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Pollution characteristics of nitrogen, phosphate and eutrophication of river network water
in central urban area of Tianjin
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Abstract. After the completion of the river network in central urban area of Tianjin, pollution characteristics of nitrogen and phos-
phate were analyzed and water eutrophication status was assessed based on a field survey from March 2014 to February 2015. The
results showed that the river network water was seriously polluted by nitrogen, and slightly contaminated by phosphorus. Ammonia
nitrogen (NH}-N) and orthophosphate (PO} -P) were the mainly form of nitrogen and phosphate, respectively. The temporal and
spatial variations of nitrogen and phosphate in the river network water were obvious. The concentrations of nitrogen and phosphate in
the upper water were both higher than those in the downstream water. During the study period, the concentrations of nitrogen and
phosphate reached the highest level in March, then decreased gradually and dropped to the lowest level in October, and kept at low
level in winter. Compared with the water status before the river network completion, the annual mean concentration of NH; -N, total
phosphorus, PO3™-P in Haihe River water decreased by 6.5% , 14.7% , 16.4% , and the annual mean concentration of total nitro-
gen, NH-N, nitrate nitrogen, total phosphorus, PO} -P in Jinhe River water dropped by 18.6% , 34.5% , 12.9% , 31.6% , 32.5% ,
respectively. This showed that nitrogen and phosphate pollution problem of river network water had been obviously improved after
the completion of the river network. The results of eutrophication evaluation and characteristic analysis indicated that river network
water was in the stage of eutrophication, the algal growth in river network water was limited by phosphorus. The multiple ways in-
cluding pollutant source control, sewage interception, water environmental capacity increase and ecological water compensation
should be used together for eutrophication control.
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Fig.1 Location of sampling sites in river network water of central urban area of Tianjin
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Tab.1 Statistical results of nitrogen and phosphorus concentrations in river network water

S5 AT TN/ (mg/L) NH}-N/(mg/L)  NO3-N/(mg/L) TP/ (mg/L) P03 -P/(mg/L)
S| 1.73~15.72 0.06~13.14 0.02~5.33 0.016~0.741 0.008~0.628
Yl bR 5.40+2.93 2.46+2.29 1.80+0.86 0.201+0.146 0.110+0.108
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Fig.2 Spatial variation of nitrogen and phosphate in river network water
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Fig.3 Temporal variation of nitrogen and phosphate in river network water
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Fig.4 Spatial and temporal variation of EI in river network water
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Fig.5 Water quality comparison before and after the completion of the river network
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NH;-N NO;-N.TP 1 PO} -P 4 F-I{H 43 B 18.6% .34.5% .12.9% .31.6% FlI 32.5% , 2 W3] B I 5 &L
BT YRR R A T A, OB R S PR R U .

2) A 3 A L 8 R FE A S 77 i) 22 U g I B AR ) 22 1) A R, T8 10 K S 52 1 e o K 32
WA K 5 3T ) 305 R AT AL F Az ] 20 W JEE K P i, o T ) 70 J 82 W) e K, oL A9 95 e i B R A
MR AR ALK, AF 52309 1] TN \NH;-N \NO3-N TP il PO} -P ¥k FEAR b e S A — 3, S BA i W7 AR fhta iy,
3.7 RS F Ak T 7K A A U ) A A ) 3 X =5 R KA O L e e AT

3) WEFACTPO G R R, JE I8 S I [A] A8 A i S 2 6] 43, T R K AR B4 Ak T o B e R SR AR
TN/TP FFAEZ3 A7 AT Chloa TN TP RS0, T 0 T 9 3 22 Jog i BR ol 1 7K A, (EL S0 R ADIR 2 O A 7 3
WL W PR AR A5 5 (Y 1 DL AT REAFTE , BT LARUTS S 1A 31 ) BE AN BRI , U HJ2 2™ A 42 ) NHL-N, DAB)y
LEK AR B AT 5 TR A B I A LA ] R Eh O 2 00 PR KRBT A A A A AN SR
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