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Characterization of absorption and three-dimensional excitation-emission matrix
spectra of chromophoric dissolved organic matter at the river inflow and the open area
in Lake Taihu
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Abstract: Using absorption and three-dimensional excitation-emission matrix spectra (3DEEMs), concentration and source of
chromophoric dissolved organic matter (CDOM) were studied at the river inlet and open water area of the Lake Taihu in summer of
2007. Significantly spatial difference was recorded for CDOM absorption coefficient at the areas (ANOVA, P<0.001), with the
highest value in the river inflows of Dapu and Caoqiao and with the lowest value in East Lake Taihu and Xukou Bay. CDOM
absorption coefficients are significantly correlated with dissolved organic carbon (DOC) and with chemical oxygen demand (COD)
concentrations. Four EEMs peaks were identified in every samples, including a humic acid fluorescence peak (C) in visible range, a
humic acid fluorescence peak in UV range (A) and two protein-like fluorescence peaks (B and D). Strong humic acid fluorescence
was identified in the samples from the river inflows, with a significant spatial difference from humic acid fluorescence (Peaks A and
C) at the river inlet and the open lake area (ANOVA, P<0.05). However, there was no significant decrease for protein-like
fluorescence (Peaks B and D) from the river inlet to the open area due to the dilution of lake water, showing that the dilution effect is

increasing from internal source of phytoplankton degradation to protein-like fluorescence. The ratio of peak B over peak C (#(B/C)) was
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lower than 1 with the average value of 0.62+0.14, but was larger than 1 at sample 12 with the average value of 1.12+0.13. The »(B/C)
can be preliminary used to distinguish the composition and source of CDOM. Significantly positive correlations were found between
CDOM absorption coefficient and the fluorescence intensities of peaks A, C, D, but no significant correlation found with peak B.
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Tab.1 CDOM absorption coefficient, DOC and COD concentrations

FER a(355) (m™) DC (mg/L) DIC (mg/L)  DOC (mg/L)  COD (mg/L)

AW A 1 3.58 23.97 16.40 7.57 5.81
2 3.66 23.42 16.10 7.32 5.91

3 5.65 30.37 21.03 9.34 6.79

4 3.62 21.09 13.51 7.58 7.15

5 3.38 28.12 22.44 5.68 3.68

6 4.96 34.12 26.53 7.59 6.56

7 3.65 22.30 15.30 7.00 8.34

FRHLIX 8 2.36 19.75 14.41 5.34 3.38
9 1.61 21.91 15.74 6.17 3.75

10 1.94 21.72 14.50 7.22 5.46

11 1.63 20.58 14.91 5.67 5.17

12 2.46 23.28 17.35 5.93 4.82

13 1.54 22.39 16.43 5.97 4.22

14 1.71 23.63 17.42 6.21 5.52

15 1.42 14.57 8.79 5.78 3.89

* a(355): CDOM W F%L; DC: Bk, DIC: #fETCHUR;, DOC: WA YR, COD: fb2¥i Eie.
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Fig.2 The 3DEEMs of typical sampling sites at the river inflow and the open area
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2 RO CIENIE ORI
Tab.2 Location of fluorescence peaks and fluorescence intensity of the 3DEEMs
A I C I B % D I

FEAR #(B/C)
ExEm W  ExEm {H Ex/Em %  Ex/Em  I&(H

AT 1 255/431 143.33  325/412 179.12 280/337 112.91 230/351 107.64 0.63

2 250/441 159.78 325/411 178.04 280/334 113.17 235/366 132.26 0.64

3 245/436  206.15 330/415 250.05 280/355 89.83 235/356 120.72 0.36

4 245/400 152.26  325/412 161.25 285/341 124.44 225/354 116.57 0.77

5 245/439  133.03 325/417 111.93 285/339 87.06 235/356 105.79 0.78

6 250/453 33526 335/424 212.00 285/351 126.78 235/362 149.76 0.60

7 245/395 160.81 325/413 167.33 290/359 92.15 240/361 116.96 0.55

FF X 8 245/392 76.84 310/403 78.57 280/327 99.21  230/344  91.03 1.26

9 245/386 76.05 325/411 78.46  280/329 98.51 230/347 91.41 1.26

10 240/379  122.74 305/401 110.60 285/338 116.03 230/351 131.72 1.05

11 240/376  118.01 305/399 94.59 285/333 117.25 230/349 128.40 1.24

12 245/394  130.52 320/406 118.67 285/338 108.66 235/357 129.08 0.92

13 245/394 80.13 320/407  71.53  280/329 7990 230/348 81.82 1.12

14 245/391 105.35 320/409 92.42 285/335 92.95 235/363 105.85 1.01

15 240/394 77.16 305/403 63.70 280/330 71.48 230/348 77.44 1.12
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N 0.62+0.14, WZEFFHLIX, B 1272 0.92, HABMERKT 1, $HEN 1.12£0.13. HILAT WL, #(B/C)H 1% 1]
PIFE R X 5 CDOM SRR EZESEL, 8 1 v AR R S, 2 il M2 1900 B K TG IR ¢
6 C U, CDOM HhA: Wi iy IR L A i =z, U ik A B SR L 1) L A v

P EEAMNX SE IR TG A FIAT UL IX IR TG C S TAI S AT R B, BRI IX. CDOM
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