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Variation of Spectrum of Photosynthesis Available Radiation Absorbed by

Underwater Optical Medium with Depth in Lake Taihu in Summer
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(1. College of Remote Sensing, Nanjing University of Information Science and Technology, Nanjing 210044, China 2. Nanjing Institute of
Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Normalized spectrum of photosynthesis available radiation ( PAR), which was absorbed by all kinds of mediun per uni volume of
water at different depths, was calculated by the data from dowmward and upward rradiance and absorption coefficients of phytoplankton, nor-
algae particles and chromopharic dissolved organic matter ( CDOM) in 41 locations in Lake Tahu from July 29 to August 1, 2006. The results
showed that there were wo peaks at about 450 nm and 675 mm in the nomalized spectrum of PAR absombed by phytoplankton per unit volune
of water, respectively. Wih the increasing of the depth, the peak at about 450 nm gradually weakened, and red shift appeared from 450 nm.
The above phenomena were much more obvious in the algae-type zone and the center of Lake Taihu. The PAR absombed by phytoplankton per
unit volune of water was shift to 606- 700 nm which mainly originated from 406- 500 nm to 600-700 nm. The transitional speed was slower i the
grass type zone but it was faster in Meiliang Bay(algae-type zone) and the center of Lake Taihu. Inthe above water, the PAR absoibed by nor-
algae particles per unit volume of water mainly orginated from 4006-500 mm, but energy source gradually shifted to 508-600 nm with the
increasing of depth. The variable characteristics of normalized spectrum of PAR absorbed by CDOM per unit volume of water were similar to
that of nor algae particles. However, the advantage in grass type zone which CDOM per unit volume of water absorbed PAR between 500 and
600 mn was less significant than that of noralgae particles per unit volume of water.
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[15] Table 1 Linear rehltive coefficients between the irradiance
, ’ measured and the iradiance by exponential decay fitting
as( N = ax( N - dae( N/700 (5)
. dy(N A (N R(Ka) R(K.) Jme s !
A 1 09758 0. 9893 3.8
2 0 9863 0. %628 3
CDOM 4
3 09022 0. 9778 3.6
4 0968 0. 9%899 4
a(N) = ai(N+ a( N+ aw( N+ a (N (6 5 0 w14 0. %73 3.9
6 0901 0. 9537 3.6
N aw( A)
7 0908 0. 9883 3.2
1.3 8 0906 0. 9207 3.7
9 09514 0. 9756 3.4
1.3.1 10 09288 0. 9873 3.0
11 0 98 2 0. 9839 3.4
- > ’ 12 09589 0. 922 3.3
L 13 09864 0.991 2.4
Eia(Nz) = Eio( NO)exp[- Ka( Nz] (7 14 0959 0. 965 2.1
— 15 0989 8 0. 997 2.7
,Ka( N , A
16 0964 0.914 2.4
» 2 -Ea( N\ z2) 17 0 P35 0. 908 4.3
z A Ko (N 18 0 953 0. 917 4.8
19 0980 3 0. 933 4.3
600 nm R
20 09806 0.914 4.9
, 30 0975 0. 9878 4.1
31 09873 0. 9735 2.7
, 1. R(Kd) R 32 09783 0. 9709 0
_ 33 0977 0.9891 0
(Ku) ’ 34 0 96 8 0. 9576 2.8
8. 20m 35 0939 0. 9885 2.7
1 36 0976 0. 986 2.6
2
37 0 956 4 0. 9898 3.2
38 0 96 2 0. 99 2.7
0. 92(p< 0.001), 39 0978 0. 986 2.6
, 32 40 0975 0. 959 3.7
33 2 ’ 3.3 41 0981 0. 967 2.4
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nys, ’ ’ 43 0937 0. 9893 3.6
, 44 0965 0. 9852 2.5
) 32 , 45 09960 0. 9925 2.5
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50 0961 0. 9817 4.1
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Table 2 Mean value of water color paraneters and other index in different znes of Lake Tailu
Cht a TSS a,(400 nm)
/ng'L_] /mg'L_l /mg,’L_l /mg‘L_] /m™!
1~ 16 101. 67 67 24 2.7 24.54 5.83
17~ 20 18. 06 5378 P43 11.35 3.2475
34~ 40 27.92 36 28 26. 98 9.4 3.5757
30~ 33;41~ 0 11.73 22 16 16. 18 6.01 1.997 9
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