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Space Time Dependent Variances of Ammonia and Phosphorus Flux on Sediment-

Water Interface in Lake Taihu
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Abstract: Monthly research of ammonia and phosphorus fluxes in water-sediment interface in East Lake Taihu { ELT, macrophyte
dominated) and M eiliang Bay ( M B, algae dominated) was processed with intact sediment cores’ incubation and pore water diffusive
model. The ammonia and phosphorus fluxes calculated with intact sediment cores’ incubation ( F;) showed discrepancy in different
lake zones with different ecotype. The yearly average fluxes of ammonia and dissolved phosphorus in ELT were (44.9 £21.9) mg*
(m?*d)” '(Mean £SD) and (2.06 £1.71) mg*(m**d)”'; and (16.2*12.0) mg'(mz'd)_ Yand (0. 53 £0.52) mg*( m2ed)” i

MB. The molecular diffusive fluxes ( F',,) of the two lake zones showed the same pattern, but the absolute value difference may as
high as an order of magnitudes. So this molecular diffusive model cannot be used to evaluate the nutrients fluxes in sediment-water
interface in Lake Taihu, a lake vulnerable with wind and wave affection and benthic bio disturbation. Compared with the two lake
zones with different ecotypes, macrophyte dominated one had higher nutrients fluxes than the algae one. ELT had higher bio
disturbation, which was revealed by the F/ F,, ratio. When the dissolved oxygen ( DO) remained in high concentration, known as
aerobic condition, the nutrients’ fluxes were not correlated with the DO. Similarly, the fluxes were not correlated with the nutrients’
concentration of the overlying water at the existing condition. The discrepancy between higher nutrients’ fluxes and lower nutrients
loading in ELT suggested the higher particulate settlement rate and assimilate rate promoted by the macrophyte. This is the important
theoretical basis of rebuilding the healthy ecosystems with restoring the water plants.
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Fig. 2 Static intact sediment cores release fluxes

of ammonia and phosphorus in ELT and M B
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Table 1 Ammonia diffusive flux rate in sediment-water interface of ELT and M B
o ) 4 I . . .'gu\'fﬁﬂ(ELT) : - : _— HiHE 5 (M B) : —
R- (deldx).cn Fo/mg*(md) R- (delfdx) -0 F/mg*(m~=d)

2002-09 25.7 0.76 0.652 5.58 0.29 0. 336 2.88
2002-11 13.9 0.53 0. 096 0.63 0.73 0.036 0.24
200302 13.4 0.92 0.278 2.30 0.13 0. 183 1.18
200305 22.7

200306 26.7 0.21 0.018 0.15 0. 48 0.777 7.86
200307 30.4 0.61 0.508 4.75

200308 27.4 0.31 0. 238 2.11 0. 05 0. 369 3.78
200309 25.7 0.98 1.331 11.38 0.70 0. 247 2.45
200310 22.4 0.93 0.479 3.82 0.94 0.213 1.98
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Table 2 Phosphorus diffusive flux rate in sediment-water interface of ELT and M B

LA ELT) Hi g M B)
I i)/ 4= H g C
R? (defdx) ez F o/ mg*( m’e d) ! R? (delfdx) -0 F ol mge( |||2'(|) -1

2002-09 25.7 0.91 0. 331 1.05 0. 90 0. 098 0.31
2002-11 13.9 0. 88 0. 065 0.15 0.78 0.071 0.17
200302 13.4 0.53 0.011 0.04 0. 55 0.013 0.04
200305 22.7 0.83 0.305 0.90 0. 69 0. 056 0.19
200306 26.7 0.57 0.017 0. 06 0.26 0. 006 0.02
200307 30.4 0.79 - 0.048 -0.17

200308 27.4 0. 80 0.186 0.61 0. 86 0. 107 0.41
200309 25.7 0.95 0.238 0.76 0. 80 0.112 0.41
200310 22.4 0.74 0.035 0.10 0. 96 0. 032 0.11
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