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A Study on the Distributional Characteristics of Rocks in Japanese Gardens

Kyozo Chira, Kaoru TakeEmURA and Toshikatsu Havasm
( Laboratory of Landscape Architecture)

Characteristics of the distribution of rocks set in Japanese gardens were examined with the
multivariate analysis. Plane figures of 52 famous gardens were used as the samples, from which
8 variables concerning size of a garden, and basal area and placement of rocks in a garden were
extracted as sources for the analysis.

Principal component analysis could synthesize 3 1nd1ces : (1) Dimensions of rocks as well as
a garden, (2) Size of common rocks in a garden, (3) Balance of size of rocks in a garden, which
might explain 76% of distributional characteristics of rocks in a Japanese garden.

Fifty-two gardens could be classified into 4 groups with the WARD method of the cluster anal-
ysis. Most of gardens investigated might belong to a certain category of the distributional mode,
though there existed distinct characteristics among them on the scores of the 3 principal compo-
nents. That is very suggestive to understand the features of the landscapes and the compositions
of Japanese gardens.

B E
BRIE, B ke LB, EEBROEREZMETHS. L<IL, BEXLORE
BFED—D>TH3EFHMEZEAER VT, ER3EZIMETHEBLLEII, TE,
FEOBBIIL2HLILEDEENTVS. EBE, & 21E, FERRIIEI»NAHEIZED
) SEEETHS MEEEL 12HWTE, TAZIAE, FOREZLEBNEH g &F
xR LNTHY, BRA[ Y =0) OFEBYERBROBKE L322 REBL T 3.
Pk, 4BIZw=38 20RFHIEVILL wthat7
HAREBIZHFWT, FEERRIBHEL 23N, B- A& - & -HE-H- - [@B5 L
BZhBEROEEE, 20E &@Fﬁﬁ%a&bt, EOEEBETHS. A4 DEDFEFEIZDN
T, EPRBEOLIIL, BFEBIIBEVWTHEOEKZL2LDLH2H, Zhbd 2n
Fh, BELEE, k2B (58 2L THEMAS IZHELZ W LIFERMT 32
EHTES. —F, AORE (RHE) 1L T, ZOBE LM, HEEEREOVTRIZ
FWTY, BLAOGOHEOBELHEL, Z3PIEETHS. EAOESEIZIDWVWTIL,
WhwaERE LI, B4l TEYE - FMEOXRE L 22580530, TheTy
HOBELZEIIHGLTEREBEENAY, 260506 0BET T4 % s h Gl 2K
THZEHFEN. wurkzhE, 24054, BRERSLTIERORIRS »OEE
%ﬁ@éb%ovﬁ%éﬂfué&%zf;u.%LT,:@Eﬁ:%ﬁﬂ$@@@%ﬁ&
a) B, AEFEHEEEE




16 TESZ - ITH B K 28R

FArbNb-oTwadlnz k).

LR, 20BEMICL- T, BEOGHE - SEEEHE - ERENEEZ SItoBsh e Y
FTLLREENZLOTER V. T, BHOLZ SN AL FOEGREEEROE/ES S,
EIFITIIIEB ISRy — VA HBY A2 L1240, BEICH-> LS T E0RRY
pah, FMEORIAET S, 5, GHEBETIECENTE, LEOBMNEET S
HHBNIEMOBERIZ £ - T, MEIIHLZFEOMELIZEN, S5IIRROREE &
LIZREL IR - ZARLMD Y, ZOHMEZRE—BEELLDOIZLTELZ. Z0ER,
SHIZBEVTIE, BREBOEM LW AA2AHMII 20T, BENAHEECEMKTIZLS
ERPERMOAFHFEEL, 2LOAERAIES>TIHELOI TG L 2583225 %
> TWwab,

AL, GHIIEENSEEESCEREOAEZ2ERT 2 2L PERENIHEFH 2L
LEETHEY, EEORTIZOBRKEIZSZ VWL EI. (E-T, BMEY - EREE
Y, TORFEOBHELHZ TEHD 250, T ALY, 2<0HESE, FIREOHE
Iz, BWEHMEAETEZERIIPWTIE, TOILEBRELAEEEL VL L.

FNTHE, BVEKELEAREDLILZLEDTHA I ». 4K, BEE T AREDME
THY, ZOEEFLIUCLENERZBETERINALEZL N, R ICISHEYOREE L
J. LAL, BERTHIERMIIDWTIE, Zn2BY TR SN TWBAITIZ, BEIUESR
BRI 25 2O FEBNBITATEETH I EELSNS. BROZ 245, BECHET
BIENE, EREERIIODVWTASEDEA TR ENZTNEL 2V, LALEYFS5, 53
BOEGT, & z2lE, ERUOGHABEELAREEZ SN B L) 2B, FREAD
BROBHIZE-> TLEEECE L TEH2ERL2ELIILIETERLEZ NS,

AiFEls, BEL, TTCUEHEVIFHAIEEL Twd, W O2»rDERE*HE L, Z0E
FEOFELTHHICET RS2 22 280 LA EROESMEEE, FHEICK-
THDRRESNIZEDTIREZVWILIEELEEATHS. LArL, ZOMRBLELVIIHDE
BIZOWTHLSAOEBHLZMASES 24T NE, BEREBROBEO—HPLEEES
BIIOVWTORFOLROFZEL L1040, BRERSERT I FTCOFS»0 287457
ZEIIEBTHA).

woE & F &

BEAOBEICET I H®EEIL, £2<OERCSVTEANFITESAZ VD, RFETIE,
ERTHEER TEEN - BAOLZE 'L UFE TH - ZAX - BAOZE P 0 EHTEK &
BHEELUTREBL -

FAZEED 5 5, WRN, EEXNERZRIL, S5 IERBEROBEZ D% 52 5§
HUME M & L. Table 1 225 DEREEEEREZ T O TRL 2. fEEFRIL,
EHRY OHWEIZLBZLDTH 3.

CHLSOFANASBSNIELRDBERE L TRD S EH ML LAY

1. BHES 1
FEE O

2. BEES 2
ELORERMRE.

3. BHES 3
BER DB



FER D5 HRHE

Table 1. Gardens sampled for the investigation

Sample mumber £ F (Name) fEBEE A (Era)
1 & #& #4 fb (Takaojinjya) Lt 7 (Ancient)
2 % #H % (Ryogenin) £ B (Muromachi)
3 ¥ E®  F (Fugenji) 4
4 % BE Bi (Bundain) ”

5 £ F % (Reiunji) ”
6 # % =F (Ryoanji) »
7 K il B% (Daisenin) ’
8 B & FE (Shyonan) P
9 EME FEESET (Shyonanrozen) P
10 £ B B (Gyokuhoin) # L4 (Momoyama)
1 # # IF (Yojuji) ”
12 g % B (Enjyoin) ”
13 B & Bt (Jukoin) ”
14 BE 1T <F (Gangyoji) ”
15 B ZE PR (Rengein) P
16 # FE FE (Miyokian) P
17 B A 3F (Raikyuji) /,
18 & B = (Kyugetsutei) ”
19 # #% Bx (Kanjiin) 9
20 A F3 K (Kumon) {LF#04A (Early Edo)
21 A # =F (Nanzenji) ”
22 4 % (Konchiin) ”
23 “ i % R (Kohoan) ”
24 K& (Daitokujinantei) ”
25 KiEZFHFE (Daitokujitotei) ”
26 # & 2% (Shyounji) "
27 B # K (Suehatsu) ’
28 # Pk F% (Manjuin) ”
29 d1 11 F (Chusenji) a
30 7 L =¥ (Saikoji) ”
31 KhkiL#%t (Taimayamajinjya) ”
32 ¥ F§ FF (Fumonji) ”
33 H & = (Entsuji) P
34 B #% F (Seianji) .
35 ¥ #E i (Zakkain) P
36 P8 # 2 (Saikyoji) ”
37 % B 15 (Rogonbou) ”
38 EZEEK (Sata) AR (Middle Edo)
39 2 FAk K (Sata) ,
40 | K (Hirayama) »
41 % =F (Taimaji) 4
42 8 ' (Shokokuji) ”
43 # %t Bt (Ryukoin) .
44 i JE B (Ryosokuin) »
45 # L F (Myoshinji) ”
46 & 0 B% (Zeshinin) ’
47 ® # & (Tokaian) L7 &#H (Late Edo)
48 # % B% (Shunkouin) ”
49 % ZF (Gokurakuji) ”
50 M Bt =% (Enyuj) ”
51 # B F (Kinshoji) ”
52 7 # K (Saigo) ”
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Table 2. Standardized values of § variables
f;nnlé’eli Vari 1 Vari. 2 Vari. 3 Vari. 4 Vari. 5 Vari. 6 Vari. 7 Vari. 8
1 3.244670 5.476530 2.757300 1.140480 1.156750 0.009497 —1.532680 0.333306
2 —0.637201 —0.734099 —0.895779 —0.339831 —0.765051 —0.231391 0.007557 1.046610
3 —0.120170 —0.076080 ~0.592944 0.613262 0.883639 —0.261502 —0.928442 0.048176
4 —0.205997 —0.563836 —0.220223 —0.824174 —0.725034 —0.853684 —1.198060 1.351760
5 —0.696143 —0.692034 —0.818482 —0.751084 —0.408902 0.993121 0.424406 —0.966469
6 —0.293892 —0.727089 —1.107550 —0.166364 —0.036746 —1.064460 0.962677 —0.040510
7 —0.629963 —0.047034 0.639574 —0.356398 —0.368885 3.783400 0.783890 —0.765256
8 -0.552408 —0.550815 —0.588708 —0.812479 —0.601933 0.029571 0.315413 1.285010
9 —0.546204 —0.578859 —0.865072 —0.372965 —0.255838 --0.100910 0.672029 0.772922
10 —0.158430 0.023074 —0.204340 0.006128 0.096310 —0.050725 1.297300 —0.377136
11 —0.647542 —0.539798 0.010609 —0.634140 —0.645001 1.153710 —0.589035 —2.071710
iz —0.360072 —0.660986 —0.711536 —0.601006 —0.412904 —0.853684 —~0.379654 0.104439
13 —0.135681 —0.225311 0.178968 0.067524 —0.202816 —0.452205 —0.386347 —0.541157
14 —0.464513 0.008051 0.439449 —0.545457 —0.332870 0.168081 2.846150 0.903567
15 —0.150158 0.600970 0.592984 1.627750 0.807607 0.752234 —0.342367 —2.519900
16 —0.445899 —0.697042 ~-0.926486 —0.088401 —0.554963 —0.793462 1.106090 0.038640
17 0.162129 —0.309441 —0.312345 0.412508 —0.471928 —0.823573 0.098384 —0.143500
18 —0.364209 —0.101118 2.143160 --0.684815 —0.561966 0.350754 —0.997279 —0.354249
19 0.081472 0.238408 1.211360 —0.434360 —0.618990 —0.211317 —0.531670 0.875912
20 -0.531727 —0.163215 0.285914 —0.406079 —0.305859 1.314300 —0.246760 —0.686106
21 —0.293892 —0.163215 —1.245200 5.506390 5.808700 —0.020614 1.230380 0.894031
22 —0.308369 —0.853284 —1.234620 —0.467495 —0.508944 ~—1.275240 0.746603 1.180110
23 —0.118102 —0.173230 0.332504 —0.695535 —0.501941 * —0.391983 —1.370150 0.772922
24 —0.005986 0.130240 —0.664946 0.412508 —0.408902 —0.211317 0.027634 0.932175
25 0.577225 —0.764146 —1.075790 1.627750 0.328407 —0.713167 0.325930 0.824417
26 —0.398333 —0.039099 0.193793 0.306284 0.209357 0.832530 2.578440 —0.601235
27 —0.087080 —0.391569 —0.465880 —0.601006 —0.412904 —0.713167 —0.134899 0.669932
28 —1.228250 0.507826 0.915938 —0.044547 —0.226826 —0.773389 —0.426502 —0.452471
29 0.269075 —0.040024 0.869348 —0.495756 —0.478931 0.139977 —0.355752 —0.409559
30 —0.18738¢ —0.142182 0.271090 —0.139077 —0.252837 —0.231391 0.284319 —2.329180
31 —2.489800 2.802380 —0.020098 1.900620 2.547340 —0.391983 —1.312780 0.716659
32 0.200827 0.134247 0.516746 —0.439233 —0.272845 0.220273 —0.694203 0.136862
33 —1.217910 0.085171 —0.373759 0.340393 —0.199353 —0.954054 —1.150250 —1.728410
34 0.364209 —0.430629 0.039198 —0.617573 —0.465926 —0.341798 0.271434 —0.012855
35 —0.142919 —0.510753 —1.096960 0.172773 0.564506 —0.823573 1.249800 0.970320
36 —0.493466 —0.530784 —0.787775 —0.356398 —0.169802 —0.181206 0.949291 (.249388
37 —0.629963 —0.151196 —0.404466 —0.484062 —0.089768 3.161110 0.115593 0.889263
38 0.374549 0.270458 0.992176 —0.434360 —0.432912 1.213940 © —1.284100 —0.873014
39 —0.128442 0.624006 0.578160 —0.305722 —0.096771 0.702049 —0.742007 0.674700
40 —0.374549 0.147267 0.040257 0.790627 0.252375 0.942936 —0.742007 —2.195680
41 —0.168771 ~0.514759 —0.404466 —0.645834 —0.432912 —0.823573 —0.656916 0.212197
42 —0.578259 0.091180 —0.849189 0.434923 0.697561 —0.773389 0.299160 0.646091
43 —0.566885 —0.673005 ~0.834365 —0.467495 —0.216822 —0.371909 —0.148284 0.235084
44 —0.062263 —0.566840 —0.588708 —0.133230 —0.206817 —0.954054 —0.185571 —1.585360
45 —0.599975 ~—0.718075 —1.065200 —0.629267 —0.229827 —0.391983 0.281950 0.894031
46 —0.205997 0.807290 1.518430 —0.094249 —0.166801 1.294230  —0.724797 —1.041800
47 —0.513114 —0.480707 —1.044020 0.039262 0.511483 0.059682 2.176890 0.707122
48 —0.025036 0.187329 —0.220223 0.072397 0.189349 —0.100910 0.010425 0.001449
49 -0.205997 —0.237329 1.211360 —0.873875 —0.678015 —0.341798 —1.169370 0.837767
50 4.009870 1.790810 3.477330 —0.222887 —0.319865 —0.903869 1.220820 —0.077701
51 2.851720 —0.003968 0.209676 —0.239454 —0.166801 —1.194940 —1.293660 1.361300
52 —0.476921 0.048113 0.193793 —0.669616 —0.245834 1.454820 —0.759216 —0.792911
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Table 3. Correlation coefficient matrix

Variable

i 1 2 3 4 5 6 7 8
1 1.000000
2 0.738100 1.000000
3 0.556810 0.651420 1.0600000
4 0.182220 0.295620  —0.134090 1.000000
5 0.190390 0.313890  —0.153490 0.933630 1.000000
6 —0.303500 0.082391 0.218560 —0.047173 —0.023082 1.000000
7 —0.256250 —0.301200 —0.317200 0.093854 0.109320 0.017576  1.000000
8 0.070864 —0.050854 —0.234300 —0.030255 0.076520 —0.319370  0.132480  1.000000
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Table 4. Factor loadings, eigen values, and cumulative contribution ratio

Conp. 1 Comp. 2. Comp. 3
Variable No. Factor Loading
1 0.835870 ~—0.092721 —0.384800
2 0.919550 —0.095065 0.012179
3 0.630960 —0.578210 0.102520
4 0.454220 0.819900 0.256260
5 0.451120 0.840360 0.213430
6 —0.020959 —0,238390 0.816570
7 —0.396830 0.419060 0.076062
8 —0.108460 0.291050 —0.693770
Eigen values 2.587440 2.047550 1.423830
mm:n 0.323431 0.579375 0.757353
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Fig. 1. Three dimensional distribution of the samples. Each
axis corresponds to the 3 principal components and
each figure shows the sample number.
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Fig. 2. Clustering dendrogram for the samples. The dotted line shows
the level at which the samples were classified.
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Fig. 3. Distributions of mean factor scores of the samples classified into the
four clusters. Each axis corresponds to the 3 principal components.
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Table 5. Number of gardens involved in each cluster,and each era in which it they
would be constructed

Era Cluster 1 Cluster 2 Cluster 3 Cluster 4 Total
Ancient 0 0 1 0 1
Muromachi 5 8
Momoyama 6 4 0 0 10
Edo(early) 9 8 1 1 19
Edo(middle) 3 5 0 0 8
Edo(late) 2 3 1 0 6

Total 25 23 3 1 52
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