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Seasonal Variation of in Water Constituents’ Absorption Properties in Meiliang Bay

of Taihu Lake

LE Cheng-feng LI Yun-mei ZHA Yong SUN De-yong WU Lan WANG Li-zhen

Key Laboratory of Virtual Geographic Environment Ministry of Education Nanjing Normal University Nanjing 210046 China
Abstract Seasonal variance in absorption properties of water constituents was analyzed and predominant factor of spectrum absorption in
different seasons was discussed using the data sets collected in August and November 2006 and March 2007 from Meiliang Bay in Taihu Lake.
The results indicate that the absorption of water constitutions has seasonal variation characteristic. Total suspended sediment has the greatest

" while the least absorption presents in spring

absorption coefficient in summer the average absorption at band 440 nm is 7.49+3.0 m~
with average absorption value of 2.86 +0.73 m™' at band 440 nm. The total absorption type varies with seasons. Non-algal particle
absorption has less seasonal variation than total absorption. The difference of non-algal particle absorption coefficient and slope S were caused
by different concentration and composition of non-algal particles. Because of high chlorophyll a concentration phytoplankton absorption
coefficient was great in summer with average absorption value of 5.49+3.5 m™' at band 675 nm. The average of phytoplankton absorption
at band 675 nm in autumn is 2.03+1.14 m™'

value of 0.62+0.25 m™' at band 675 nm. Difference of chromophoric dissolved organic matter CDOM  concentration and constitution

less than that in summer. The least absorption presents in spring with average absorption

mainly resulted by different source of CDOM causes the seasonal variation of its absorption coefficient and slope S value. The predominant
absorption factor varies with seasons. In spring and autumn non-algal particles were the predominant spectrum absorption factor in water
because the concentration of inorganic matter is higher than organic matters in the two seasons. While in summer phytoplankton becomes the
main effect factor of spectrum absorption in water.
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Fig.2  Absorption curve of total particles in different seasons
1 440 nm 675 nm
Table 1  Total suspend sediment absorption in band 440 nm and 675 nm and water quality of different seasons
a, 40 /m™' a, 675 /m™! /mg L~! lpg L7!
1.89~4.3 2.86+0.73 0.54~1.36 0.85+0.27 13.4~40.1 23.94 +8.87 1.09~7.27 3.98+1.84
4.88~15.37 7.49+3.0 1.78~6.6 3.23+1.43 27.91~87.6 55.33+14.65 37.43~299.6 141.9+75.7
4.16~6.8 5.53+0.83 1.37~3.25 2.13+0.51 24.2~70.53  45.65+14.51 16.72~84.72 42.18+19.84
3



9 2451
675 nm
@®. 440 nm
550 nm 675
nm
440 nm 675 nm
550 nm @. ®.
9 9 ‘
! o mE A
; ; — — FEERBRY
- I I badd T
IE 6t 6t
ﬁ 5 5 b
W 4l 4l
=
= 3 3r
27 2"
. 1r 1t
0 . Pl lleleletete ettt ol 0 , . . . \ 0 . . . . \
400 450 500 550 600 650 700 400 450 500 550 600 650 700 400 450 500 550 600 650 700
#K/nm #K/mm K /mm
3
Fig.3  Average absorption curve of different matter in different seasons
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Fig.4  Absorption curve of non-algal particles in different seasons
S 2 440 nm S
S Table 2 Absorption in band 440 nm of non-alga particles and
S exponent slope S value in different seasons
ay 440 /m~! S/pm™!
1.52~3.42 2.24+0.59 5.7~7.4 6.38+0.57
S 0.87~3.5 2.0+0.89 6.0~8.9 7.19+£0.92
2.26~4.88 3.5+£0.75 5.3~7.8 6.24+0.86
agy 440
440 nm a, 440 S ay 440

0.95
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Fig.5 Absorption curve of phytoplankton in different season

3

Table 3 Absorption in band 440 nm and 675 nm of

phytoplankton in different seasons

1 ay, 440 /m~! ay 675 /m~!
0.31~1.05 0.62+0.25 0.05~0.41 0.25+0.13
1.73~14.4 5.49+3.5 1.08 ~6.43 2.75+1.58
0.63~4.5 2.03+1.14 0.16~2.7 1.1£0.71

440
nm 0.79
0.74 675 nm

0.65 0.82
440 nm 675 nm

0.44 0.56.3
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Table 4 Absorption of CDOM in band 280 nm 355 nm and its exponent slope S value in different seasons

acpoy 280 /m~! acpoy 355 /m~! S/‘um’l
1.78~2.3 1.89+0.14 0.27~0.48 0.37+0.07 10.9~23 14.25+3.97
14.41 ~20.03 16.6 £ 1.52 2.85~5.0 3.59+0.63 15.4~25 19.55+3.78

3.33~7.22 4.78+1.13 0.74~2.48 1.13+0.5 7.8~19.4 13.85+1.45
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Fig.7  Contributions to total absorption of each composition in different season
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