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2 CARMZETIE TRUEIZ YN « BFEE L, A v - — CHFEE | O H{E % i A 7
AutoCAD THMIRR Y OEIE % B L7-%12. Adobe Photoshop THIMANC B &4y
M35 EWHBESITOFIEZHFRE L (X5.4),

BH | | OEE | | mEEmE | | E@THR

il T HEE A&y Y BT
st #200DTELT 1200dpi - AffiE7 L TRy A B/ET D

s | ATEERTHEYORFIR s | AHTEEN TS
ELREY, BP0BEEHEH BEL E®BEa", b'EHH

AutoCAD Adobe Photoshop® LabZ=f#]
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RN — /L) TR OFEZIBIRT 5, £ LT RBEGRO LA v —22RIR L,

(DA RUSE AN T A imaFRITT 5, V=] T HERINZLVAV—]
ZARET IV, WFEE IR ORINGERIZB W T, MEBIEWO La,b T D7 K
DA BERR S v, 7 FHE EFEEREL RIS (K5.7),

Adobe Photoshop @t A s 7' Z AlZfftllhiAa &7 AT, Bifiiad 0~255 BEFH T
7, CIE Lab REJEOHE L* (0~100, 0 23H, 100 nH) LG a° (-128~127,
ADEE - IEDBIR) . b" (-128~127, AN - ENT) OEZHEH7-DIC, RO L H /et
BAEATV. LY a*, b OBl L AR HER 22 % SR oD 7z,

I‘Zf}j'fﬁ : L*mean = Limean /255 X].OO, a*mean = Qmean '128, b*mean = bmean ~128
FEAE(R 2= - L*sp= Lsp /255 x100, a‘sp=asp, b'sp=bsp
(L, a, b i Adobe Photoshop & H L 7=, L* a*, b*i% CIE Lab £ L D1H)

87



B B)la LA RS O AR

7%, CIE Lab #OEICEBWT, FEOZEIZ 03T THD L AR THB LI W»
.25 RICR B E, PO ANEEDTFELZBRAITE D bbb 81,

P J7ALE BEE AA—TD LAY—() BREES TH5—M =RV TORIW

EENDFHE psd @ 33.3% (AutoCADELIMEFIE, Lab/8) | i@ v T9EBARE: 100%
S 2 3 > ET s -
? Lo 00/ B0 100% >

15:’ B

® E HEEES a

A~

|
1. AutoCADM o H A L 1=
YRR IR T EEE G
DEIZERD

S5 I7ALE) BEE AA—30 LAr—0) BRERS TN FrRM |DORIW

WolE: 1 PUFIAUPA «W FIS L) ERIT
2>y v

b < ‘ g E
. ) ,a,Bhé‘U)l:x 55 L T°
¥, n\ﬁé E2 Lk
ﬂ -

' 5
j’,‘ s RHRENE LAY
Lal| DAL :
- . SR : 17, Eht :
. { A : [T
i‘ ; ¢ Forval AL :
i" | v TIEBARE: 100% >
.:|‘ ovh: O 7(Ha 20 100% >
Q. |:| AutoCADSR IS =
% & z' b EE e

%] 5.7  Adobe Photoshop THBIINZ AR Z FH 3 5 ik

88



B B)la LR S O GERRE

3. #8
(1) BIIEOBEHEE

1) AaE (a%, b*)

PN OB R] - SR a* & b O FHAME & MR 2= 2 F i L7 R (R 5.3).
a* DT TR T-0.46~0.00 DFFANIZH 0 SEHERZAEIT 1 RETH 722 L b,
F)IEIERFROER L ROGEKRBIEE A LRV EARENT, $-. V' OFEHEITT
NTC1.04~2.79 E EDEE 2D . AIAIZOTDRERERH O, HFHRNBZ2N D L IVR
Sz,

—J7. at& b A-128~127 OFPHICH H DK L, £ 5.3 D a's b'OENAT T O
FHEICEFRF L TWAZ e, AIAITEZAIZENZ E R LI/ Tz,

TN A DL RADOD ONYEEIZ 2 ETHY | AR EER: D OFEHEL Y K
&< 1.20. RADEEKRNFRN > T, OGN H D & AEFEBERAS O B3R
(WA & B 7 A5 O FIAIZ S SERIC B W THARKRIZB W TS b'd
FEHED < L ERDN R0 T2,

# 5.3 SMHNCH L A)IEOEE (a%, b D)

RAELRES ENNRES PUER & ER A BINAZE
8" mean b*mean 2" mean b”mean 2"mean b”mean 2" mean b"mean
el -0.38 1.73 -0.46 2.79 -0.41 1.60 -0.43 2.09
Y -0.03 1.93 0.00 2.69 -0.17 1.24 -0.07 1.87
ERE -0.20 1.13 -0.44 1.41 -0.39 1.04 -0.35 1.20
E %) -0.23 1.76 -0.37 2.65 -0.34 1.45 -0.31 1.95

FERERZE © a*sp=0.66~0.99, b*sp=1.62~2.30
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W< ERFOHENED -T2, —J7. AutoCAD THJIIA DM O mFEEI & 2 H i L
ToRER, R 62.2%. A9 29.4%, ERE84% Loz (£5.5), bz &b, A
JEITHEORWREA EAEoFIZ, FEMIWERSAEL, AROa L T X b
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A RAS LEFHERA SO A)IIa oA 5T, My BRASOAIAOARIY
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DAFIEHTG 2N 40.2% T <. EFEERA SO B)IA OAFETEEAETEG Y 18.9%
TIK o T2,
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% 5.4 FEWRNCH D A OEE (L*OFHE & EAER )

RE LRSS ERERS B s EERA S BlIlA£&
L*mean L*SD L*mean L*SD L*mean L*SD L*mean L*SD
gl 66.44 8.82 71.04 9.18 68.24 8.42 68.81 9.03
PEED 60.69 7.05 60.53 7.48 57.88 6.64 59.74 7.13
ER: 35.37 7.86 36.24 9.55 36.24 7.44 35.96 8.40
21K 61.66 11.51 65.86 13.55 62.66 11.97 63.40 12.51
5.5 HIADIYOEE
REIRES EPIRES e ERE 15 BIIESE
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Ef 8.2% 9.1% 7.9% 8.4%
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(2) BB EEUTEREDREHNER

1) & (a’,b")

4 BB RE ORI a* & b*OFX)E L AT HERZAE 2 R L72RER (£5.6), a™®
FREIE-0.85~0.00 DHEIPHIZH W | FFEHERZEIL 1 RKIETH o 72, b* D FHEHEIX-0.90~
2.65 OHIFAICH U | FEEREIL 2.28 LT Th o7z, a*L b 23-128~127 O#HiFHICH 5
DIZK L, # 5.6 D a*E b*OENRTRTOMTIZEF LTS Z END, 4 FHEHE R
AFA)A EE L TEZEIENZ ENA LN o T,

ZO5b, AAAAD a*L P'OFEEEITHE oL 01, K EEAIZE» T,

b* DA A D & 4 FHUHER AT A 2R THLRATHLR)IM LD /hE < 3kR
59720 1o, A DERNL 2.65 T, B & 4 FUEREDEROTTEH - L HRE
VHIRDSIRIN o T, VT T ATARERDN-0.34 TRADHEDED BV, KRR 2o Tz,

#£5.6 I EEBAERSA OGO (a¥, b* O FEIE)
BIIEFY WEE A\ £} G603 LISy

@'mean  D'mean | @'mean  D'mean = 8"mean  D'mean | @'mean  Db'mean = @'mean  bmean
£ | -043 2.09 -0.85 1.31 -0.22 0.00 -0.75 1.24 -0.54 -0.90
f9e | -0.07 1.87 -0.45 1.43 0.00 1.14 -0.37 1.85 -0.33 0.19
EH: | -0.35 1.2 -0.49 2.65 -0.08 0.80 -0.73 -0.08 -0.28 0.21
24k | -0.31 1.95 -0.68 1.43 -0.15 0.35 -0.66 1.29 -0.43 -0.34
(R © a*sp=0.61~0.90, b*sp=1.32~2.28
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SUMMARY

SUMMARY

Preservation of “white sand landscapes” in temple gardens of Kyoto
Pingxing ZHANG

Chapter 1. Introduction

Shirakawa-ishi is a famous white granite produced from Kyoto and used for gardening
stonework. Its debris is called Shirakawa-suna and has been widely used in temple
gardens of Kyoto as a traditional landscaping gravel due to its beautiful color. However,
ever since the quarrying of Shirakawa-ishi was banned, the “white sand landscapes”
made of Shirakawa-suna have been changing or lost.

This study aimed to discuss on the preservation of “white sand landscapes” in temple
gardens of Kyoto, from the aspects of gardening techniques in white sand areas of temple
gardens, the production of Shirakawa-ishi and appropriate substitutes of Shirakawa-

suna.

Chapter 2. The gardening techniques of white sand areas in temple gardens of Kyoto

Based on 18 garden-related documents, I selected 68 gardens of 52 temples with white
sand areas which were built no later than the Showa period, and then conducted field
investigations in each garden. I clarified different gardening techniques of white sand
areas in gardens of different functions. Three positions and occupancy rates from 9-100%
of white sand areas were found. Raking patterns in over 90% of gardens, while sand
terrace and sand pile in 8 gardens, and elements such as stones and moss in 53% of

gardens were found.

Chapter 3. The material use of white sand areas in temple gardens of Kyoto

I conducted surveys on Shirakawa-suna and substitutes, then performed field
Investigations on material use of white sand areas in 66 gardens of 50 temples.
Shirakawa-suna was “soft white and clear”, while substitutes were “gray and unclear”.
Grain size of 6-15mm, depth of 2-6cm were most. I found Shirakawa-suna in only 7
gardens and substitutes in over half of the gardens, which showed that Shirakawa-

suna was deceasing rapidly and substitutes were increasing in temple gardens.
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Chapter 4. Shirakawa-ishi quarries and their transition of modern times

I analyzed information from documents and old topographic maps, then conducted
field investigations on Shirakawa-ishi quarries. 4 quarrying areas were recovered. The
quarrying sites were closed no later than 1966 after the prosperous period from the Meiji
era to the early Taisho era. Components of quarrying sites including rock cliffs in valley
sides, flat working fields, stacked stones, and export routes were confirmed. The 4
quarrying areas of Shirakawa-ishi showed different characteristics on quarrying scale

and traditional intelligence in natural resource use.

Chapter 5. Color analysis of Shirakawa-ishi and similar granites

I collected Shirakawa-ishi from quarries, and 4 similar granites of different origin.
Then I analyzed the color of 3 main minerals (white feldspar, gray quartz, and black
mica) in each sample by scanner, AutoCAD and Adobe Photoshop. The ratio of “white:
gray: black” of Shirakawa-ishi was around 6.2:3:0.8, while the white-black contrast was
strong, which lead to a soft white, but clear color. Compared to Shirakawa-ishi, Inada-
ishi (Japan) was much lighter and showed greater black-white contrast, which was too
white for landscaping gravel. The color of mica in SobuG603 (China) was unclear, while
LeBlanc (France) was much darker and contained more quartz. Kitagi-ishi (Japan) was
slightly darker in overall color, but closest to Shirakawa-ishi. Its debris was considered

to be an appropriate substitute of Shirakawa-suna.

Chapter 6. General discussion

Based on the results, I gave three proposals for preserving of the “white sand
landscapes” in temple gardens of Kyoto: maintaining the extant Shirakawa-suna in 7
gardens, inheriting the gardening techniques and material use of white sand areas by
appropriate substitute such as Kitagi-ishi, and preserving the quarrying culture of

Shirakawa-ishi by reconstruction of quarries as industrial heritage sites.



