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The Factors Affecting the Intensity of Lake Endogenous Nitrogen Release Under the Conditions of Different
Time Scales
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(1.School of Environmental Science and Engineering, Tianjin University, Tianjin 300072, China; 2.Key Laboratory for Environmental and Ur—
ban Sciences, Shenzhen Graduate School, Peking University,Shenzhen 518055, China)

Abstract: Endogenous release of nitrogen and phosphorus could continuously pollute lakes after outside pollutions are controlled. To deter—
mine the factors affecting endogenous release, this study analyzed the mechanism of endogenous release of nitrogen and found that the pH,
temperature, dissolved oxygen, and hydrodynamic condition were the main factors affecting the release process. After then, we established a
logarithm model to determine the release intensity of ammonium and nitrate nitrogen by considering these main factors. After verification, re—
sults showed that ammonium was the main substance of nitrogen to release, its release density was positively related to temperature and nega—
tively related to pH and aeration status. It was found that, in small—scale shallow lakes, hydrodynamic condition could affect endogenous re—
lease of nitrogen significantly in short period, but this was not work in long period. The influence of aeration status on the intensity of endoge—
nous nitrogen release in long period was more significant than that in short period. Our results could provide helpful information for the prac—
tices of endogenous release estimation and for the improvement of engineering approach to reduce the release intensity.
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Table 1 Reaction to factors in different processes of endogenous release
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COURBE - 5 FME IR IEFR4E , 24 5.20.35 € 3 1
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(2)pHME: H 1 mol L' HC1 F1 1 mol*L" NaOH 43
HIVEFTELS pH ER 6.0.7.0.8.0.9.0 4 NKF,
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InA S=-0066 3pH+0.011 47-0224 7InDO+0.132 6K +
3.2494 (R>=0.9118)

InNS=-0.083 4pH+0.012 37-0.103 9InDO+0.174 2K+
1.573 1 (R>=0.8342)

InTS=-0.068 3pH+0.011 57-0.226 3InD0+0.138 4K +
3.4193 (R>=0.935 4)

Ind L=-0.057 3pH+0.011 67-0.588 4InD0+3.840 6
(R?=0.850 1)

InNL=-0.150 8pH+0.010 37+0.289 0InDO+1.661 8

(R?=0.8457)

InTL=-0.070 3pH+0.011 57-0.438 6InD0+3.908 4
(R?=0.8515)
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InNS=-0.083 4pH+0.012 37-0.103 9InDO+0.174 2K+
1.573 1 (R?=0.8342)

InTS=-0.057 0pH+0.012 87-0.207 9InDO+0.129 2K+
3.278 9 (R*=0.952 1)

InA L=-0.057 3pH+0.011 67-0.588 4InD0+3.840 6
(R=0.850 1)

InNL=-0.150 8pH+0.010 37+0.289 0InD0O+1.661 8

(R=0.8457)

InTL=-0.070 3pH+0.011 57-0.438 6InD0+3.908 4
(R=0.8515)
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Table 2 Results of nitrogen release simulation

s oH B WA Kz BRBHORE /mg kg TR /mg kg SRR fmg - kgt
T/C DO/mg:L™ K/W*m? AS AL NS NL TS TL
1 6 5 35 0.86 17.34 17.68 2.78 3.05 20.12 20.73
2 6 20 35 0.86 19.59 22.03 3.05 3.56 22.64 25.59
3 6 20 35 0 15.02 16.97 251 335 17.53 20.32
4 6 35 5 0 18.13 19.15 3.84 441 21.97 23.56
5 7 5 5 0 11.58 13.04 2.07 3.23 13.65 16.27
6 7 20 6.5 0 13.92 13.89 2.29 3.92 16.23 17.81
7 7 20 35 0 1541 18.26 242 3.44 17.97 21.70
8 7 20 5 0 14.67 16.22 237 3.90 17.16 20.12
9 7 35 35 2.14 23.08 22.86 4.10 449 27.20 27.35
10 7 35 6.5 2.14 20.85 17.23 3.92 477 24.83 22.00
11 7 35 5 0 15.91 14.82 271 397 18.62 18.79
12 8 5 35 0 12.10 13.94 173 2.78 13.83 16.72
13 8 5 6.5 0 10.07 9.98 1.59 2.84 11.57 12.82
14 8 20 35 0.86 16.35 19.11 342 291 19.77 22.02
15 8 20 35 0 12.73 18.44 261 2.87 15.34 2131
16 8 35 35 2.14 22.95 20.89 3.94 3.24 26.89 24.13
17 9 5 35 0.86 11.79 13.65 247 1.93 14.26 15.58
18 9 20 6.5 0 1222 11.13 175 2.72 13.57 13.85
19 9 20 35 0 14.87 17.58 2.01 2.01 16.92 19.59
20 9 35 35 0 16.80 20.67 2.63 2.83 19.43 23.50
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