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Distribution and Enrichment of Nutrients in Superficial Sediment in Tianjin Typical

Waters
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Abstract: Concentrations of organic matter (OM), total nitrogen ('TN), total phosphorus (TP) and bioavailable phosphorus ( BAP) were
determined in superficial sediment (0-25 em) collected from 4 selecied typical waters ( Yuqiao reservoir, Haihe River, Haihe estuary and
Bohai Bay) inTianjin, China. Pollution index ( P;) and enrichment factors ( EF) were taken to analyze nutrients enrichment and dynamic
characteristic. The results show that 4 typical waters are polluted by anthropogenic source and much higher than the pemissible limits which
most benthos can bearing, the concentrations of OM, TN, TP and BAP are decreasing progressively by the order: Haihe River> Haihe
estuary> Bohai Bay Tianjin Sea Area. EF for OM, TN, TP and BAP reaches 1. 6-6. 5, 0. $2.7, 0.9-2. 6 and 4 49. 2, respectively. The
concentrations of BAP in diferent waters are inconsistent with those of TP, the ratio of BAP to TP in Yugqiao reservoir is the biggest, 16. 3%,
which shows endogenous source release is serious and eutrophication is the key problems of water pollution. The concentrations of OM and BAP

increase in large scale between 1988 and 2005, TP basically keeps unchanging and TN slightly increases. Awund Haihe River sediment
dredging, nutrient concentrations (OM, TN and TP) of superficial sediments in Haihe River reduce to 57 7%, 82 8% and 85. 2% of original

concentration, respectively. And sediment dredging plays a postive wle in nutrients removal.
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Table 1  Descriptive statistics of TN, TP, BAP, OM and pH n superficial sediments
oM/ % TNmg kg™ ! THmg kg ! BAP mg* kg™ !
3.6 1364 6 480.3° 78 .4
31~4.4 501 1~ 2040 1 248 0~ 769 3 61 0~ 101 5
6 6" 1756. 4 1 450 6* 109. 7*
35~ 115 1049.0~ 2342 8 978. 4~ 2480 70 8~ 177. 1
5.1 1 420° 99 68.4"
44~6.8 1202.4~ 1642 8 &9 6~ 1345.3 49 2~ 88 5
L 6° 5%. 5 564 8'™ 52.0
L4~ 1.8 426.9~ H2.8 489 6~ 645 3 45 6~ 58 5
1) . (p< 005)
u
OM) i , TN ,
[15]
( ,
2), (Pi)
(CF), 3. P; . Pi= ,
Ci/ C()i, CFL : CF,‘Z CL/ CBV, N Pi ’
. . [13]
l , CF; i ,
, C; l , Co; N
9 CB\' 3 ’
, > > >
, 20
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Table 2 Standard and background value of OM, TN and TP in superficial sediments
OM % TN mg kg ! TP mge* kg™ ! BAP/ mg* kg™ !
(192 )14 .74 550 600 —
17.24 4 800 2000 —
L 1.02 650 550 119
1 ; ; . , ; .
3 OM TN TP
Table 3 Pollution indexes and enrichment factors of OM, TN and TP i superficial sediments
oM TN TP BAP
p;Y CF? P; CF,; P; CF; P, CF,;
2.1 3.5 2.5 21 0.8 0.9 — 66
3.8 6.5 3.2 27 2.4 2.6 — 92
3.0 5.0 2.6 22 1.6 1.8 57
0.9 1.6 1.1 Q9 0.9 1.0 44
1) 2 :2)
16,17
P l 1
[4.5]
, P BAP
, . BAP 1, TP 16.3% 7.6% 6.9%

[ 18]

) 9. 2%
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Fig. 2 Trends of nutrient concentrations of superficial sediments in Yuqiao Reservoir
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Table 4 Canparison of nutrient concentration of superficial sediments in diferent wat ers
oM/ % TN mg* kg™ ! TP mgekg™ ! BAP mg* kg™ !
[3.34] 2(1.47~2.35) Y 1900( 1000~ 3 200) 895(800~ 1 030) -2
[®] 213 1200 841 3269
3.63 1~ 4.4) 1364.6(501. 1~ 2040 1) 480 3(248 0~ 769 3) 78 461 0~ 101 5)
13.36 2.54(1. 13~ 3 10) 343. 3(263~ 508) 422.4(372.8~ 504) —
1371 — 1649(1203~ 2 365) 455.94(340~ 581) —
5. 1(4.4~ 6.8) 1420 0(1202.4~ 1642 8) 992(829. 6~ 1 345 3) 68. 4(49 2~ 88.5)
1) ; 2)¢ ;3) Olsen-P
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