, 2005, Vol.1, No.3, pp.83-90 rules, Environment and planning B: Planning and
2) A, A2, 3, L & oY, FY Design, 2010, Vol.37, No.6, pp.1076-1094

66



SMY US| CiRRl2
SILIR[EL S| WS YR 7
2| ofgh S=, ¢=, e=e
k), =), A=)l M 71X 248 45 8¢
Ch. SRRIZE O] M| 7IX[E E3ISk= LA0f CiA 20}
USH, S= HSF F2 Hfet AHS S2AA

[e]

[

o

Yol Sd= U= HHoIH, P2 WSYRO| 39
O] Ml 7t 245 SAiolH Zigds FEA2= BH
BiCtS) DRREe2, §hRol MEYRe 24 Y =
g Al FH AHEEN AYE RSR[5
Q0F AATFOIEYE 7RI QUCLS)

8

22 o= 2ot CHSSIEIBM SH=Rof ofet 2
0] HAY o= HSYHS sl 2dats AR
ORI QUER8) J2iLt Bt=yol S0 T 3
PR 20t 22 YAt opA, Ofg 39| #2220 o=
45 LIEILIRISD] 2E5 S2H A5 H3Eo| U

SUC10) Of2{5 A=A 02t S20| Y29
A IR0l 85| 2esh| WEeld|, 2A0 28
o Qe AR S8 2P| flaiMe o= 18

o>

o 50

ox

=

o=
Of S0 et A1t SHA0] HeSHCL

=

o ot ux

_|_L
il

S WSYYUS| IS dIFACR 2
H0fM= ldtiz|(Topology)y2A WilE Z
AR Y2020l U= 2WF Fol A
EAg ZESICE) 2Lt siiE o
of =5lz|0], & SI=EEY HAE o2 St
7t s, AMHEz| olelel J7HMd &

o
njo

oY

o

Hn
2R ok

0f0
[e]l}
<
L__I

1=y
OX T.

_O'ﬂ
2
no - o

J

oE T

5) Rogers, E. B., [Landscape design: A cultural and
architectural history], New York, NY: Abrams,
2003

6) B, [3h=0] 9], AuEw|AL, 2015

7) A@E, EHFIE N3 AAgelA FaH
Y AAas 1, EERAsER], 2015,
Vol.43, No.5, pp.40-54

8) BXS, "2, TdH, & PRk A= HA
SfelzgS SRt HUEF 53 AR-TF T
489 RS drom, PRI, 2013,
Vol.31, No.3, 852, pp.106-113

9) HR2, *E, B9, & 9uls

aie] 24 @ 2 A Y, dEAEREERIA,

2013, Vol.31, No.3, pp.75-82

AAE, =, & 9L, sl 249

S AEA A0l A EA, Journal of Forest

Science, 2003, 19%, 193, pp.39-47

1) 98, op/je] v & 287, gREEnee
BRI WL GRS L Ao,
SFEx7sts) ], 1990, Vol.18, No.2

10)

67

OIE E%, 2= 2820l tisiiA= Bill Hilliere]
{2(Space Syntax) O|212)& 28510 37t of
Gt =, oY H0ME T 296!
“AlH[H(MysteriousnessO2ke EA4S FZo=2 I}
oot = MSHAS AAY £+ U=S 37 1f
E1S HAISH ARIPL QUCE 13)14)

1% OH

Il
i

= oM B HEEEe BHYRl ST
23 Ay, HAHe=Es Zl2f2Eie
YUHAS SAXS=E ZHeICt. 0|F &3l o= US
SN 2 245 OFHA 2 2R
T UASA, 221 STHEeR BoE 4~
S UEAS Z00IM A2
SYUR T VEEE LERE 24 F SOl
Ch15) [t = S0ME S2HEdRE A=,

i
R
S
i
.l_\

, 25 mEE 270 52
UEZUS BNt
1-3. g #3}

S AEYO| LS FStot A[2@tat
o MEEAIE EAMBH| eiM (O 1]t Zo| Cid
AL a2 AHATE £MIUCE 2 Hi= A O
A Zelg dEstn 2t Foof st A=E s
1, & HY2 siMof AIEE 22[EHE 248 MEst
10 ZF Zelof| chst Z|2etE A=E ssIRct M H
A2 Y SUFEE ZASAETM(Histogram of

12) Hillier, B., [Space is the machine: a
configurational theory of architecture], Space
Syntax: London, UK, 2007

13) Yu, R, Gu, N., & Ostwald, M., The mathematics
of spatial transparency and mystery: using
syntactical data to visualise and analyse the
properties of the Yuyuan Garden, Visualization in
Engineering, 2016, Vol.4, No.1

14) Gu, N, Yu, R, & Ostwald, M., Computational
analysis and generation of traditional Chinese
private gardens through space syntax and
parametric design, Presented at the CAADRIA
2016, Melbourne, Australia, 2016

15) Laurence, R., & Berry, J. (Eds.), [Cultural identity
in the Roman Empire], Psychology Press, 2001



Forces, HoF)2 &23l0 ZaBElsidon, 1 iz
HefE S 22240 cisl Aol Zte|
SAOHERIA (Similarity matrix)2 212t TE35|QC} Of
Auez M MEE 7Y FAIOIERIARL 22|
sS4 QAOIERIA 7o) AlREAHIE Mantel Test
d2|=28 E5l| =251t

o2 o

~| Fe2s0 ks ~
= A 2IZEE = AeEE g4 MF
o ME O gEE 7 o
(& 417H) l
- 2t R ot o1y
Ao 7HE =8 M7 g 43
248 #1224t
SEo=z =uiE FAW
Rt oz ME
@227
0 Histogram of Forces
X | (HoRE B3 2 B A
i aa +°| 27taN
g 2
| 27RMo) m) B 2ol A1y o0 el B
) %Arﬂﬂé‘é‘i A zZte| %AHIHIEE;& A
]
2 = SAMHER|A 7to] ATBAE £ &30
i) SUTLT HBHO| £2 AOHY 24 =5
[A% 1] 59 &7 23t
2, FAZAL
2-1, 35 USYH Y
Shao| Y2 Sul S HiEge= Ao} by
HE0 Al Ze3, Zud AKE 712 Qe 24
Alh BRE0| U7 Holg 2450 2 USHY
Dto] fetzf IOl S0 SHRIT|QCt16) 2IIAZY
AIA|(2014)01 ofotH oh=o| USHO| IS
O]z 2 AS SURW, AMAMY, =Y YAt
o, STARIMY, FuAte SOl U=H| 0] 2% AfA
ol 512 ZQA| BICtD QI23ICH7) &5t o R
01|A1t O Liopt 48 RYg=2 ge= ORI & 7A
o RidsHl, HUANY, HEARY, RuAk, SY2?

H, SRE, PA)E dgtithe) olg

16) o=, gh=ro] JYRst @ =AY Wby,
o7t ESM*, %ﬂ 863. 1983, 3-4¢
17) =7FAE4A993). 3= A5HUAels %t

B2 AL 9 Ao AT 2014
18) W, 1A, 234, YR, & o199, 59

WS89 FA 54, sPAA, 2009, Vol.g,

68

SEYHOME SR, SR ARl IS O
D AEROIME YEARSO] S FUCL B
Ch ST 2E MSYE| 2ol EY2 A
Zolot w2|YS ZREUCL WetM, 2|2@HEnt E) T
ARle| HRds FAH22 ZARE BRI ULt

AC|RQI0| RfE|=
AZCPRI0[RE DRI HREs
!

834 24

20| Ofd £

g5t 40| EFSH AS 2ol UE0AlE 20|
0|2 ZEIAE(context)2tl E2C} O2fst ZEIAE

= 1 B3Pt BEeRz| e, I F 7| REe=

LzIC f SiLi= 71 HlO[E{(tangible data)2A1 Z|
&, AZR, 2H HZ SO| HoEE Ejél%n_l'[:l' £
2 3jLh= 7R4A 24 (ndirect factors)2A HEZ29|
29, =28 58 E%*&H:kw

SiA}, 20| 3
(=]

oI Q1T Hlot 20| A 40| FeAEL
2V} GEst| oLt HaHol ZaciRiel B2 =
FCRjOl0] Zjole A=A site analysis)O] T4
olct YAIEMS Salx MSsH 2ol 242 &
Zejr 2214 24 EEO| 93, Y, AR, |
2|, 71 S8 NS0 M 220l T4 S

So| 21 So| TBEICt 231 24 (0| £3|
o120l chet s} m2e} 20

FH SEQeet A
Cieks]  doisiel. &
responsive architecture)O[2k=
729 o4z -’tH =040f a
Clofst 24 BIAQA A7t 1

A EHYQ| H=E 50
2 Qlsl RMel= S2/o| mEIS I
H AdRE S22,

[uld > Al
Uz|o} 2AE SHHH 24Tt DEICt21)

*71| J—I*Z*OHH
IE1°F 2Fgo]

Eol
Sk

No.3, pp.135-155

19) Leupen, B., C. Grafe, N. Kornig, M. Lampe and
P. Zeeuw, [Design and Analysis], Van Nostrand
Reinhold, New York, 1997

20) LaGro Jr, J. A., [Site analysis: A contextual
approach to sustainable land planning and site
design], John Wiley & Sons, 2011

21) Krishan, A. (Ed.), [Climate responsive architecture:
a design handbook for energy efficient buildings],
Tata McGraw—Hill Education, 2001



G 200N Hsk=
: 31| Zopof|
Q2| mf of " RHez, T2l
O M2 QR|E|D 7|A=2(0 2EE Y3 H2
SIC} [M2fM 2|0|(semantics)2t ZES Z8I510]
2 A2 Ze[E 20Nz A
(relations concept)2 Edfl R|2|HEAAEIGIS) &2
A= A2 Sof el AR RS 24 L oAt
= XS 32610 Q0|ECh= 2| 2 2k Zho| &
AE EMSICH ol Aol & TDD (topology,
distance, direction) 2%, HoF 59| YHES0| Al

oy

i

10 QU= Ol 32t Lol st & 24| Ztef 7z,
e, HSk 50 MAZ 250 IUE SRSl
AIO|CH23)24) ORR[AIe2 HZS0M TR 20| &
8el= Yoz Z7HLRE(space syntax theory)O|
AT} O] 0|22 S22 et ARl OlSste 32t
2 ABE O 2 TS 70 30| ofgH e
A OlxE 4 UEE Sh= 37t 24 YHo|CH25)

H2M Yu et al. (2016)2} Gu
Me 3o F4e= = e §Z0l ‘Aldlg
=]

(parametric design) & 4 U=E AASS A5t
QACH26)27) £ CIE AHPOA=28) SZHEE0IM o

22) Montello, D., [Spatial cognition], In: Smelser NJ,
Baltes PB (eds) International encyclopedia of the
social and behavioral sciences, Pergamon Press,
Oxford, 2001, pp.14771-14775

23) Li, B, & Fonseca, F., TDD: A comprehensive
model for qualitative spatial similarity
assessment, Spatial Cognition and
Computation, 2006, Vol.6, No.1, pp.31-62

24) Matsakis, P., Understanding the spatial
organization of image regions by means of force
histograms: a guided tour, In Applying soft
computing in defining spatial relations, Studies on
Fuzziness and Soft Computing, Physica, Heidelberg,
2002, Vol.106, pp.99-122

25) Hillier, B., [Space is the machine: a
configurational theory of architecture], Space
Syntax: London, UK, 2007

26) Yu, R., Gu, N., & Ostwald, M., The mathematics
of spatial transparency and mystery: using
syntactical data to visualise and analyse the
properties of the Yuyuan Garden, Visualization in
Engineering, 2016, Vol.4, No.1

69

Lopt B2 S¥, B2 B2 2lofispatia
language)S 71510 SABl0] MK FAIS BiS
Of, SYUst BV SIS IATHE ML EF
U AIE 4 U WHES AAfEIC

3% S Eot TR0 Cffst 240] AE
BF QIOL, Ol QA iget it 200 T Bzt

=2 e
U Yo izl M YYS Z8st AR

C29) 9| O o2 S3jolet R0 20|
TsBiths 2Ol SRS ARl B7ile ZuE
Ch 8 QO AR B2 ¥BS OiRls
240t £ J1AAR 9F3HeG, Ol ot ARl

UEF 2400t AR S| AES Eedt Atelze
242 HOJECE G20, 201480 I7HS242
oM =TS YUYRIE QI8 7 EIAPOE
LIS B USE, O] SFOME = SR U
HY o S HYS BESIH 28Y + A=S B
=2HAS AR O PH= A BMES S5l CHE
Yo e S7HEE FEslely 2 ST
g UAIE Aereitt

SHA|ZE PleBliz|et A BMY™E Tl SUS
3| O

=A YY2 Cieol S HoEE 3R
Yl RAIEE 2= A0 SHS
7| U0 EMES WA e 4~ UL TRtA O

To=2 T M
HEAE SARCZ TSR}

27) Gu, N, Yu, R, & Ostwald, M., Computational
analysis and generation of traditional Chinese
private gardens through space syntax and
parametric design, Presented at the CAADRIA
2016, Melbourne, Australia, 2016

28) Lu, S., From Syntax to Plot: the spatial language

of a Chinese garden. In Proceedings of the 7th

International Space Syntax Symposium, 2009.

6, Vol. 67

w3g, o719, He, & 234, s

S PP -SEes SR,

=7 eke]A], 1990, Vol.18, No.2

30) =7 ANA3]. S REHUALYSE A%t
TR T 9 A A7 2014

31) Matsakis, P., Understanding the spatial
organization of image regions by means of force

29)



23| BE 712C= 00l AR[eh Hth 2| Aof Ci
& HoF= 44| (1)2t 20| HolzCh.

+ oo

FABO) = F(o, A, (v),Bv)dv

—
—
~

o

Ol (A 2]322t 20| =AHO=2 Ofse 4
Ch 07| HoF= 712 24| B LR 75 =2Xat
Yolo| RHELY)OIM LHE A== Hof 2
A W9l o ZHEste ™SRRI dEs
S0l ARFEICESS) SIAETMR BI=E LEEZ £
Y A0 E21-0] BErE, S o AAe] 2
7t 2458 =2 ¢S 7RICL ES HoFs AH2lof gt
HRilote SRR AEE= SYst T710] At A
2 ER 7IE AN JP0] fIRErE =2 US
JRICE [OF 2]0ME ot 22 A7t 71E 2| BOj
M CH2f ool 222, HoFZt 620N 2(18S
ULt Ol 20| HoFE E&31H M
T A 2to] S2H BAS FYHC= o

rr

o 2

ol

1

Panteras et al. (2016)0A= o2t &2
EMS 28510 Cjst 38 Lol Izt
1 E 2MSIYCE OIE 6l 8240

[0 w2t HoSIche S gEskn, S

| RAI=S Sl 5 7es SFOIAC3Y)

HoFo|
al—ds

(-

1o
OH

gl
Il

0x Ok
\J
[

.
|

X

09l
1

[3F 2] HoF 24 7HE=

histograms: a guided tour, In Applying soft
computing in defining spatial relations, Studies on
Fuzziness and Soft Computing, Physica, Heidelberg,
2002, Vol.106, pp.99-122

32) lbid., p.101

33) Sledge, 1., Keller, J.M., Song, W., & Davis, CH,,
Conflation of Vector Buildings with Imagery, IEEE
Geoscience and Remote Sensing Letters, 2011,
Vol.8, pp.83-87

34) Panteras, G., Clark, J. R., Agouris, P., &
Stefanidis, A., Ontology—driven scene interpretation
based on qualitative spatial
reasoning, GeoJournal, 2017, Vol.82, No.4,
pp.751-768

70

Hel0| “RIQ12{0l
= AT 2
D7k HOIS G CHAOR MABIRICH 271

4 Auioln} 27t
Chtoz MEZAIS AAlsio] 329| iE
MelEl el E AjD} 2RHAS Aol
EEEICH 2712 SREASAKE0D)
HEHLT Mol At

o

Belo
B
8i2o)
CHE RIOIMS AF

TE, SSYUS ARl G+t thdA| FE=2 S
C ORE=2 QB ZAE &3l tids 71510
& 36710 2o Chet P+ 24R(E, oA, ¢
0K, ol AR, ARIOIE, o, &2 34 S 2
Ho| =S sl ZAGIUCE
30
25
20
15
10
5
¢ I Main [Recepti Recepti Tiered
et .alln ec?pflon Pond  Island | Pavilion eception Flower
Yard | Building | Building ) ) P Garden
Qoig) | () | (i " W)
‘lFrequency 26 23 22 20 14 ‘ 14 14 13

[3%! 3] Selection of garden components

Zn 7R BIESkE @4 [0 3]0 &

| OO, oK ARIRHRIODY ofiE 24S0| T
| 420l 3EC= Edlots 4R 2239 0|
SIRICE olof w2t 22742 HY HHE=E Rhinoceros
D2NHS Soff 82 o= Mol 23 o
2, QIIE(Y), 2xH(MB), ARSZHRBIE T2
H7I5t%Lt. O], 400 x 400 T 37| JPEGE 2f

AEfSISIQIE, 02| SAIBKEl O[D|Af= 242 45m x
45mo| AX BWUS UERdCt £ 2070 M2 (B

110l =[stACt.

35) WASAANYS). g AEPURIeE SRt
R L 5 AR 4 2014

36) JAERATS], [F=ge FARAD, 5, 2008

37) =FRFEUITY, [R=9] A% A, o=, 2012



[E 1] 97 |

2N
o™ T

2HAE

O[BIA|

ag | MB 22 [
1| go= | ojeasyty
FERESY
o
2| =2kt S
S5 | 2iien
00-3
nor | 2R
o
3.8 | 220 spmz
ey | TR
oI .
ey | 3% 2
|5 e
o | el
s _
oy 10
5 | zeme
21EA —
5| 25T 2eAl tepe

/oo 7| -
e | 852 7210
2

i,
6| 2718
=
ey z-lt‘i =N B
7 E}\RH _Txl?_:‘ e A\
ec Ws=p2l 19 |-

QATLS | S ORA|

| (@ | sotd
2Ainey | elotiaz]
Fotas | 196
CH

212 o oS
13 oz | 8823139
Bl 2 24

Ne | Mg =22
4 25y | Mz 1314

ﬂ/}¢) ‘)()}”,IJ"}LJ“ > || 2| am

71

apy (oIS 2E4Z |

15 -
Mgy | ESAE -
29 224
=) od ©S
16 gorgey | S Q
2= 224
otz AL
oo OO -
7 Mg | snieor 2
756

18 iy | Bol2=2112 =

2z

19 Az

=y
20 I
T
21 &
= g o2
21 Oifj Jy=oe1 | DN
= 25-14
2y | ddwsn |
ol oge |SmizEy |- |
72 346 S - | -
32, Aeis 24 MY U HE 4%

Leupen et al.(1993)38)0A st Hiet 20| A
ZORRIOIM 12el= AfHetHe| A Y R7|=
DS5H LaGro(2011)390(M2] R[EM Al 24l
Of ot 2ASE 2 I SI=ZY0| A AS &
Qlot7| QUohM & R|el &=, AHAL o =2t &
ER2E AH2lo| T2 R 2|07t 2AE 4+ U2

82)E HYsIct

2+ Z2loj| oiisl Google Earth ProS &23f 9| 2t
4 24 FBE HUsH Zut 4E 2F/0| o
14082 TR} Y2 0=0] 2xlst UAD, Y
SEHO| o 1720[H2 7Ry =2 10| (st
URACE BAL| AR, S dSF 71=0] At 0%
B2l Axlot? UACH Y OfEF Tt=0] AL

T

re
o

U

~
9]

U

K

38) Leupen, B., C. Grafe, N. Kornig, M. Lampe and
P. Zeeuw, [Design and Analysis], Van Nostrand
Reinhold, New York, 1997

39) LaGro Jr, J. A, [Site analysis: A contextual
approach to sustainable land planning and site
design], John Wiley & Sons, 2011



22%= LIS Yol AUk BluA JHIE 20|
G AASE &+ ARACE | B, SE
FABHARSH A

M Aol Z#0| 7Ry Tol
SHAPE S0P MEAEE Aol 2[5t AUSE

o 4 QoIT} =S AEQ| 22 35 RAIE HUS
Ll =EZ(DMS) HH[0M Ol A )2 EEst
0f 2% TRIZ WEGIRICL 2 G0l 2est A
ot dE, FAHeZ 22@dEEs [ 2]0 2|
SiRACt
Decimal = D+ (é‘—é) + (Wio) )
[# 2] Z|2|2 Cilo|gq
P 1% | 8k | BAH| B | Sl
1| Mg w2y |1som| NE [17% |28 3850
2| sy |ssm|sw|3% 21300
3| & wsn 172m| Ene | 3% |'200 13200
s
4 %;L:%@(%!—%M " rzom| st | a% 128913005
Qi)
6 |2 Ig i |127m| s | 7% |G %008
7| e ey |120mpwnw| 2% | 123|358
9 EHLDF%LE%?‘%’ g7m |Wsw| 129 | 1256|3152
10 O“Tﬁ%f)'% 62m | sw | 49 |127.0136.73
11| OLIENE [ 7om | sw | a% 1203653
=
12 (%%%%%Eﬂ?”/ som | sw | 3% |23,/
13 223 |um| S| 7% |00 3Y
14) M8 S5F | 62m | ESE | 6% | o | Sin
15| Sarad | 6om | SE | 6% |1284)3520
16| 22 4YEY |60m | SE |21% | a0 | L
17| s Mg | 42m | ssw | 13% | 1273500
18| A2 DR |110m| NE |11% 1259|379
19| FSaac |16 | se | 3% | 1288|3778

72

o= 127.5|35.20
20| T 22F | 71m | SSW | 8% 155 | 613
o 127.1|37.68

q o AR . .
21|31 &+ 712 | 60m | SSE | 22% 533 | 704
127.1|34.76

A o Jie . .
22 |24 0|8 75| 20m | SSW | 9% 368 | 298

3-3. Fuo| =l

UM efiAEfelet 227K9] O[D[|0f Ciish MATLABO]
A HoF 7t Z2O2HS 2445101 QM0H, k|, At
2 21e] St BAS SIAETMO= HIRISIAUCE of
S S0, (2 4J0iM ket AR ol A
(MB-RB)E 7S T, 7l 24l koA 2
SLYS k|, (2 2] 32) ol 9Hdd 1
Hoz P92 MEHEIC) O MetEl Cieol 22
HoM elel Z=([2d 4]0M= 3155)2 HEs
R, O] AEa dt AAR! AP 2 B9, S
Yel= 72 S o A, S 220 st A (1
SESI0 HoFE ARMEICE ol =2Fd2 &Y
< 3HAT 1XC= dSEHlsto] HEtielct. S8E
Aol et Hlof ZARH(ARA) S FIMIM
Of el Bl 242h P} MO CHal dEiz|22 M3t
7t A AEE 7HAlE A0 AHESICL

1 22 Zh ZHO| oot [ 4]0ff U= sIAED
g 22 20 S 4 AUCHL [OF 40 AR
Z(RB)2| 21217t 2H(MB)E 722 AlALR 270
=9t 3605 AO[of IR[GHH, AMDFF(Y)2 HHOl| M|
HO| 220 Rle8= X0F O &1, APt 71t
9 Y| ARHEY =2 XS = + AUt o)t
20| 2} ol FEe4a 10| IS FFHe=

O
TorsIACt.

o of

D_I.
o &

| [==MB-RB

[O% 4] HoF 4k= o

oM OH3E Hie} 20| HoFle & 24 7io] Eijet
2 UEHHOR, 2 7okt 222 Al 24| 20| 2



OfM= 3749 SIAETZH0| LSS0, 2240 JIAET
A2 Off [OF 5]at 20| DHERIA HE= LIEHE 4~

ULt T2 2 S0lMs & 22220 FRo|| Tl
66712| SIAETIH0| MEE|UCE
MB Iy [ RB
MB w \ y i 1 ‘/l“‘
Y
RB

[A3% 5] M=% HoF HEZIA OfA] (BT USS 718)

3-4. FAOHERA Mz

O|ZH =6t o|AETH 7Ho| 2, & Z 2+
ST RAIEE S| 2loh FAICHIEZAE A
AtSIRICE Ol2fst B2+ Ao &St RADHEEZIA=
SIAETZ 7to] TIstatA zp0jo]| 7[RkSH A RA
ot HAEe=z, A (3)1 &0| & SIAETHO| F
== 2 zlglel

H&(overlap, S

ov

(maximum envelope, S . )22 LE=0f [O2 6]}

max
0| RAI=E MESIAC,

Maximum envelope

Force

Degree

[22 6] SAETH QAL At s

oo} 210| HAEl 3ER0| E7H Rkl
oRi-ARRIRY, AliZi-OIOl TSt RAI=S BoIX

73

2 M, 7K RARYE =2 YO 22 T6%E =
Ol =4t B -2y M7 AR YY, 22
1SRN =Y YU-ORE UDS(SAH)| =
OIACE. BHH, TR RAISI 2 Fu ZE2 4%

S 29 A OfF7 JISAIS FUOIRLE O3t
2o [0 7)0IM BE 2EHoR Ot Jiss
| BTN RAES| HYH 0| HBHOR 4
SRCHD BRICL FEBPI= & R0l [ARE 20|
Ofcl & elo| 2127} Opg 7i0| F7I2

=2

JfEeE vt |20 Al
0f S BiZPt RARGICIL & 4~ UCH B, RAL
= 4%t LR ofFT Tt
= JIE2= ot AR ZRICH 2RSS E

A
2 4 At

Similarity

o SR EER-E S A A B
76% q C
1 SHHEN ST U | Oft o S(EYUH)
76% «« ‘4
R PELTE)
4% ‘x =
Bl Main Building B8 Reception Building Inner Yard
A% 7] ¥ LSTie| fAIE 2t

g b SUHE0] thigt RAOHESIARL HER
Al2igty 240 et BIERIA = IHE YHUSO|
Ot A S0 S0U=7IE S| 2let
20| ARIEIRCE o2t 2[2Hd RAIHEHAS| F
2 A=, FAL g 2|1 s 2ol R[2H Ao
Cheh 42| RAIHERIATE ARIIRICE A 2 Z
SRI9] & 7| RAMERIAE 24 (4)oF 22 &
Yo MSEIUCE 7K B2 ¥H0| i 600(Ef M
2o D=0 2RGIR ANCH(EE HYFY, Y
OlE+ 712, 2 H7K Al E), 71 =EH
E0f PR[eh YHS Y 140[EQ] ZE 25
ofig 1720(819] Sl LFIROZ LIEIT) FAL
e FAGIERAE 24 (5)2F 22 YEo=
TSN, M= FAIEIE R BR[O 2

e ne

L2 B e



dg s 7is(Uya neh ) A 30| s
27 7120 JHE Y2 RARE B0 e
25 ¢|0|E{(categorical data)O|Lt &

S0 Yolzte 36022 LR Sx[sfEt

, OIS E83lA A (6)2t 20| FAIDIES]

AE AMESICH O Z2d, 22 gel ™ol fx[s

ARl RAE 1, ZU) 9| ™o 2xIet &

ele RAIEIH 022 ARXEIICE ORRjatez AS

2 221 AH2lof| Ciet RAHERIAS| Z2, RF H

TOM ZTHRIE A 4+ Us SlHARI 34

(Haversine Formula)2 2&3IICt 22 A(F0l| 2|

St OpAF QRS0 HASS ARlstH, 28 Mud

40 oX rob

oY X X

o> oo
so P
Ir o
o [0
o

>
Iy
> T

Y 4 2FH0| VR ot AE &
& 4 o0t
HevSi min(Aeva’ B«»’Imr) (4)
evotm = \— 5
avg(A,., B,
ASYOPA%TTL =1- |As/0pe - leope| (5)
AspSim =1 — (min(|A(,‘,}, — B““’l: |AM/7 ~Buw 360' ) (6)

180

218, & RAIIERIA 70| A2ty

St Z|2|@t Serd
(correlations)2 &&ol7| Qs R IZzOo=z

Mantel TestS AEHGIZCE Mantel Teste= 19670

S
FAGSH S flo 1okl YHOIH Of YOl =

=[O 2SR 0f2f At 2OMOfA & JHO| FALOH
EZA 22 JJ20E2IA (distance matrix) 2t| A

2ee SYoke WHeZ ZE&|1 QITH40 Mantel
Teste| HE7Hd(null hypothesis)2 “ZH2|BHEZIA A
o e THAIIe| Helet HeloiE=lA  BOjl k= 7Y
AZte| A2t MY = A(linearly independent)O|
Cfolct =, p2fo] 0.052Ct 2 HR, & 7H2oiER

AE SARCE H2Hd0| giE &E0| Itk 20[0]
Ct.

= GT0ME 3.4800M e 3T S

40) Legendre, P., Fortin, M. J., & Borcard, D., Should
the Mantel test be used in spatial analysis?.
Methods in Ecology and Evolution, 2015, Vol.6,
No.11, pp.1239-1247
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MBRB & slope 0.066 0.267
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* = p-value less than 0.05
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