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Correlations Analysis among Heavy Metals and Suspended Solids in
Precipitation Runoff of Urban Area after the Once-in-a-century Drought
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Abstract: To probe into heavy metal pollution characteristics of urban precipitation runoff after the once-in—
a-century drought in Southwest China from the autumn of 2009 to the spring of 2010 the process variation of Cu
Zn Cd Pb Fe Mn and Cr in urban precipitation runoff in Kunming had been analyzed according to correla—
tions among the heavy metals and suspended solids in precipitation runoff. It was found that the concentrations of
heavy metals in the three precipitation runoff processes decreased with the rainfall time. The top pollution of
heavy metals happened in the first runoff and the light pollution on the next day. There were significant correla—
tions between each heavy metal and suspended solids in the runoff. The heavy metals were adsorbed on suspen—
sion solids and existed in insoluble forms. The heavy metals in runoff on roof and road surface came obviously
from a same source.
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Table 1 The characteristics of three rainfalls in 2011 Cu~Zn.Cd.Pb.Fe.Mn Cr
SS
h/mm t/h I/(mm+h™")
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Fig. 1 Concentration change of heavy metals in roof runoff and road runoff during the rainfalls
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Table 2 Correlation between SS and detected heavy metal in the roof and road runoff

x y R
SsS Cu y =2.0x105x+0.053 0 0.311 1
SS Zn y =6.0x10 *x+0.346 5 0.680 7
SS Cd y =3.0x10"7x+0.004 4 0.423 5
SS Pb y = 2.0x10 *x+0.023 3 0.6717
SS Fe y =3.1x10%x+1.521 0.711 1
SS Mn y = 4.0x10*x+0.080 2 0.8857
SS Cr y =2.0x10%x+0.072 2 0.945 8
SS Cu y =1.2x107°x-0.150 0 0.252 1
SS Zn y =3.4x103x+0.8552 0.250 9
SS Cd y =7.0x10%x +0.007 1 0.398 7
SS Pb y = 1.4x10°x -0.163 1 0.621 5
SS Fe y = 7.2 x10%x -8.203 0.430 7
SS Mn y = 8.1x107%x -2.019 0.557 4
SS Cr y = 1.8 x103x+0.020 5 0.424 1
SS SS
0.3111~0.945 8 SS o
(0.50<1RI <0.80) 20 min Cd.Fe.Mn.Cr
(0.80<IRI=<I1.00) Cr SS SS R’ 0.766 0.0.711 0.0.710 3
Mn. 0.909 0 w(Cd) /w(SS).w(Fe)/w(SS).
SS R’ 0.250 9 w( Mn) /w(SS) \w( Cr) /w( SS) 0.07 mg/g-
~0.6215 SS 57.6 mg/g6.7 mg/g.1.5 mg/g.
Pb SS Mn Cu Cd.Fe.Mn.Cr SS
Zn SS R 0.398 7.
0.430 7.0. 557 4 0.424 1 w( Cd) /w( SS) .
SS w( Fe) /w( SS) .w( Mn) /w(SS) .w( Cr) /w( SS)
L 0.07 mg/g72.4 mg/g.8.1 mg/g.1.8 mg/g
2
SS 20 min
SS
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Fig. 2 Correlation between heavy metals in

early 20 min or all rainfall road runoff and SS

3 (0.80<IRI<1.00)

Table 3  Extremely significant correlation between two heavy metals in all rainfall of roof and road runoff

x y R?
Cu Zn y = 15.26x - 0.3262 0.712 2
Zn Mn y = 0.617 65 — 0.108 2 0.828 7
Pb Fe y = 16.98x + 1.106 5 0.989 8
Pb Cr y = 1.040x + 0.066 0 0.866 2
Fe Cr y = 0.062 7x - 0.010 3 0.8729
Mn Cr y = 0.439 65 + 0.049 5 0.710 7
Cd Pb y = 14.48x - 0.069 4 0.816 4
Pb Mn y =3.102 x + 0.304 3 0.903 3
Fe Mn y = 0.091 5x - 0.289 3 0.874 5
Fe Cr y =0.024 8x + 0.253 6 0.939 3
Mn Cr y = 0.2358x + 0.456 0 0.810 7
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4 (0.50<1RI1=<0.80)
Table 4  Significant correlation between two heavy metals in the entire course of roof and road runoff
x y R
Cu Fe y = 93.43x-2.917 6 0.539 4
Cu Mn y = 8.054x-0.234 4 0.296 5
Cu Cr y = 4.730x-0.123 2 0.337 8
Zn Pb y = 0.2454x-0.038 9 0.508 0
Zn Fe y = 3.553x+0.590 5 0.454 5
Zn Cr y = 0.267 0x +0.004 2 0.569 5
Cd Mn y = 59.58x-0.109 6 0.375 8
Cd Cr y =29.68x-0.017 2 0.3429
Pb Mn y = 1.383x+0.098 1 0.393 4
Fe Mn y = 0.085 0x +0.002 7 0.436 0
Cu Pb y = 0.612 5x+0.301 7 0.473 1
Zn Cd y = 0.012 40x +0.017 9 0.526 7
Zn Fe y = 11.11x +5.616 0.478 5
Zn Mn y =0.990 0x +0.310 4 0.396 7
Zn Cr y = 0.290 4x +0.346 7 0.497 8
Cd Fe y = 603.8x +6.445 0.411 4
Cd Mn y = 62.05x-0.0915 0.453 9
Cd Cr y = 14.38x+0.448 6 0.3557
Pb Fe y = 15.28x+19.52 0.280 1
Pb Cr y = 0.478 7x +0.589 7 0.293 8
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