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ABSTRACT

The Gonbad-e Sabz of Mashhad is a historical monument from the Safavid period.
The main decorative elements of this mausoleum consist of exterior tilework dating
from the Pahlavi era. This research aims to identify the color palette of the Gonbad-
e Sabz’s tilework and quantitatively match these colors according to the Natural
Color System (NCS).This research addresses two fundamental questions: First,
what are the quantitative equivalents of the Gonbad-e Sabz’s tile color palette
based on the NCS standard color system? Second, what are the frequency and
chromatic intensity of the tile color palette, and which colors are dominant in this
historical monument? The methodology involves field studies and matching the
NCS color system with the building’s original tiles. Through this color matching
process, 122 color codes from 7 color families were identified and subjected to
descriptive-analytical evaluation. Furthermore, the dominant colors, chromatic
intensity, and percentage of color variation were determined.The findings reveal
that lighter colors exhibit a broader range of variation, while darker colors show
less variety and become more uniform.
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Figure 1: Mashhad's Gonbad-e-Sabz Mausoleum is located in the
middle of a square with the same name. (Photo: authors).
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Figure 2: a) Section, b) and plan of Gonbad-e-Sabz building (7).
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Figure 3: chromatic colors and achromatic colors in Natural Color
System (NCS) (9).
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Figure 4: NCS color circle and NCS color triangle (9).
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Figure 6: The oldest photo of Gonbad-e-Sabz of Mashhad (10).
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Figure 8: Part of the decoration of the dome of the Gonbad-e-Sabz tomb (Photo: authors). Figure 7: Dome of Gonbad-e-Sabz tomb (Photo: authors).
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Table 1: Color matching from the dome of the Gonbad-e-Sabz tomb.

Area of
Quantitative equivalent of the color in NCS s(c:r?g(riﬁre photo color
matching

S 3050-B40G l S 4040-B40G S 4040-B50G Turquoise . Dome

S 1050-Y10R S 2040-Y S 2040-Y10R Yellow

S 3040-B30G - S 3040-B40G - - Turquoise S

S 5040-R70B - S 4055-R70B - S 4550-R70B - Azure (Gardoneh)
S 1002-Y S 1002-G50Y S 1502-Y White

S 2040-B20G - S 2040-B30G - S 3040-B10G - Turquoise

S 5040-R70B - S 6030-R70B - S 4550-R70B -

S 5540-R70B - Aelie prum
S 1502-Y S 1502-G50Y S 2002-G50Y White
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Figure 9: A view of the south ivan of the Gonbad-e-Sabz tomb
(Photo: authors).
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Table 2: Color matching from the pendentive of the main ivan, North facade (Table sources: Authors).

Area of

Quantitative equivalent of the color in NCS Color photo color
scheme
matching

S 3040-Y10R S 3040-Y20R . - Yellow
Yellow-
S 7020-Y30R S 8010-Y30R S 8010-Y50R _
Orange pendentive of
S 4030-B30G S 4030-B50G . - - Turquoise the main
entrance,
S 4550-R70B S 5540-R70B S 5040-R60B Azure
North fagade
S 1502-Y S 1502-G50Y - White
S 9000-N - - - - Black
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Figure 10: An example of mosaic tile decorations on the ispar of the Gonbad-e-Sabz tomb (Photo: authors).
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Table 3: Color matching from the ispars of the main ivan, North facade (Table sources: Authors).

Area of
Quantitative equivalent of the color in NCS sgr?ekr:wre photo color
matching

S 2030-Y10R S 2040-Y10R S 3050-Y10R Yellow
S 4040-Y20R - S 4050-Y20R - S 5040-Y30R
Yellow-
S 6030-Y40R - S 6030-Y60R - S 7020-Y40R Orange
S 7020-Y50R - = - |- =
mosaic tile
S 6030-B90G - S 6030-G - = Green decorations
S 3040-B40G - S 3040-B50G - S 4030-B30G on the ispar
Turquoise of the main
S 4030-B50G - - - - ivan, North
facade.
S 5040-R70B - S 5540-R70B - S 6030-R70B -
Azure
S 7020-R60B - S 7020-R70B - =
S 1000-N S 1502-Y S 1502-Y50R White
S 8502-R - S 8505-Y80R - S 9000-N - Black
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Figure 12: tile-brick ornaments in the bind-arcade of the Gonbad-e-Sabz
(Photo: authors).
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Figure 13: Geometric ornaments at the bottom of the blind arcade
(Photo: authors).
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Figure 11: Blind arcade in the Gonbad-e-Sabz. (Photo: authors)
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Table 4: Color matching from the blind arcade of north facade of the Gonbad-e-Sabz (Table sources: Authors).

Quantitative equivalent of the color in NCS Color photo Area of _color
scheme matching

S 2020-Y10R S 2020-Y20R

S 3560-Y30R S 4050-Y20R

S 3040-B50G S 3050-B20G
S 4030-B50G S 4040-B50G
S 4550-R70B S 5540-R70B

S 3020-Y10R

S 4050-Y30R

T EETE K

S 3050-B30G

S 5040-R70B -

Brick

Bl background

Yellow-

Turquoise

Azure

S 1002-Y S 1502-Y S 1505-G90Y
_-_-_-
S 3040-B20G S 4030-B30G - S 4030-B50G Turquoise
S 4550-R70B S 5540-R70B - S 5040-R70B -
Lower margin
S 6030-R70B of the blind
arcade

S 9000-N

S 8502-R

- S 8505-R20B -
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Figure 14: Two-story blind arcades in the 4 corners of tomb.
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Figure 17: Ornaments of the semi-domed ceiling of one of the lower
blind arcade.
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Figure 16: One of the lower blind arcade in the corner of the building.
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Table 5: Color matching from the Two-story blind arcades in the 4 corners of the tomb.

Quantitative equivalent of the color in NCS

S 2040-Y S 2050-Y10R
S 4050-Y10R - S 4050-Y20R - S 4055-Y10R
S 5040-Y20R - S 6030-Y10R - S 6030-Y20R
S 3040-B30G - S 3040-B40G - -
S 4550-R70B - S 5540-R70B - S 5040-R70B
S 6030-R70B - E — -
S 1000-N S 1002-G - -
S 8010-R10B - S 8502-R - S 8505-R20B
S 9000-N - - . :
S 2040-Y S 2050-Y
S 5040-Y10R - S 5040-Y20R - S 7020-Y40R
S 7020-Y50R - - -
S 4040-B90G - S 6030-B90G - S 6030-G
S 7020-B90G - S$7020-G - -
S 3040-B20G - S 3040-B30G - S 4030-B30G
S 4550-R70B - S 5540-R70B - S 6030-R70B
S 1000-N S 1002-B S 1002-B50G
S 9000-N - - - -
S 2040-Y - -
S 4550-Y30R - S 5040-Y20R - S 5040-Y30R
S 6020-Y20R - S 6020-Y30R - S 6030-Y20R
S 3030-B60G - S 3040-B40G - S 3040-B50G
S 5040-R70B - S 6030-R70B - S 7020-R60B
S 7020-R70B - - - -
S 1502-Y S 1502-Y50R S 1505-Y
S 8505-R80B - S 9000-N - -

Area of
color

Color

scheme matching
Yellow
- Yellow-
- Orange
Dado of the
= Turquoise
upper
squinch,
- eAllfe south-west
view
= White
- Black
Yellow
- Yellow-
_ Orange The semi-
domed
- Green ceiling of
= the upper
- Turquoise S,
south-west
- Azure .
view
White
= Black
= Yellow
- Yellow-
- Orange pendentive
: of the lower
- Turquoise
squinch,
- Azure north-east
- view
White
= Black
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Table 5: Continued.

Quantitative equivalent of the color in NCS

S 2040-Y S 2050-Y
S 5040-Y20R - S 5040-Y30R -
S 6030-Y50R - S 7020-Y40R -
S 3040-B20G - S 3040-B30G -
S 4550-R70B - S 5540-R70B -
S 6030-R70B - - -

S 1000-N S 1002-G
S 8505-R80B - S 9000-N -
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Figure 19: The degree of blackness and Chromaticness of color codes
in the range of yellow to red (YR) color scheme (source: Authors).
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Figure 20: The degree of blackness and Chromaticness of color codes
in the range of red to blue (RB) color scheme (source: Authors).

S 5040-R70B -
Azure

Color Area of color
Photo .
scheme matching

- Yellow

S 6030-Y40R - Yellow-

Orange
The inscription

= Turquoise of the Lower

squinch, south-

west view

White

= Black
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Figure 23: The percentage of color variety in the tiles of Gonbad-e Sabz
tomb. (source: Authors).
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Figure 21: The degree of blackness and Chromaticness of color codes
in the range of blue to green (BG) color scheme (source: Authors).
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Figure22: The degree of blackness and Chromaticness of color codes

in the range of green to yellow (GY) color scheme (source: Authors).

S 2050-Y
S 2050-Y10R
S 4050-Y20R
S 5040-Y20R
S 6030-Y20R
S 6030-Y60R
S 7020-Y50R
S 6030-B90G

S 6030-R70B

S 4550-R70B

S 7020-R60B
S 3040-B20G
S 4030-B30G
S 3030-B50G
S 4030-B50G

S 1000-N

S 1502-Y
S 8010-R10B
S 8505-R20B

S 9000-N

o
(8]

|| L

$9p02 10]02 JO suonnadal Jo JaquIinN

=
o
[En
(3]
N
o

(OB, 05 10) sgiton i sly 3yme slo 515 0 LI slaSs, a8 gl Y S
Figure 24: The frequency of dominant color codes in the mosaic tiles of Gonbad-e Sabz tomb. (source: Authors).
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