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Spectral Absorption Coefficients of Optically Active Substances in Lake Dianchi
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Abstract; A field investigation in Lake Dianchi was carried out in November, 2009, and a dataset including absorption coefficients and
concentration of water components was collected. Absorption properties and its spatial distribution of Lake Dianchi have been
systematically analyzed, the results show that: (D Absorption spectral curve of total particles (a,) are similar with that of
phytoplankton( @ , ), which indicates that phytoplankton absorption dominates absorption of total suspended particles; () Significant

ph

relationships are found between a, (440), a,(624) , a,(675) and concentration of chla, and cyanophyta dominats the quantity of

ph
the algae in water columns; @) There are more phytoplankton existed in northern lake than other areas because of higher level of
eutrophication. Comparing with other water columns, discrepancies mainly appear as below: (D)The mean value of slope of absorption
spectral curve of non-algal particles (S,) in Lake Dianchi is much bigger than that in other case- Il waters; 2 The mean value of slope
of absorption spectral curve of chromophoric dissolved organic matter(CDOM) S, in Lake Dianchi is much smaller than that in other

case- Il waters; 3 Specific absorption of phytoplankton (a

ph

) at 440 nm and 675 nm is at intermediate level, and a:h value is
susceptible to different regions, seasons, population structure of phytoplankton and so on.

Key words: Lake Dianchi; absorption coefficients; specific absorption coefficients; suspended particles; chromophoric dissolved
organic matter( CDOM)
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Fig. 1  Spatial distribution of 25 samples in Lake Dianchi
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Fig.2  Absorption spectral curve of phytoplankton of

the 25 samples in Lake Dianchi
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Fig.3  Absorption spectral curve of non-algal particles of the 25

samples in Lake Dianchi
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the 25 samples in Lake Dianchi
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Table 1 ~ Absorption coefficients and contributions of optically active substances integrated over the range of PAR

- a, a,, a, a, a, a, a,/a, ay/a, ay/a, a,,/a, a,/a, a,/a, a,/a,

/m”! /m”! /m”! /m”! /m”! /m”! /% /% /% /% /% /% /%
1 0.84 3.058 0.998 0.16 3.898 5.055 21.553  78.447 16.623  60.504  19.745 3.165 77.128
2 0.78 1.937 0.309 0.16 2.716 3.183 28.709  71.291  24.498  60.836 9.701 5.026 85.334
3 0.765 2.552 0.919 0.16 3.316 4.393 23.057 76.943  17.405 58.083  20.914 3.642  75.489
4 1.013 1.599 0.4 0.16 2.612 3.17 38.795  61.205 31.965 50.43 12.619 5.048 82.395
5 0.672 2.519 1.132 0.16 3.191 4.481 21.052  78.948  14.992  56.223  25.257 3.571  71.215
6 0.325 2.815 0.324 0.16 3.14 3.622 10.346  89.654 8.971 77.733 8.932 4.418 86.704
7 1.142 1.988 1.066 0.16 3.13 4.354 36.476  63.524  26.22 45.664  24.485 3.675 71.884
8 0.897 1.619 0.85 0.16 2.516 3.523 35.659  64.341  25.459 45.938 24.117 4.541  71.397
9 0.475 1.938 0.812 0.16 2.413 3.384 19.688  80.312  14.042  57.282  24.005 4.728 71.324
10 0.61 2.039 0.673 0.16 2.649 3.48 23.032  76.968 17.533  58.59 19.335 4.598 76.123
11 1.098 1.41 0.598 0.16 2.508 3.265 43.78 56.22 33.64 43.198 18.32 4.901 76.838
12 0.189 2.475 0.742 0.16 2.664 3.564 7.079  92.921 5.291 69.445  20.83 4.489 74.736
13 0.664 2.6 0.916 0.16 3.264 4.338 20.345  79.655 15.309 59.94 21.108 3.688 75.249

14 0.547 1.585 1.079 0.16 2.132 3.368 25.642  74.358 16.226  47.054  32.028 4.7 63.28
15 0.328 2.162 0.366 0.16 2.49 3.014 13.176  86.824  10.887 71.736  12.134 5.309 82.622
16 1.42 2.592 1.015 0.16 4.012 5.185 35.394  64.606 27.389 49.994  19.569 3.086 77.383

17 0.752 1.393 0.98 0.16 2.144 3.283 35.058  64.942  22.9 42.42 29.862 4.874 65.32
18 1.337 2.18 0.842 0.16 3.517 4.517 38.017  61.983  29.601  48.262  18.637 3.542  77.864
19 1.236 0.879 0.692 0.16 2.115 2.965 58.445 41.555 41.686  29.639  23.345 5.396  71.325

20 1.25 1.34 0.793 0.16 2.589 3.54 48.256  51.744  35.294  37.846  22.395 4.519 73.14

21 0.775 0.753 0.941 0.16 1.528 2.627 50.711 49.289  29.503 28.676 35.804 6.091 58.18
22 1.05 0.961 0.902 0.16 2.011 3.071 52.207  47.793  34.187  31.296  29.371 5.21 65.483
23 1.084 1.81 0.994 0.16 2.894 4.046 37.441  62.559 26.78 44.745  24.569 3.954  71.525
24 0.649 2.084 0.612 0.16 2.733 3.503 23.75 76.25 18.529  59.49 17.469 4.568 78.019
25 0.692 1.743 0.762 0.16 2.435 3.355 28.407  71.593  20.615 51.954 22.721 4.769 72.569
2.3 MRS Ak #7795 IS TR A R AT B B DAL 1) e 3 D
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Table 2 Value of S,from some literatures, as well as from this study
p—_— B SH B Sa/pm ! -
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AKLETTKIE H) 400 ~ 650 440 — 11.78 [8]
G HTTKEEO H) 400 ~ 650 440 — 11.38 [8]
KW (T 1) 400 ~700 440 9.4~12 10.91 £0.62 [18]
K (10 A) 400 ~ 650 440 9~12.9 11.7£0.6 [24]
Lake Erie(5 ~9 H) 350 ~ 750 440 7.7~17 11 [6]
Sargasso Sea(9.10 H) 350 ~750 440 8 ~15 10.9 1.9

Peruvian upwelling(8.9 J) 2.4 ~17 9.9+3.6 [25]
coastal waters around Europe(4 ~10 H ) 350 ~500 440 8.9~17.8 12.3 1.3 [26]
HEMEANBIX (9 H) 400 ~ 700 440 11.66 ~14.4 12.508 +0.6 KN
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Table 3 Value of S, from some literatures, as well as from this study
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