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Characteristics of Nitrogen and Phosphorus Pollution in the Middle and
Small Creeks , Suburban Shanghai
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Science and Engineering , Fudan University ,Shanghai 200433 ,China)

Abstract : @ The middle and s mall creeks in suburban Shanghai were under heavy eutropic condition, with high load-
ings of nitrogen, phosphorus and organic pollutants. KN, TP and CODg, of the surface water of them were several
times greater than the critical values of Types V, the worst level of water. ® Spatial variations of N and P pollution
were observed, as the creeks in different places accepted different types and amounts of pollutants . Affected by domes-
tic sewage , the creeks nearby residential areas were often heavily polluted by NH, and P. The creeks in agricultural
fields were more easily polluted by NO; than by NH, and phosphorus . The creeks nearby livestock farms often wit-
nessed sudden soaring of NH,” and P. @ Nand P loadings of the creeks were also affected by the seasonal evolve ment
of ecological environment . With the increase of te mperature and biomass, NH, and NO; in the surface water were
largely consumed and decreased as a result ; while organic N and particle P increased as the enhance ment of suspending
biological particles. NO, in the surface water increased with te mperature as nitrifying bacteria became active . Total P
and water soluble P also showed the trend of enhance ment with the intensification of biological activities , however,
they were also controlled by the condition of pH and DO in the water. @ At the height of the summer, the surface and
bottom water of the creeks differed in N and P loadings . NH, , soluble P and total reactive P in the bottom water were
higher than those in the surface ; while NO; and NO; in the surface were higher than those in the bottom . Such wa-
ter quality stratification inevitably resulted from the enhance ment of phytoplankton in the surface water and intensified
release of NH, and P from the sediments. In the autumn, as the te mperature decrease, such phenomenon declined
gradually .

Keywords :middle and s mall creeks ; N and P pollution ;spatial variation ;seasonal evolve ment of ecological environment ;

water quality stratification

(49831070) ;
(1968 ~), , ,
(200072) .
:2001-02-27



6 67
, , , NH, - N; N (1- )-
, , , , NO; - N; NO; - N; -
> (TN, ( KN)
(21, . (ON) ™ (NO; + NO; )
( NH, + NO; + NOj) Lol
, 8 (TP) . ( ,SP) .
, (STP) . ( PP) . ( TRP)
> CODg, [5,7].
G (2)
: KCl L6l (81 NH,
’ NH, ;BaCl, Fe2'l¢1,  Kkal
; LON(I- )-
(5] KCl NO; NO; ,
NO;, NOj ,
) KN.TP Fel® 1,
1
2
1.1
, 2.1
; 1
, 24 4 (
( 1). . )
1.2 N.P TP
50cm { » \%
0.2mg/L  2~3.5 8
, , ~9 ;KN \Y% 2.0mg/L 2-3
10 ;CODg \% 25mg/ L
4 , 3 3~5 DO \Y%
10 ( Y6 7 ( Y7 28 ( ) ;10 2mg/ L, ;
28 ( ). . , ,
1.3 DO ,
(1) .pH .DO , %
1 / mgeL~!
Table I Index of surface water quality of the middle and small creeks in Xianghuagiao Town, suburban Shanghai
/C pH DO TP TRP SRP TN NH, NO; NO; COD¢,
9.4 7.3 3.4 0.436 0.374 0.267 11 .380 6.236 4.019 0.121 77 .35
28 .2 7.8 7.7 0.674 0.515 0.331 6.186 3.323 1.548 0.250 100 .71
31 .8 8.0 5.7 0.532 0.378 0.306 5.493 2.508 0.537 0.278 110.58
19 .6 7.5 3.0 0.710 0.571 0.487 6.200 4.284 0.590 0.103 78 .05
( COD;,  Fey 89.99mg/ g
07 ) .10 59.95mg/ kg ; KCl NH, NH,
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Fig.l  Distribution of the monitoring points in the 2 mg/ L;SP TRP 1 mg/ L;
creeks from Xianghuagiao Town, suburban Shanghai NHI 10 mg/ L;
2
Table 2 Loadings of contaminants in the creek sediments from Xianghuaqiao Town, suburban Shanghai
NH, NH, KN TP NO; NOj; COD, Fe?* Fe
/mg'kgrl /mg'kg’l /mg.g-l /mg'kg" /mg'kg’1 /mg'kg'l /mg‘g’1 /mg'kg'l /mg‘g'I
01 150.329 243 .648 2.171 1369 .469 0.003 1.546 36 .43 28 .770 52.037
07 82.590 90 .469 1.243 858 .453 0.946 2.606 22.92 0.289 42 955
09 285.078 424 .430 5.277 1581 .204 0.000 1.075 100 .85 94.032 35.889
10 376 .380 527 .837 5.189 953 .843 0.007 1.555 138 .51 85.607 33 .231
11 106 .567 242 .579 3.563 1015 .637 0.003 0.837 94 .25 3.641 29 .362
13 1270 .076 1273 .389 5.964 2409 .543 0.006 1.204 181 .21 206 .755 52 .381
15 253 .651 393 .844 2.703 1265 .019 0.038 1 .446 51 .20 27 .856 35.849
17 119 .327 213.313 2.300 2937 .625 0.000 1.233 53.03 30.153 43 .277
19 700 .506 919 .899 3.975 5813 .838 0.026 0.389 128 .52 73 .694 38 .486
22 135.789 241 .984 2.804 2581 .203 0.003 1.022 92 .96 48 .742 21 .531
, (22 , NH, P
) ; JNH, TP 100mg/ L 8mg/L,
., NH, P
® . JNHg (]
P s NO;y S 1/3,
NH, PO}” 800 L@ (01 )
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Table 3  Spatial variations of nitrogen and phosphorus pollution in the middle and

small creeks in Xianghuagiao Town, suburban Shanghai

TP TRP Sp TN NH; NO; NO;
01 0.240 0.231 0.117 10.084 5.836 4.063 0.132
11 0.332 0.305 0.190 12.666 7 .860 4.494 0.145
13 8.639 7.812 6.806 134 .531 130.63 2.090 0.012
19 1.547 1.428 1.061 18.210 14.229 0.510 0.094
22 0.163 0.080 0.000 7.624 1.986 5.497 0.098
01 0.631 0.571 0.371 6.654 4.910 1.337 0.239
11 0.809 0.552 0.279 5.287 2.580 0.808 0.379
13 1.396 0.736 0.472 7 .601 5.475 0.571 0.305
18 0.108 0.048 0.013 10.108 0.580 8 .896 0.392
19 1.217 0.827 0.582 7 .644 5.639 0.840 0.185
22 0.428 0.355 0.197 2.540 1.428 0.748 0.145
01 0.347 0.304 0.207 5.693 3.986 0.717 0.301
11 0.539 0.313 0.251 4.235 0.781 0.451 0.331
13 0.591 0.405 0.303 5.524 1.858 0.512 0.345
18 0.192 0.182 0.137 3.454 0.447 0.542 0.533
19 1.727 1.382 1.316 14.590 9.190 0.258 0.054
22 0.478 0.383 0.329 2.566 0.268 0.441 0.138
01 0.530 0.483 0.295 6.433 4.064 1.082 0.200
11 0.677 0.643 0.549 6.877 4.798 0.449 0.090
13 0.634 0.615 0.530 6.496 4.378 0.350 0.109
18 0.051 0.013 0.013 3.897 0.00 2 .437 0.069
19 1 .424 1.320 1.170 12.942 10 .460 0.279 0.028
22 0.474 0.436 0.370 3.622 1.914 0.689 0.087
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Fig .4 Comparison of N and P loadings in the surface water with those in the
bottom water from the middle and s mall creeks at the height of the summer
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Fig.5 Comparison of N and P loadings in the surface water with those in the
bottom water from the middle and small creeks in the autumn
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