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Abstract: Chiang Mai is the largest and the most culturally significant city in Northern Thailand. It was a capital
of Lanna Kingdom dating back in 1200s. The city has a long history and continues to be culturally prosperous
while retaining evidence of the past as a cultural and religious center. Therefore, the city has been applied for a
tentative list of a World Heritage City. To be included in the World Heritage List, the old city should be well
conserved. Since 1988, Chiang Mai municipality has announced the municipality control aimed to advocate the
conservation development of the city. One of the imposed tools is Kalare, a cross attached over the pediment of
vernacular Lanna houses. It is presupposed that Kalare is an important component of Lanna architecture which
can represent Lanna style, and thus should be placed on the buildings to signify Lanna, consequently enhancing
the conservation development. However, there are many arguments about the Kalare implication which led to the
revision of the municipality control in 2014. The color control has been proposed. Chiang Mai Municipality is
collaborating with private and governmental agencies to initiate a pilot project to repaint buildings around the
center of the old city, using prospect colors which are white, cream-white, off-white, and brown. It is assumed that
the conformity of colors will strengthen the conservation development in the historic area. However, the residents
would not perceive those colors as their names. According to a case study of Kyoto that applies color control in the
conservation area, Munsell color system was chosen as the color pattern for the local act. Therefore, this article is
aimed to examine the repaints using Munsell color system by a DIC application. The results reveal the color group
of Munsell color system: Yellow, Red, Yellow-Red, Purple-Blue, Blue, and Neutral. It is suggested that Munsell
color should be announced to control the color instead of the name of colors.
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I. INTRODUCTION

Chiang Mai is the largest and the most culturally significant city in Northern Thailand. It was the capital of the Lanna
Kingdom dating back since the 1200s. The city has a long history and continues to be culturally prosperous while
retaining evidence of its past as a cultural and religious center. Consequently, the city has applied for tentative listing as a
World Heritage City. To be included in on the World Heritage List, the old city should be well conserved. Since 1988,
Chiang Mai Municipality assumed control of the conservation development of the city and in 2014 revision of a
municipal control.

Color control has been proposed. Chiang Mai Municipality, collaborating with private and governmental agencies,
initiated a pilot project to repaint the buildings around the center of the old city, using brown, cream, white and off-white
as specified by the Municipality. Again, it is assumed that color conformity would strengthen conservation development
in the historic area. However, local residents have objected to the names of the colors.
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Il. LITERATURE REVIEW
A. Chiang Mai Municipality Controls

The municipality of Chiang Mai announced the local act in 2014 to control built environment in the scope of heritage city.
The main actions of this control are similar to the later and assemble the height control and fagade control, including color
control. Figure 1 displays two boundary control, the inner moat and the outer moat. Both areas require color control which
describes at the below of the map. The color control recommends color of walls and color of roofs.
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DEFINITION AREA BY CHIANG MAI MUNICIPALITY
SOURCE : ORDINANCE OF CHIANG MAI, 2014

Tvoe COLORS COVER BY MUNICIPALITY
BUILDING BROWN | cream | wE | oFF-wwe | naTuRaL
ROOF BROWN | SED-BROWN |ORANGE-BROWN|  GRAY | MATERAL

Fig.1 Chiang Mai Municipality Ordinance
B. Case Study of Kyoto, Japan

Kyoto city is similar to Chiang Mai city. Kyoto is the world heritage that uses the Munsell color system to specify colors
permission in its conservation area [1]. This presentation recommends the use of the Munsell color system to specify the
colors that appropriate to suggest to the conservation area of Chiang Mai rather than the color names which display in the
municipality ordinance such as brown, cream, and white. The Munsell system is widely accepted for the specification of
surface colors in many industries, especially in the standardized of the paint industry.

For example, Kyoto city specified the color of exterior wall under Munsell system, which are red hue and yellow-red hue,
that saturation exceeds to 6. There is only one exception for natural materials such as clay and copper.

Sl §y At
KAMINOKYO-KOKAWA AREA
Fig.2 Kaminokyo-Kokawa area in Kyoto City
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B. Case Study of Sydney, Australia

Main Street heritage paint scheme is a program designed to improve the street appearance and retail quality of King Street
and Enmore Road [2]. Main Street consultants, Rod Howard and Neustein & Associates had prepared color schemes for
the area based on the heritage color that would have been used originally on the historic buildings to improve their
buildings as part of a general scheme intended to upgrade the area by using a heritage theme.
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Fig.3 Color Control for King Street, Newtown and Enmore Road, Enmore at Sydney
C. Munsell Color Theory

An American artist in 1898 designed a color system that looked like a circle which spread colors from the middle. This
theory is credible and favored in industries which show relation in 3D, hue value and chroma [4].

1. Hue is the property of color that has 10 colors: red, yellow-red, yellow, green-yellow, green, blue-green, blue, purple-
blue, purple, and red-purple.

2. Value is the property of shade or white, gray black divided by 9 grades.

3. Chroma is property of hue mixed with value. It is called “saturation”

MUNSELL COLOR

U BRADLEY 1794 Ereyebmmdis B momis, Ve

HUE CAN ADJUST ALONG THE AXIS OF VALUE
AND IN THE DIRECTION OF CHROMA

Fig.4 Munsell Color Theory
I1l. RESEARCH METHODOLOGY

A. The Study Area

The study area scopes the buildings around Three Kings Monument on Phra Pokklao Road, which has been repainted by
Chiang Mai municipality which has the sponsors from private sectors. The municipality made the participation to the
owner of the buildings and introduced the color recommendation to promote the heritage city. The research gave a symbol
name to each building. In the east side, the name began with E and then run the number sequence. On the other side, the
W is at the beginning of building name which present the West side building of the road.
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Fig.7 Graphic of Building on Phra Pokklao Road, West Side
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Figure 8 to figure 10 are the photos of the buildings on both sides of Phra Pokklao road, which took during the daytime.

E10 EN E12 E13 E14 ENS E16 ET (31.) E

Fig.8 Building E1 — E19 of the East side

E20 E21 E22 E23 E24 E25

Fig.10 Building W7-W23 of the West side
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B. The Experimental Apparatus

The research provided the DIC application on 10S operating system which can be transfer the photo colors to Munsell
color system. This application is reliable because it is the application of Munsell standard which developed to
communicate to other color systems [3]. To collect the Munsell values, pointer can pick up at any area of the photos and
record the values by handwriting.
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Fig.11 DIC Application of Munsell
IV. RESULTS

The results show the buildings photos with Munsell values and the examples of colors. Figure 12 displays the E1-E4.
There are nine-color ranges. The Munsell values cover five hues which are yellow, yellow-red, red, purple-blue, and blue.

ORDER EXAMPLE MUNSELL
1A 45 R 3809
2A T2R43/18
3A 22YR50/22
aa 52 Y 48/06
5A 60 YR5212
6A 75 YR 646/15
TA 29 P8 5809
T [I= R
1A 2A 3A 4A S5A 6A A 8A A 9A i5867/12
Hue Y R R PB 8
BD. Voue | Chroma | Voue | Cwoma | Vole | Chvomo | Voue | Chromo | Vaoke | Chvoma
Et-E4 4B 08 50-88 | 12-15 | 3843 | 09-18 | 54-52 | 0913 | &7 12
TOTAL 1% 3a% 2% 2% 1%

Fig.12 Munsell color values of E1-E4 Building
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Figure 13 displays E5-E9. The newly refurbished buildings are the colors of red, yellow-red, purple-blue, and neutral.

ORDER EXAMPLE MUNSELL
104 N9
114 N6S5
124 Ns4
134 . N4s
184 . 52R4928
154 90R 3509
164 12R 32/08
T ] |= e
10A  MA 1224 13A A 15A  16A  13A  18A 184 7383512
Hus R = 3 N
80, Voue [ Chvoma | Vaue [ Cwomo | Voue [chroma | Voe
E5-£9 55-49' 09-28 z:4z| 0816 | 35 I 12 4579
TOTAL 2% 22% 1% &%

Fig.13 Munsell color values of E5-E9 Building
Figure 14 displays E10-E19. The newly refurbished buildings are the colors of yellow, yellow-red, and red.

ORDER EXAMPLE MUNSELL

194 n8s

204 . Na5

214 ] 51R7212

2 T5YR66/L5

34 92YR49/20

204 60YR39/18

54 84 YR30/12

PTT [ []] e =
19A 20A 21A 22A 28A 26A 25A 26A 2IA 2A 51Ys52L1

L YR N
BD. Vae | Ovoma | Vaue [ Ovoma Vaue
Bo-ee| 52 | 1 |3072]12-20 45-85
TOTAL 1% 56% 3%

Fig.14 Munsell color values of E10-E19 Building

Figure 15 displays E20-E25. The newly refurbished buildings are the colors of yellow-red, red, red-purple, purple-blue,
and neutral.

ORDER EXAMPLE MUNSELL
28 5878 77/30
294 55P868/26
304 07 P8 4422
314 N2
32 N59
33 72R4318
38 554534
Ll L[] = =
28A 29A 30A 31A 32A 33A 34A  35A  36A 364 35YR20/11
He R R RP PE N
BD. Vo | Cvvama | Vawe [ chroma | Voe [ Ovema [ Vol [ ovoma Valus
£20-£25 z:] 1 :&E:I':-ve 45 ] 34 4e-7*|:2-s: 3259
TOTAL "% 2% "% 3a% 2%

Fig.15 Munsell color values of E20-E25 Building
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Figure 16 displays W1-W6. The newly refurbished buildings are the colors of yellow, yellow-red, red, and neutral.

ORDER EXAMPLE MUNSELL
37A N9
38 72'R 7481
39 53R 73729
404 24YR85439
414 10.0'YR 64/20
an 23Y6218
a3 41YR4035
A 03 YR30/6.2
33 38A 39 WA G2A  43A  4OA  45A 454 S1R1943
e Y R R N
8D Vaue [ Cvoma | Vaus [Chroma | Voue [ Crroma Vawe
wi-we | 62 I 18 A:u.'ilz:.é: 8 l 43 94
OTAL % 7% preey e

Fig.16 Munsell color values of W1-W6 Building

Figure 17 displays W7-W11. The newly refurbished buildings are the colors of yellow, yellow-red, and green-yellow.
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V\l % !/\4 L1 |/\ ORDER EXAMPLE MUNSELL

\ 26 296912
. ,l = a7 83Y9.408

g o e u!
| e 85" 85432
2 a9 TART927
" 504 518341
51 60¥R 49722
52 73R 2617
46A 43N 4BA  4BA  SOA  S51A  52A  53A  54A 54 35211
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Fig.17 Munsell color values of W7-W11 Building

Figure 18 displays W12-W19. The newly refurbished buildings are the colors of yellow, green-yellow, blue-green, purple-

blue, red, yellow-red, and neutral.

ORDER EXAMPLE MUNSELL
554 No3
564 Nao
A 4.2Y87/06
56a 29GY9.3/12
594 43GY64/10
604 26865211
614 11PB48/61
| | | e
55A S56A  57A 8A 58A BOA 61A  B2A 63A 634 : 94YR 74107
s [ 86 Y R R N
8D. Volue l hvoma Ic—v—.--sa o Jcm Vaue [ chroma | Vous [ chroma | Vae [ Chromo Value
n2- 87 | os [ro2] 52 | m 48 | ot 6z | 1o | 76 | w7 8993
OTAL 2% % "% "% 11% 23%

Fig.18 Munsell color values of W12-W19 Building
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Figure 19 displays W20-W23. The newly refurbished buildings are the colors of yellow, yellow-red, blue, purple-blue,
and neutral.

ORDER EXAMPLE MUNSELL
634 N94
654 Na9
66A 8. ¥
674 . 55

Fig.19 Munsell color values of W20-W23 Building
V. CONCLUSIONS

8
Hus R R RF FB N
BD. Vaolue | Chroma | Value | Chromg| Value | Chroma | Vaolue | Chroma Value ‘
E20-E25 20 43-82| 12-18 45 34 46-77 | 22-30 32-59
TOTAL 1% 2% 1% 34% 22%

ARCHITECTURAL MUNSELL COLOR
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Fig.20 Conclusion from Pilot Study

The results reveal the different values of color name and the hue of Munsell color system. According to the ordinance
color, Chiang Mai municipality chose the colors and repainted. When the study tested by DIC application, the color hues
are not the same as the selected color names. This can proof that the color name is not appropriate to be a control in the
ordinance. It can conclude that as long as people make their repaint under the name of the ordinance color, their buildings
may not show the color as a name of controlled color.

The municipality ordinance should be revised the color control. This research suggests that the municipality should study
the Munsell system and review other heritage ordinance. Critiques and apply are required. To revise the color control, this
research suggests the Munsell color system. Because this color system is appropriated to any conventional colors and it is
reliable.
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