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Abstract: As a result of decreasing distance between cities during the rapid urbanization, the water quality of cities
located in upper and lower reaches has closer interations. This paper proposes the concept of safe distance between cities
to ensure the water quality in downstream cities, which is quantified based on the BP neural network model for water
quality. Two adjacent cities along the Yangtze River, Wuhu and Ma'anshan, are chosen as the representative case to
evaluate the safety of water quality and quantify the minimum safe distance after city expansion. The results reveal a safe
distance of 4.6km between the two cities in 2020, which could ensure the water quality of the control section in upper
reaches of Ma'anshan (the downstream city) to meet the class II standard of surface water. However, compared with the
year 2010, the water quality of the control section will decline, where the COD concentration is projected to increase by
29.2% and NH3-N by 23.2%. In order to ensure the water function of the control section, the minimum safe distance
between the two cities needs to be 3.2km.
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Fig.1 BP neural network model for water quality to quantify the safe distance between cities
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Fig.3 Location of the study area and its land use in 2020
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Fig.4 Generalization of the spatial characteristics of the regional effluent emissions
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Table 1 Discharge intensities of regional point sources in different years (t/a)
b hhE(Py) REMEP) TFRIX #I(Ps) PYEP) ZW(Ps) Bt
COD HA COD HA COD HA COD HA COD HA COD HA
2006 8418 575 13609 1723 3577 314 3995 391 12075 1447 41675 4451
2007 9229 615 15764 1999 4148 297 4502 377 12739 1443 46382 4731
2008 8066 592 16077 2063 4175 271 4559 359 13089 1460 45965 4744
2009 7999 626 16522 2130 3683 292 4186 385 13138 1553 45528 4985
2010 7769 679 17992 2339 3504 291 4018 382 12845 1536 46128 5227
2011 7072 711 16975 2225 4171 381 4266 480 13322 1675 45805 5472
2012 7498 748 17408 2280 3826 338 4134 465 13335 1678 46200 5508
2013 7622 764 17799 2332 4090 344 4311 473 13706 1711 47528 5624
2020 7927 779 18229 2385 3972 334 4295 474 13859 1735 48282 5707
*2 WMRXEHBAFRRFERIERFERAEERMUE
Table 2 Discharge intensities and positions of regional non—point sources in different years
Fe B LB
FE iR X Lix COD ¢ A a1 A xs R4 xy COD ¢, HA ¢
(km) (km) [t/(km-a)] [t/(km-a)] (km) (km) [t/(km-a)] [t/(km-a)]
2006 2.62 23.88 323.1 4.8 44.71 63.19 477.9 7.2
2007 1.97 25.26 343.2 5.1 43.57 63.44 411.8 6.2
2008 1.31 26.65 383.2 5.7 42.42 63.70 446.1 6.7
2009 0.66 28.03 488.0 7.3 41.27 63.96 595.8 8.9
2010 0.00 29.41 538.2 8.1 40.12 64.21 658.8 9.9
2011 0.00 29.93 391.7 5.9 40.04 64.21 479.6 7.2
2012 0.00 30.46 441.2 6.6 39.95 64.21 534.0 8.0
2013 0.00 30.98 379.3 5.7 39.86 64.21 4749 7.1
2020 0.00 34.63 533.8 8.0 39.27 64.21 706.9 10.6
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Fig.5 Structure of the BP neural network water quality

model in Wuhu—-Ma'anshan River Reach
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