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Fick diffusion release flux study of dissolved total phosphorus at the sediment—water in-
terface of Lake Taihu”
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Abstract. Algal blooms in Lake Taihu are intricately linked to total dissolved phosphorus (TDP ), and the critical question of
whether sediment releases TDP into the water column demands attention. Given the 3=5 times concentration disparity between TDP
in the sediment and the overlying water of Lake Taihu, Fick diffusion emerges as a recurrent TDP release process. Notably, the cal-
culation of Fick release has hitherto struggled to precisely account for the diffusion coefficient when organic phosphorus is present.
This paper addressed this limitation by conducting monitoring and calculations, considering the influence of organic phosphorus,
porosity, temperature, and other variables. Based on field investigation data from 30 sampling sites across the entire lake, the an-
nual Fick diffusion of TDP in Lake Taihu was estimated, and it was approximately 127.8 tons per year. This calculation employed a
diffusion coefficient only about 20% of that for inorganic phosphorus. The Fick release of phosphorus exhibited spatial characteris-
tics, mirroring the phosphorus concentration in the overlaying water, with higher concentrations in the northwest and lower concen-
trations in the southeast. Sensitivity analysis underscored the greater impact of organic phosphorus percentage and porosity values on
the calculated Fick diffusion compared to temperature changes.

Keywords : Phosphorus balance; sediment release; Fick diffusion; organophosphorus diffusion coefficient; sediment porosity;

temperature effect; Lake Taihu
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% 1 SMRASEXT Fick ¥ H#0E & 150
Tab.1 Effect of global warming on Fick diffusion flux

2021 4F 1980 4F 2060 4F
i fi
KR/ C YR/t K i/ C i vl KR/ C i/
1A 5.8 7.05 5.4 6.95 7.8 7.52
2 H 10.9 7.51 4.6 6.11 12.9 8.00
3 A 13.4 9.01 8.7 7.74 15.4 9.60
4 A 17.9 10.02 15.0 9.16 19.9 10.63
54 23.2 12.02 20.5 11.16 25.2 12.65
6 A 26.6 12.66 25.3 12.27 28.6 13.23
7A 29.0 13.77 28.8 13.72 31.0 14.30
8 A 29.7 13.97 26.1 12.92 31.7 14.48
9 A 27.6 12.94 23.7 11.79 29.6 13.49
10 H 22.3 11.75 19.1 10.72 24.3 12.38
11 A 14.8 9.09 14.8 9.10 16.8 9.67
12 9.8 8.01 6.3 7.16 11.8 8.55
SRR — 127.82 — 118.80 — 134.51
2 SRR B
Tab.2 Parameter sensitivity analysis
S8 HUE (22 40) JE HBUR R AR AR B/
R (-2~2) C 0.51 121.1~134.51
A HLBE AL 0~100% 2.35 81.09~384.7
FLER R -10% ~10% 2.78 95.46~166.71
e BERAE —40% ~40% 1.00 76.69~178.94

HAT BB i 7E 76.1% ~97.7% Z [a] , KR JZ IR IE I FLB R ATE 62% ~88% Z [] o

2) 5 BEA LI 5 FCI R TR R BRI N, R 5 BETCHLE B KU 20% Zif7
3) FET IR RE 5 1A DB IR B 20, K TDP 4R Fick § B2 00 127.8 , RIFET7 A(E

VLR Fick § o R AR /N LA

4) BUBHE S HrR WD AR TR R4, AT HUBRAY o LA AL B B HUELX T Fick §7HOCE A3 HEEA R

(SEATN
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