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Abstract: Background, aim, and scope The potential threat of heavy metal pollution to rivers increases due to
rapid development of industry, mining, agriculture, animal husbandry, tourism, frequent human activities and
improper planning of riparian zones in Hulun Buir, Inner Mongolia Autonomous Region. We therefore investigate
the distribution characteristics of heavy metal pollution in the river areas of Hulun Buir and the influence of
different riparian types (urban greening type, natural type and industrial type) on the enrichment of heavy metal
pollution in the rivers on the Hailar River Basin. Materials and methods A total of 34 riparian surface soil and
river surface sediment samples were collected in the Hailar River. The contents of six heavy metals (Cr, Cu, Mn,
Ni, Pb, and Zn) were determined by elemental mass spectrometry, and the pollution load index (PLI) method was
used to evaluate the heavy metal pollution level. Results The results show that the average content of these six
heavy metals were 2.08, 1.55, 0.80, 1.61, 0.82, and 1.00 times of the background value, respectively. An overall
PLI of 1.19 indicated light pollution occurred. The PLI was highest in industrial river banks (1.535), intermediate
in natural river banks (1.126), and lowest in the urban greenbelt river banks (1.030). Discussion The pollution
level of heavy metals in the riparian zone was generally higher than that in the rivers. However, the variability
of heavy metal pollution in rivers was comparatively greater, with the highest heavy metal content occurring
in rivers. The river environment may have a certain purification effect on heavy metal pollution compared
with the terrestrial environment. The natural type riparian zone may have a stronger purification effect on
heavy metal pollution. The industrial activities could be the main source of heavy metal pollution in the region.
Conclusions The overall heavy metal pollution remains a low level, and its content has not yet reached the level
that could endanger human health. The urban greenbelt and natural riparian zone could reduce the heavy metal
accumulation in rivers. Recommendations and perspectives During the process of the urbanization, continuous
monitoring of heavy metal pollution and urban planning schemes are necessary for reducing the potential threat of
heavy metal pollution.

Key words: Hailar River Basin; heavy metals; urbanization; riparian zone types
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Tab. 1 The locations and descriptions of sampling sites
SRAE 5 IR AR AR s . ,
G S A JH BT
Geographic coordinates of . . )
Item L. Riparian zone type Surrounding environment
sampling sites
i , JH 173 o M 4
1 49°29'56"N, 119°44'53"E i Fjﬂﬁi%, ki ﬁﬁg o
Pasture, surrounding grazing, water and grass distributed
BRI A] / T, S ) TR
2 49°29'53"N, 119°44'42"E AARETE %Mﬁ P ’,M? Xﬁ,ﬁ , o
Natural type Jinzhanghan, surrounding grazing, tourism facilities
B, iR
3 49°29'56"N, 119°40"26"E H"ﬁiﬂ ﬁﬁ{ﬁ,xm . o
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~ S : 1 i
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Abandoned steel stacking area
Al gy T g
5 49°35'17"N, 119°39'00"E ka':(_lﬁ i{?ﬂ[./})lmﬂﬂ %JJIEF .
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T V510, BAUDE S T A
6 49°28'19"N, 119°33'00"E i HHEH MR T .
Sewage outfall of the plant and nearby road construction site
Wz, R
7 49°20'49"N, 119°25'08"E ﬁﬂlﬁ[ & ml‘ﬁi& .
Yili pasture, surrounding grazing
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9 49°16'30"N, 119°57'54"E P B5E R Wﬁ,jgﬁﬁ*# L . .
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g, TR
10 49°16’30"N, 119°57'14"E e Hkiilﬂ% _
Feeding farm, surrounding cattle and sheep feeding
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Urban area, upstream of Hailar thermal power plant
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Tab. 2 Classifications of heavy metal pollution levels
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Tab. 3  Single factor cumulative index of heavy metal pollution for representative sampling sites
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Sampling . . L. Single factor cumulative index

. Sampling location Riparian zone type

site Cr Cu Mn Ni Pb Zn
5 V4 Riparian zone TP Industrial type 6.49 243 0.82 2.86 0.64 1.45
5 VI River Tk Industrial type 1.46 2.09 0.85 1.93 1.03 1.43
6 Y Riparianzone  Tk#  Industrial type 2.94 1.90 1.18 1.56 0.82 121
6 VA River TAA  Industrial type 7.12 1.80 0.97 3.86 0.50 0.87
13 77 Riparian zone  ITi%kfkA!  Urban greening type 1.43 0.94 0.57 1.47 0.98 0.80
13 VI River IR ZR{EA!  Urban greening type 0.61 0.78 0.53 0.93 4.06 0.68

a: AU THIE 5 b TG e BRKNER, HBERIREGR)T N d: Rl e a0

a: agricultural machinery processing factory; b: factory sewage outlet; c: the downstream of Hailar Thermal Power Plant inside the city; d: riparian

grazing activity.

5 WA DR T SRT S 3 X
Fig. 5 Typical polluted riparian areas in the suburbs and urbans of Hulun Buir
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