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Pollution Characteristics and- Risk',Assessment of Hf;évsf Metais in the Bionétgn-tign

Systems of Sponge Cities | ' | * 7 = fa ¥ & W g

e it | s ® 4 4 # F .“.! = y !
LEI Xiao-ling' ,I.._,QIU ;,i-n;‘ ", WEI Ze-jun " , mNgo(yng? fﬁE Bo' y & s
(1. Hehai College, Chdﬁgqing,]iaotong University, Cl'l‘éngqing'f400 14, C}ﬁﬁa;.lz..Chongqing Institute of Science,and Technology, Chongging 401123, China) 4

Abstrad; As an im'borlant wéler purification and seepage mefa,%ﬁrg for sponge ".cities, biofiltration system§ .havg een widely el in their construction in Chii, In lorder‘ to
identify the heavy metal accumulation, pollution, and fts pylentiél enivilémpemal risk in the biofiltration syst:ams, ll}ls study examined the heavy metal contents and";patial
di‘stribg,tion cllll‘éracteﬁstics by Jtaking the biofiltration systems of/Yueldi new-town, C..h()ngqing, the first demonstration area of sponge city construction in China, as the research
objeet, land ‘conductedsa risk evalnation of the pollution level and'ecblogical-enviroriment in this new town using the contamination factor (CF), geo-accumulation Index
(1
of Yuelai néw town were 4. 14, 1.77, 4.98, 1.23, and 6. 51 times higher than the soil hackground values of Chongqing. In terms of spatial distribution, the contents of heavy

0 )f> and poténtialecological risk coefficient (PERC). The results showed that,, except for Mn, the average contents of Cu, Zn, Ph, Ni, and Cd in the biofiltration systems

metals in‘biofiltration systems along the roads in different functional areas showed great differences. The contents of Cu, Zn, Mn, Ph, Ni, and Cd in the industrial area were
significantly higher than those of the same types of heavy metals in the biofiltration systems in other areas (P <0.05). The CF and I,,,, showed that the pollution level of heavy
metals was ranked as follows: Mn <Zn <Ni < Cu<Pb < Cd. Among them, Cu and Pb were highly polluted, Cd was severely polluted, and the PERC of Cd was 194. 13,
which indicated a high risk; the remaining heavy metals were at a minor risk. The pollution contribution of Cd to the composite PERC of all heavy metals was 78. 73%, which
was the major source of heavy metal potential risk. After the long-term operation of the biofiltration systems in a sponge cily, certain environmental and ecological risks may
exist later due to the accumulation of filler heavy metals. Hence, it is necessary to strengthen the operation management and carry out research on the non-polluted management
of the filler of biofiltration facilities, to prevent them from becoming a new source of urhan heavy metal pollution.

Key words: sponge city; biofiltration systems; heavy metal pollution; geo-accumulation index (1) ; potential ecological risk coefficient ( PERC)
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Fig. 1 Distribution of sampling sites in study area
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Table 1  Concentrations of heavy metals in biofiltration systems of Yuelai new city, Chongqing
i RRME R/ME e SIME + bRk 2E LEETY 2 T TIE S
/mg-kg ! /mg-kg ! /mg-kg ! /mg-kg ! /% /mg-kg ™!
Cu 281.33 19.88 91.75 107.71 £57.85 96.08 26.00
Zn 260.93 67.86 138.36 141.56 +31.40 96.73 80.00
Mn 299.18 99.38 203.28 205.66 +42.05 0.00 615.00
Pb 310. 67 28.45 112.57 129.40 +65.22 100. 00 26.00
Ni 58.58 24.08 38.80 39.24 £7.25 81.70 32.00
Cd 1.92 0.23 0.77 0.72 £0.42 100 0.11

AR T T R Ni R E R AT
DX 3 5 A A B B Tl X Tl X F 4
JETG Y A R S T H A X L (P <
0.05) , IR 118 5 4 )& 15 Yo ) & & F- 349 1 18 % 1K
FHABKIR (P <0.05). 760k B 3k A s B 2 o
Cu. Zn, Mn. Pb Ni 1 Cd fEILHRI5 YL o e,
Cu, Pb il Cd 2ELH A EE G, R ELEBEH
05 N3 Bl AR T R AT 5 R ek
TolkIX | AFEFE X, B AT B FHE K XA 4718 DL
B3 1 A Myt B T A AR TR R A D0 A
B AR G N Tl X = DA X > e T,
H SAEE X > EHUE. Toll X 5 T Bt
T o G O o T A A
B TR A A B B, RO R
pwhEe kg TR | V] )
2.3 A B HEE Gl T s |4
IR AT I i B T 4 75 R UL
SRBUSBORINTS Y RBCEATIT. N 1, PR A
(F3),Zn, Mn FINi 19 1,535 -1.97, -2.20
1 —0.30 B/hT 0, KUHZ NG S52m BN
Cu A1 Pb 1Y 1,535 1.25, 1.54, R K TS
e CA WY 1,0 5.79 AR EETS Y. Cd, Cu 1 Pb
HEBE 1, , RGP R R T RESZ 32K
B, CF NS R B s (Bl 4) ,Zn, Mn, Ni,
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Fig. 2 Spatial distribution map of heavy metals in biofiltration systems of Yuelai new city, Chongqing
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