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Fig. 1 The site and bathymetric chart of the study area 1 1
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Tab. 1 Water quality monitoring items and analytical methods
pH 0.01
0.2°C
0.01
DO 0.01 mg/L
COD 0.15 mg/L
0.7 png/L
0.3 ng/L
3.5 ng/L
0.2 pg/L
( S ) 3.3 pg/L
0.5 pg/L
0.2 pg/L
0.03 pg/L
3.1 ug/L
0.01 pg/L
0.007 pg/L
0.3 ng/L
(~ 8.90 mg/L), DO
3 %% (r=0.90) pH 8.25~8.38,
2 > > DO
20.2~21.6C, 20.8°C, ’
29.0~31.3, 30.4, (~35),
4 i
COD 0.630~1.61 mg/L,
1.16 mg/L, 41 FERBAZELSH
, 411 COD DO
24.7~59.1 ng/L, 7.60~10.6 pg/L, COD
290~343 ng/L, 0.360~0.950 pg/L ,
DO  8.11~8.78 mg/L (7 COD
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Tab. 2 Pollutants concentrations of samples

C COD DO pH
L1 20.4 31.0 1.14 8.74 8.34 338 7.60 48.6 245 2.65 34.1 3.09 4.27 0.100 1.14 0.952
L2 20.5 31.3 1.06 8.64 8.34 303 8.37 31.2 2.98 1.74 38.3 2.51 3.24 0.096 1.09 0.652
L3 20.4 31.2 0.82 8.64 8.35 332 9.11 315 4.62 1.56 33.2 214 3.22 0.063 1.03 0.543
L4 21.0 30.7 0.63 8.52 8.37 343 8.37 29.4 217 1.74 41.8 1.89 1.84 0.096 0.57 0.815
L5 20.9 30.6 1.10 8.56 8.38 305 9.11 37.1 3.44 1.03 41.2 0.090 2.99 0.095 0.63 0.552
L6 20.5 31.1 1.06 8.72 8.31 305 8.37 38.0 2.95 341 40.0 191 2.36 0.096 0.67 —
L7-a 20.2 31.0 1.10 8.78 8.33 291 8.37 427 2.48 2.34 39.9 1.68 1.63 0.095 0.83 0.623
L7-f 20.2 31.0 0.98 8.78 8.33 329 9.11 41.2 2.69 1.74 34.6 1.86 1.67 0.088 0.73 0.846
L8 21.0 30.5 1.45 8.60 8.34 342 7.60 43.0 2.94 2.75 32.1 247 1.93 0.081 0.86 0.854
L9 211 30.8 1.45 8.32 8.32 305 8.37 48.6 217 1.63 33.2 2.04 2.19 0.097 0.76 0.650
L10 21.1 30.9 1.18 8.39 8.35 316 8.37 59.1 2.22 231 31.4 2.73 2.94 0.077 0.86 0.742
L11 21.0 29.9 1.37 8.34 8.35 298 10.6 36.2 2.95 1.58 42.8 2.47 3.51 0.105 0.86 0.358
L12-c 20.7 29.8 1.10 8.50 8.28 333 9.11 24.7 2.72 141 38.3 1.39 4.03 0.053 1.20 0.541
L12-f 20.6 29.0 1.18 8.61 8.30 302 7.60 25.3 3.09 0.35 30.2 1.59 2.03 0.111 1.55 0.754
L13 21.0 29.9 1.18 8.43 8.25 340 8.37 48.8 2.95 1.07 42.8 1.93 3.93 0.108 0.90 0.653
L14-a 21.6 30.3 1.41 8.11 8.38 290 9.11 49.1 491 1.24 47.9 0.090 3.37 0.058 0.99 0.850
L15 21.6 30.3 1.02 8.12 8.36 292 7.60 40.9 3.69 251 44.0 0.74 2.03 0.088 0.76 0.621
L16 20.7 30.0 1.33 8.35 8.34 337 9.89 274 3.28 1.74 42.8 2.48 3.26 0.103 0.86 0.564
L17 20.7 30.0 0.82 8.35 8.34 329 9.89 394 2.77 2.04 40.6 2.20 4.00 0.088 1.02 0.568
L18 21.0 29.9 1.61 8.34 8.35 296 9.11 371 3.00 1.79 42.8 1.82 351 0.072 0.86 0.641
L19 21.3 29.8 0.98 8.29 8.33 335 9.11 34.1 4.15 3.29 41.1 0.670 2.10 0.054 0.97 0.552
L20 21.3 29.7 1.53 8.22 8.37 337 8.37 47.4 6.66 3.66 48.3 0.320 1.67 0.045 1.15 0.743
— CoD DO mg/L ug/L
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412
(18] COD, DO,
( 2),
290 343 pg/L,
( 2
7.60 10.6 pg/L,

i

4.1.3 Cu, Pb, Zn, Cd, Hg, As, Cr

7
3 3
) (
2)
®3 EERATFRKREBRBXRE
Tab. 3 Correlation coefficients among heavy metals
0.49 0.30 -0.57 -0.64 0.03 -0.02
-0.38 -0.33 0.18 0.28 -0.19
-0.18 0.25 -0.23 0.28
-0.64 -0.15 0.52
-0.26 0.09
0.05
n 22
42 IRILBAIEM
[19]
Pi Ci/C,
: P|—| N C|—|
( mg/L); Co—i
118 /2012

/

(mg/L)
pH
Pi=(7.0 pH;)/ (7.0 pH,), pHi=7.0
Pi=(pH; 7.0)/(pH, 7.0), pH; 7.0
, Pi—pH ; pHi—pH ;
pH,— pH ; pH— pH
DO
Jpo=Spo , Ino=(fbo “Ip0)/(foo ~Spo)
Joo  Spo I50=10~ 9jpo/Spo
, I DO 5 Too
(mg/L),
: fpo=468/(31.6+T), T (‘C); jpo
(mg/L); Spo (mg/L)
, 3 ,
, 1.45~1.71
1.51~2.41 21
, 3.66 2.22 16
, 3.09,
1 ,
1.18 1.33
17 )
1.14
, 1.18
4.3 FRRBIH
R , 1
77.7%,
4
1 24.1%,
DO )
DO
’ [20]
, Cd
C 5
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Tab. 4 Result of the factor analysis

1 2 3 4 5
COD -0.19 0.01 0.75 -0.22 0.21
DO 0.61 -0.33 -0.44 0.09 0.13
0.86 0.10 0.10 0.27 0.10
-0.11 0.88 -0.10 0.00 -0.13
0.15 -0.75 0.24 0.23 0.09
-0.34 -0.23 0.25 0.68 -0.23
-0.08 -0.10 -0.04 -0.01 0.94
0.04 -0.28 0.79 0.17 -0.27
-0.87 -0.02 0.08 0.16 0.24
0.14 0.00 -0.23 0.85 0.09
-0.67 0.41 0.16 -0.05 -0.27
0.30 0.68 0.24 0.09 0.40
0.71 0.00 -0.07 -0.43 -0.19
(%) 24.10 17.10 13.00 12.40 11.10
(%) 24.10 41.20 54.20 66.50 77.70

x5 BATRREMVYUHIEEETENEERH

Tab.5 Relative enrichment factors of heavy metals in surface sediment of the Haihe River!*!

Mn Cu Ni Cr Zn Cd Pb
1.44 2.25 2.18 0.79 2.54 12.68 0.70
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Water quality evaluation and classification of pollutant
sources of Tianjin coastal zone in the Bohai Bay
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Abstract: The Bohai Sea is one of the most seriously contaminated sea areas of China. A number of contamination
indices of water samples collected from the Bohai Sea Gulf have been measured and studied here. The study area
has weak alkalic water with major pollutants of inorganic nitrogen, zinc, lead and mercury. The tested indices are
lower than the second-grade water quality criteria except the inorganic nitrogen, which is only lower than the
third-grade water quality criterion. Fluvial input is the predominant factor affecting the water quality in the study
area, while sea-farming, oil exploitation, industrial and civil waste water discharge also affect much. In the article,
we have provided further information for the Bohai Sea environment recovering and suggested that it is necessary to

target controlling and treating the existing and potential risky factors.
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