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Analyzing Optical Water Type Using Digital Visualization
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This study investigated the optical characterization of water types based on Jerlov’s classification, employing the CIE
colorimetric system. Digital visualization techniques were applied to articulate watercolor manifestations intuitively.
The L* luminance parameter exhibited a discernible reduction from optical water type I 1II and from type 1 to 9,
registering a range between 66 and 84. Analysis of color attributes in each optical water type revealed that in the tran-
sition from type I to III, the color a* values spanned from -7.43 to -8.32, while color b* values ranged from -2.97 to
-3.33. a* values for optical water types 1 to 9 varied between -6.28 and -10.50, with corresponding b* values ranging
from -2.51 to -4.20. Consequently, optical water type I, IA, IB, II, and III were discretely categorized by independent
color values, as were optical water types 1, 3, 5, 7, and 9. The digitized representation of watercolor in this inquiry
facilitated comprehensive information asso,o;atopm. The study highlights limitations in Jerlov’s classification for
representing watercolors in different ocean conditions. It emphasized the need to collect color data from various
marine areas and formulate a novel color standard or method for comparing colors.
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Fig. 1. Change of Irradiance transmittance for surface water of dif-
ferent water type (Jerlov, 1968).
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Table 1. Irradiance transmittance for surface water of different water type (Jerlov, 1968)

310 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700
I 86 94 963 972 978 981 982 973 958 939 915 79 74 70 66 57
IA 83 925 95 963 969 974 975 969 953 935 91 785 73 69 65 56.5
IB 80 905 94 95 959 0965 968 959 947 093 90.5 78 725 685 64 56
Il 69 84 89 9 922 935 94 932 927 915 89 77 715 67 63 54
I 52 73 80 83 85 875 89 89 89 88.5 86 74 69 64 60 52
1 17 30 45 60 70 78 84 87 88 88.5 86 74 69 64 60 52
3 9 19 32 46 58 68 75 80 82 83 81 72 67 63 57 49
5 3 10 21 33 46 57 65 70 73 74 72 67 62 58 52 45
7 5 12 21 31 41 49 56 61 63 63 62 58 53 46 40
9 2 5 9 15 21 29 37 46 53 56 55 52 47 40 33




x=X(X+Y+Z)
y= Y/(X-/- Y+ Z) ........................ (3)
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Table 2. Color values of calculated from the different optical water type
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Water type X y L b R G B
I 0.293 0.324 83.572 -7.427 -2.971 193 214 215
IA 0.292 0.325 83.379 -7.668 -3.067 188 212 212
IB 0.293 0.325 83.145 -7.632 -3.053 188 212 212
I 0.294 0.327 82.543 -7.751 -3.100 188 212 212
M 0.296 0.331 81.281 -8.323 -3.329 188 212 212
1 0.303 0.344 80.991 -10.500 -4.200 176 208 208
3 0.311 0.354 79.051 -10.420 -4.168 170 199 200
5 0.318 0.361 75.608 -9.823 -3.929 164 193 194
7 0.336 0.378 71.115 -8.109 -3.243 156 178 179
9 0.373 0.415 65.559 -6.277 -2.511 147 164 165
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Fig. 2. Change of color coordinates x and y value of each optical
water type in CIE XYZ color space.
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