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Abstract The uncertainty for the underwater hyperspectral measurement of attenuation (ACS) is studied.
The attenuation measurements for standard particles of different diameters (2,5,10,20 pm) by ultra violet—
visible (UV-Vis) spectrophotometer (PE35) are compared with model values by Mie scattering theory, and the
attenuation measurement error of PE35 is found less than 8% . Subsequently, simultaneous atlenuation
measurements by ACS and PE35 are carried out for samples from the high turbid water in the East China Sea.
Comparative results show the attenuation measurements by ACS are underestimated in high turbid water, and
the uncertainty of ACS measurements has a negative correlation with wavelength, conversely, with a strong
positive correlation with turbidity of water. The attenuation measurements of ACS(10 cm) and ACS(25 cm) are
underestimated within 17.2%~19.04% and 7.84%~15.36% in low turbid water, respectively, while ACS(10 cm) is
within 26.4%~28.24% in high turbid water.
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Table 1 Seawater samples of Changjiang River in July 2012

Sample Sample_a Sample_b  Sample_¢  Sample_d  Sample_e Sample_f  Sample_g Sample_h
Turbidity /NTU 23 104.5 265.1 381.3 551.2 662.8 705.4 886.4
TSM /(mg/L) 9.81 53.18 325.65 190.72 424.24 544.35 616.3 660.88
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Fig.1 ACS laboratory cycle measurement system
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Table 2 Relative deviation of the measurements from ACS(25 c¢m) on the characteristic bands

Wavelength / Sample_a /% Sample_b /% Sample_c /% Sample_d /% Sample_e /% Sample_{/% Sample_g/% Sample_h /%

nm
420 10.404 8.637 8.101 / / I / r
443 10.011 9.073 6.509 / / I / r
531 9.514 8.251 4.094 / / I / r
550 9.147 8.074 3.929 I I I / r
660 6.526 7.489 2.015 4.184 r I / I
678 6.630 7.479 2.018 3.729 r / / I
Mean 8.705 8.167 4.455 3.957

Total mean /% 4.145

23 ACS(10 cm)i & {78 R B 19 AR (i 2

Table 3 Relative deviation of the measurements from ACS(10 ¢m) on the characteristic bands

Wavelength /
avelengt Sample_a /% Sample_b /% Sample_c /% Sample_d /% Sample_e /% Sample_{/% Sample_g/% Sample_h /%

nm
420 10.204 9.018 8.102 9.843 7.842 12.738 16.427 18.991
443 10.420 8.823 7.742 9.451 7.442 11.844 16.956 16.550
531 10.506 7.555 5.482 7.411 6.172 10.086 14.894 11.445
550 10.271 7.507 5.260 6.979 5.917 9.735 14.554 10.736
660 8.061 6.986 3.567 4.567 4.360 7.374 12.413 6.6840
678 8.261 7.122 3.663 4.428 4.302 7.075 12.170 6.3180
Mean 9.620 7.835 5.636 7.113 6.005 9.808 14.569 11.787

Total mean /% 9.046

4 45 B

R T MK O R R A N E B, DL PE3S I E N 2 %l ad PE3S I ACS 3 b i i R S [
A 25 B H A T A B ACS I ANHA 28 B o A 4 A [R]RE A2 19 A o 80K 9 (e RE 42 D=2.5.10,20 m)
X PE3S I 045 3 647 9000 , 45 R S PE3S It 45 5 5 oK (U 15045 20 09 B B 76 35 8 - B Barm —
Mk EAETEAE b PE 35 09 00 o (SR 0w AR Bl % UKL A RL AR (9 36 R, PE3S R G T L B e fE A I A B =2
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BRI H-5% , 6% , 8% ,—10% , - Y AN 8 FE L) -T% . K58 ACS 5256 & il Wl i R 4 5 40
DG RETEXF 201248 7 2R 5 T o T 3R BRI KR it 2R A7 W] 20 6 L 5, DL PE3S I & {8y BL X ACS 1yl 2 A
B 22 B DR AT 007, 245 S S R AU R A ACS A9 I e A1 FE 20 66 BE I B AIG 10% (2% ) , i i KR F RS
20% (£2%) o K IAEAR 0 BE (9 K AR, ACS(25em) i T £ {1 ACS(10 em) B 422 3 PE35 (9 I & {5 (3 ol &
H) , BEW] ACS(25 cm) b ACS(10 em) BT 35 A1 o B2 A4 A il 4k, 17 ACS(10 em) ) 35 45 #1302 Vg 2 ok 7K A G
YL E

ACS WA E BE AT KRB 5 : PE3S 19 I AN 2 5 29 0 -8 % IR B ZKAR T, ACS(25 em) A X T PE35 143l
et A X AN 0 BE 2 —6%(£2% ) , i ACS(25 em) I £ AN i 7 B 24 7y -7.84%~-15.36% , ACS(10 cm)#H X} T PE35
) T KR R AN 5 FE 2 N =10%(£2% ) , 1 ACS(10 em)i - AT 5E BE 20 H—17.2%~-19.04% ; 15 5 1 B KK R ACS
(10 em) A X F PE3S 0 5 A Hf 5E FE 290 -20% (2% ) , W) ACS(10 em) i A 78 FE 29 4 -26.4%~-28.24%
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