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Fig. 1 Location of sampling sites in the study region
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Tab. 2 Characteristics of heavy metal mass fraction (w) in sediments mg « kg !
] BL JE¥ A Pb Cd Cr Mo Cu Zn
A X B S1 53.55 2.30 94.07 6.74 54.73 81.10
S2 53.54 2.44 85.63 7.91 31.63 91.86
EIRIX B S3 48.42 4.08 62.26 6.92 28.23 343.59
S4 90.03 2.87 83.07 17.11 30.98 138.58
S5 40.90 2.59 65.72 15.22 31.43 109.45
S6 29.95 2.53 60.74 7.17 37.54 94.91
S7 36.75 1.18 70.49 20.00 102.00 513.76
S8 36.24 2.44 122.32 8.17 28.89 95.71
S9 41.09 5.29 85.43 6.57 22.77 106.14
1R X B S10 39.36 1.98 73.94 5.14 17.33 72.43
S11 27.72 1.17 74.99 1.69 20.70 65.98
S12 23.34 1.23 51.49 6.99 14.75 63.04
S13 36.80 1.25 68.99 8.36 35.95 116.22
/MG 23.34 1.17 51.49 4.69 14.75 63.04
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Fig.2 Spatial distribution of heavy metal mass fraction in sediments
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Fig.3 Geo-accumulation index(a) and potential ecological risk index(b) of heavy metals in sediments
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Tab. 3 Heavy metals mass fraction (w) in river sediments of some cities at home and abroad mg * kg™!

T /i Pb Cd Cr Cu Zn Mo

B F /B AT T2 121.01 1.23 181.87 42.25 64.81 —
T L /A g 122 76 4.5 394 275 561 —
FLHL 4 Ve /fE Ty L2s) 26.7 1.7 69.9 29.8 67.8 —
T P/ ey L2 67.1 4.4 107.9 87.7 477.9 —
22 /ey L2 58.16 — 190.29 102.45 315.28 —
T/ E A 49.4 1.2 86.7 106.1 1122.9 —
AW RO 21.88 2.88 35.55 45.25 205.68 -
/i KE T 42.99 0.24 86.43 78.21 198.71 —
HE31 /i ey 3 L2 49.46 — 102.03 79.44 206.07 —
T EF /3 g o 115.34 24.51 67.86 290.65 1.936.95 —
Jemt/de izt 34.11 0.41 47.31 55.31 212.05 —
Kt/ dbiz e 29.62 0.23 70.72 31.35 115.70 —
VeI 33.39 0.61 79.92 44,71 149 —

BT (AT B (20 — — — — — 45.35

& BH /38 T CASBIF5E) 42.90 2.41 76.86 35.15 145.60 9.31
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Spatial distribution and ecological risk of heavy metals in the sediments
of the Luoyang section of the Luohe River

Liu Dehong. Shi Zhaoyong
(Agricultural College, Henan University of Science and Technology, Luoyang 471000, China)

Abstract : In order to clarify the distribution, risks, and sources of heavy metals in the sediments of the Luoyang section
of the Luohe River, surface sediments were collected from 13 sites located in the upstream urban area, the main urban area,
and the downstream urban area. Spatial distribution characteristics of heavy metals(Pb, Cd, Cr, Mo, Cu, and Zn) were ana-
lyzed. The geoaccumulation index (I, ), potential ecological risk index(RI), and principal component analysis were used to
evaluate the pollution level, potential ecological risks, and identify the sources of heavy metals. The results showed that the av-
erage mass fraction of heavy metal in the sediments, Pb(42.90 mg * kg '), Cd(2.41 mg * kg '), Cr(76.86 mg *» kg '),
Mo(9.31 mg » kg '), Cu(35.15 mg * kg™ ') and Zn(145.60 mg * kg ') were 1.7, 14.2, 1.1, 13.7, 1.5, and 2.2 times of the
soil background values of heavy metals in Henan section of the Yellow River Basin, respectively. The contents of Pb, Cr and
Cu in sediments in the upstream urban area were significantly higher than those in the downstream urban area, the contents of
Cd, Mo, and Zn in the main urban area were significantly higher than those in the downstream urban area. There was no signif-
icant difference between the upstream urban area and the main urban area. In the upstream urban area and the main urban area.
the Cd pollution level at most sites reaches moderate to severe, while Mo pollution is moderate to severe, and the rest are mild
or low. Source analysis indicates that Pb, Cd, Mo, Cu, and Zn mainly originate from anthropogenic sources. while Cr is
primarily a natural source. The RI results showed that the sites in the upstream urban area have reached a strong ecological
hazard level(Grade [l ) or above, all sites in the main urban area have reached a very strong ecological risk level(Grade V),
while all sites in the downstream urban area were at a strong ecological risk level(Grade [l ). Among them, Cd contributes the
most(64.10%) to the RI, followed by Mo(32.67%). Luoyang City should focus on environmental risks potentially caused by
the molybdenum industry and further reduce Cd pollution levels to mitigate heavy metal pollution and potential ecological risks

in the Luohe River sediments.

Keywords: Luohe River; Luoyang section; sediment; heavy metal; potential ecological risk
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