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Abstract ; In order to evaluate the water quality in Yongjiang River, Ningbo, the spatio-temporal changes
of DO, BOD, COD,, TN, TP and Chl-a were studied by analyzing water samples from 13 sections with-
in 12 months. Comprehensive evaluation of water quality in different sections was made in fuzzy mathe-
matics methods. The results showed that DO content was negative correlate with contents of BOD;,
COD,, TN and TP. The main water environmental factors, e. g. BOD;, COD., TN, TP and Chl-a,
were at lower levels in the upper reaches of the river, at higher levels in middle reaches and at lower lev-
els again at the lower reaches. The seasonal changes of main physical and chemical factors displayed uni-
modal or bimodal patterns in different sections. Fuzzy mathematics comprehensive analysis revealed that
the water qualities of the different sections from the superior to the inferior were described in the following
order: section 1 >section 2 > section 13 >section 9 > section 11 > section 12 > section 5 > section 10 > sec-
tion 8 > section 4 > section 7 > section 6 >section 3. Water quality at the most sections, except for section

1,2 and 9, met level V, and the seasonal change was presented as winter > spring > summer > autumn.
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Sketch of 13 sampling sections in Yongjiang River
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Tab.1 The basic physical and chemical factors of water

quality in Yongjiang River

2.2 BEEAREBUEFELISES
Z: ME A PR, REE S K BOIR &0 1 32 22
AL 74 7K B g DO BOD, . COD,, . TP . TN ) J%
Chl-a & 545, F LT U045 RAE W I (A DG FRAL A
SRR AEATE I W2 2.
ZEAARWT T T ARAT I VLT 0 AR, W DA

SRAE T pH Kil/C R/ %o BWIRE/em
1 6.81~7.02 8.5~24.8 0 TLJE ~70.0 Bz Tt EWER R, DO AR b 2 B = B
3 6.64 ~6.96 7.8 ~29.3 0 13.0~57.0 #%%'J%%?%%ﬂﬁ%%iﬁﬂﬁ*fﬁ%%%,*ﬁ;é'@ﬁ
4 6.70~7.11 6.8~29.8 0 9.0~35.0 MEAR:AILTFRS DO &5 BOD; COD,, TN Fi
5 6.76~7.21 7.2-~33.4 0 7.0~42.0 TNZREEZFEGFAMIE(P<0.05), HACRERE(r) 552
6 6.86~7.21 7.4~31.5 0 3.0~13.0 —0.8693,-0.9232 -0.922 6 F1 -0.639 2.
7 7.01~7.16 7.7~31.4 0 3.5~16.0 M ZE A A K T LA BB AR b A
8 7.00~7.80 7.4~31.2 0 3.0~23.0 FYLT 9 AN [E] W ] BOD; . COD,, \ TN TP LA %
9 6.91~7.30 6.8~32.2 0 19.0~60.0 Chl-a W2 sk, PR (HFATRE) &%
10 7.03~7.38 7.7~31.2 0 4.5-16.0 @&, FWEB G X 48) AR A (L AL A, X FhR
11 7.04~7.46  8.9~32.3 0~21.6 3.0~15.0 [w] Wy [A) % 22 AL R ) H Al 28408 T AR T A2
12 7.02~7.76  8.7~31.8 0~23.3  3.0~16.0 I, & el T IR T 48 % & SR RN T34 X 7K R 455 1Y
13 7.09~7.62  7.6~31.4 0~22.8 3.0~20.5 P{{EEIA.
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Tab.2 The physical and chemical factors reflecting water quality in Yongjiang River
. /(mg + L' (Chl-a)/
RFEHTIE DO BOD; ’ <Cf)DC,. : TP TN (p pe - L7
1 5.8~11.9 0.33 ~2.11 1.03 ~6.02 0.000 ~0.053  0.929 ~3.857  1.082 ~5.398
2 5.1~10.5 0.37 ~2.28 3.17 ~10.0 0.007 ~0.125  1.207 ~4.576  0.849 ~5.721
3 3.1~7.9 0.45 ~4.36 7.06 ~26.7 0.741 ~3.112  1.853~6.381  1.506 ~11.293
4 1.4~5.6 0.45 ~5.28 12.80 ~32.3 0.504 ~1.745  2.353~7.937  1.506 ~20.615
5 1.0~5.8 1.48 ~4.34 14.90 ~36.3 0.494 ~1.361  3.729 ~8.450  2.355 ~20.337
6 0.6~5.3 1.30 ~6.00 10.30 ~38.8 0.452 ~2.662  3.291 ~8.207  2.396 ~10.594
7 1.2~5.8 2.62 ~6.38 16.50 ~44.2 0.325~1.869  4.405~8.571  2.862 ~8.896
8 1.4~7.2 3.38 ~6.53 9.26 ~57.5 0.277 ~1.332  4.319~8.571  3.327 ~12.370
9 2.2~8.1 2.19 ~5.00 1.19 ~84.0 0.150 ~0.398  3.421 ~7.722  5.066 ~27.533
10 1.0~5.9 3.79 ~7.52 12.10 ~90.9 0.348 ~1.552  3.651 ~7.377  2.438 ~9.743
11 1.9~7.3 0.36 ~6.03 2.76 ~15.6 0.402 ~0.980  2.026 ~6.641  0.849 ~8.622
12 1.6 ~9.0 0.51 ~4.89 2.56 ~13.7 0.298 ~0.833  1.559~5.958  0.849 ~9.319
13 3.5~9.9 0.74 ~5.37 2.59 ~13.2 0.239~0.805  1.032~6.897  0.849 ~9.741
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Fig.2 The seasonal changes of physical and chemical factors in different sections
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Fig.3 The annual average of physical and chemical factors in different sections
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Tab.3 Evaluation parameter “ B and water quality level in

different sections in different seasons

o BF 0% wE %%

YT Y T Y

K51 #51 %51 %51
1 1.3068 1 3.5542 IV 3.3823 I 1.2302 1
2 25866 I 4.5341 V 4.2427 IV 1.5324 11
3 4.9942 V 4.9919 V 4.9930 V 4.9573 V
4 4.9858 V 4.9938 V 4.9933 V 4.9707 V
5 4.9911 V 4.9899 V 4.9883 V 4.9635 V
6 4.9929 V 4.9848 V 4.9978 V 4.9625 V
7 4.9972 V 4.9808 V 4.9932 V 49758 V
8 4.9908 V 4.9839 V 4.9924 V 4.9669 V
9 4.9632 V 4.9605 V 4.9302 V 4.3965 IV
10 4.9945 V 4.9972 V 4.9877 V 4.9752 V
11 4.9515 V 4.9926 V 4.9842 V 4.9311 V
12 4.9459 V 4.9884 V 4.9796 V 4.8533 V
13 4.8155 V 4.9570 V 4.9738 V 4.7050 V
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