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Risk Assessment and Genetic Characteristics of Water Pollution of the Yellow River at Huhhot, China
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(1.College of Water Resources and Civil Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China; 2.Autonomous Region
Environmental Science Research Institute, Inner Mongolia, Huhhot 010010, China)

Abstract: The Yellow River at Huhhot has suffered from industrial and agricultural pollution. Here we adopted the existing Chinese environ—
mental standards and water pollution indexes to perform risk assessment of this water body. Eco—systems and human health index were taken
as receptors. Risk assessment model and risk grades were applied to temporal and spatial risk assessments of water pollution based on the
water quality data of different sections, different time and different indexes of the Yellow River, Huhhot from the year 2011 to 2013. The re—
sults were also compared by using risk index assessment method, probabilistic risk assessment method, and genetic mutation caused by ac—
cident model assessment based on the key pollutant monitoring data. Water pollution risk did not show obvious temporal and spatial distri—
butions, but had a strong localization, contingency and variability. The temporal and spatial variation of water pollution risk values were
5.71~7.28, 1.94~17.58;1.37~1.60, 0.21~1.72; 1.30~0.87, 0.68~3.18; 1.18~1.44, 0.68~0.86 for conventional index, metal index, organic
compound index, and anion and salt index, respectively. High wastewater discharge at the sections of Hunjingiao and Xiaoruhuangkou in
which the concentrations of BOD, COD and TN were comparatively high led to a highly risk of conventional index in both the main stream
and the related tributaries. However, other 3 indexes were at a low or below risk levels. Overall, the risk degree was greater in the tributaries
than in the main stream.
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Figure 1 Distribution of sampling points
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Table 1 Grades of comprehensive risks
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Table 2 H-values of water pollution risks
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Figure 2 Percentages of risk indexes
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Figure 3 Pollution risk assessment
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Figure 4 Time distribution of risk indexes
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Figure 5 Risk H-value change of each index at different periods
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Figure 6 Risk H-value distribution of conventional index

R SR O A S BT R i, e
HERH ), A A Tl AR ™ i i), (H
MBI HEGHEA T 1T AM:, BRI SR R
i, HAN TR Qe E A, YO A B,

3 g

(1) HMAEPR & JEm T bs A VLS Yats (B2
T R RSP A A 2S 0] b B K TS e KU (B R 1.94~
17.58.0.21~1.72.0.68~3.18 .0.68~0.86, # FLA& R 7E1E
HF N TR RURIR A, Hodk = 2d8hrkb F
RRBERAS K LT

() E A ERiEts A VLG DTEir B
T AR FRPRAE BRI ] K5 Y KBS R 5,71~
7.28.1.37~1.60.1.30~0.87 .1.18~1.44, HMIEIr1EFE
TN S I H RTATEEA ms 1 XURSS

(3) INASIIIKTIED B3 £ B 40 HT o R AR A |
Ab T 1R USRS o AR B H AR A T A S R 2
SRSB4 R, 4390k 8.21.3.8.2.20,

(4) 2 SRS BE v T =TI, 0 e bn A
KW shPE, Horh BOD.COD L N S ficsh o Wi
A TR A /KIS G, D0 R R B K TS Y XU
(HARAARER H O RRE .

(5) WK TS e XU e s ] | 02 a)_F 3 B
S R AH SRR T | JRURS: 2 A o3 HLA i ) Jy b
PE AR B

Boift: WohoR A KOG h Y S B IR X IR RE2
FE Be AR ORAR gt ERSERLE AF 5 T A CRETT g ek (PN 5 B )
IR FRIZE XS 18] K% 75 Y0 Fe A ) P ) TR 2L B 57 3 ] 5 1L
TE IR RIS o

[3] XU He, T AREEFFFE M), B < B AR H A, 2009: 1-3.

LIU Xiao—yan. Environmental flows of the Yellow River[M]. Zhengzhou:
The Yellow River Water Press, 2009 : 1-3.

[4] WA, AR, BT FE IS4 Kok PRI 15 e RbUa i I 2 miT

). 24 SR TR, 2010, 17(1):13-15.
PAN Ben—feng, LI Li—na. Evaluating and grading the dangerous sources
of environmental pollution accidents in Sanmenxia region by the danger
index model[]]. Safety and Environmental Engineering, 2010, 17(1):
13-15.

[5] Boriani E, Mariani A, Baderna D, et al. ERICA: A multiparametric toxi—
cological risk index for the assessment of environmental healthiness[J].
Environment International, 2010, 36(7) : 665-674.

6] MHEILT, 2 W, (HIEAL, 55, MERHUB AL PN RGETT K [)). TR
MBI, 2007, 15(6) :840-848.

YE Jian—hong, CUI Feng, WU Fa—quan, et al. Development of probabil—
ity seismic hazard assessment software system[]J]. Journal of Engi—
neering Geology, 2007, 15(6) :840-843.

[7] BT, R 5 Sl R i ST, o [ 2 A2, 1995,
5(2):1-5.

QIAN Xin-ming, CHEN Bao—zhi. The catastrophe model for accident—
causing|J]|. China Safety Science Journal, 1995, 5(2):1-5.

[8] Long J Q, Lan F C, Chen J Q, et al. Mechanical properties prediction of
the mechanical clinching joints based on genetic algorithm and BP neu—
ral network[J]. Chinese Journal of Mechanical Engineering, 2009, 22
(1):36-72.

[9] Zhang K, Xiao X T, Zhen C, et al. Optimization for hydroforming loading
paths of parallel multi—branch tubes based on grey system[J]. Theory
Journal of Harbin Institute of Technology, 2013, 20(4):116-120.

[10] Jiang W G, Deng L, Chen L Y, et al. Risk assessment and validation of
flood disaster based on fuzzy mathematics|J]. Progress in Natural
Science, 2009, 19:1419-1425.

[LL] AR50, SRACE, TR, 45, ATtk BRI XU 19155 28 ety
[ BB SRR AEE, 2010, 26(1):4-8.

LI Wei—xin, ZHANG Yong—chun, ZHANG Hai-ping, et al. Construc—
tion of water environmental risk early warning system for Taihu Lake
basin[J]. Journal of Ecology and Rural Environment, 2010, 26(1):4-8.

[12] FAe A BRI PR ARG 5E. HI/T 91—2002 HiZR/KFT5 K W47
RIS bR WL [S]. JETT : v bR H ik, 2003.

Ministry of Environmental Protection People’s Republic of China. HJ/T

91—2002 Technical specifications requirements for monitoring of sur—



R 4 ORI R BK P BUG DPA B A 1355

face water and waste water : Surface water monitoring[S]. Beijing:
Standards Press of China, 2003.

[13] HHE N BRIERE IR R, GB/T 14581—93 /K BEMIIH FIK 2R
FERCARTE T AT SR A5 S]. A6« AR ME R AL, 2003.
Ministry of Environmental Protection People’s Republic of China. GB/T
14581—93 Water quality:Guidance on sampling techniques from
lakes quality control of sampling points[S]. Beijing: Standards Press of
China, 1993.

[14] A HETF K PEIAK L4307 . ASEH0L S T 1) 255 B0 T i SN
HID]. KA 5 AARE, 2006: 50-70.

GU Zhao—sheng. The Research and application of compositive mathe—
matical methods to water quality analysis, simulation and forecast in
reservoirs and lakes[D]. Changchun: Jilin University, 2006:50-70.

[15] Gong Q J, Deng J, Xiang Y C, et al. Calculating pollution indices by
heavy metals in ecological geochemistry assessment and a case study in
parks of Beijing[J]. Journal of China University of Geosciences,
2008, 19(1):230-241.

[16] Tan Y Q, Shen Z M, Guo W M, et al. Temperature sensitivity of organic
compound destruction in SCWO process[J]. Journal of Environmental
Sciences, 2014, 26(3):512-518.

[17] XUUR, WhPAE, XA R, 45, i Ml 3 2 DR vh 4 Ja Y
SR AR SN 2R P EFREEREY, 2012, 32(9):1625-1631.
LIU Shu-min, YAO Qing—zhen, LIU Yue-liang, et al. Distribution and
influence factors of heavy metals in surface sediments of the Yellow
River Estuary wetland[J]. China Environmental Science, 2012, 32(9):
1625-1631.

[18] B i, &I, Rk 2y, 5. B s TP XU IR 15 43 G 7
FELJ]. FRERREAA, 2012, 32(5) :1999-2005.

MA Yue, PENG Jian—feng, SONG Yong-hui, et al. Identification and
classification methods for mobile environmental risk sources[J]. Acta
Scientiae Circumstantiae, 2012, 32(5):1999-2005.

(191 E IR TRIE T L PRI R S AR (D). B - 1A K7,
2012:40-50.

HUANG Hui. On the emergency plan system of sudden environmental
accidents in China[D]. Jinan:Shandong University, 2012:40-50.

[20] B il SEEIE, Rk 2y, S5 PRI I R SRR KUK 3275

L)) FREIRAR, 2012, 32(5):1211-1218,
MA Yue, PENG Jian—feng, SONG Yong—hui, et al. Study on the clas—
sification method of environmental risk for sudden accidents in drink—
ing water sources[J]. Acta Scientiae Circumstantiae, 2012, 32(5):
1211-1218.

[21] FAE, B E, sRRSE. DU WK B8 BEXUS: 234 55 %0 S5

[J]. KITREBEBE ], 2013, 30(7): 11-15.
CHANG Fu-xuan, CHEN Jin, ZHANG Zhou-ying. Water supply risk
in the middle and lower reaches of Hanjiang River and its countermea—
sures|J]. Journal of Yangize River Scientific Research Institute, 2013,
30(7):11-15.

(221 FVRSE, b U, 9N R VLRI AL T PR 4 G S S
HUSEMEAIE T[], PR R, 2012, 31(7):1225-1232.

YIN Rong-yao, YANG Xiao, SUN Xiang. Environmental risk rankings
and prior management strategies on chemical industry parks in the

coastal area of Jiangsu Province[]]. China Environmental Science,

2012, 31(7):1225-1232.

[23] BB, XIEHE, F9E. SN S B LK BRI A

JEFFE B AR S KSR BAGHIT, 2008, 22(2):304-312.
ZHAO Suo—-zhi, LIU Li—ping, WANG Xi-kuan, et al. Characteristics
and ecological risk of heavy metals in overlying water, suspended parti—
cles and bed mud in the Inner Mongolia stretch of the Yellow River|J].
Geoscience, 2008, 22(2):304-312.

[24] T 25 R BT 22 M BK B85 T Yok s AU A5 [ D], HR: 22
HER=%, 2010.

WANG Yi—-min. The toxic effects of contaminated water on fish species
in Lanzhou section of the Yellow River[D]. Gansu: Lanzhou University,
2010.

[25] T f. BT AR RS A X 11 R G830 T S A 2 PR 5 i)

FE[D]. H 5 TP EEERE, 2006: 15-40.
MA Yuan. Preliminary study about the effect on the ecological environ—
ment of estuary of Yellow River and its adjacent area caused by the
change of Yellow River runoff[D]. Qingdao: China Ocean University,
2006: 15-40.

[26] Zhang Y, Yang Z F, Wang X Q. Methodology to determine regional wa—
ter demand for instream flow and its application in the Yellow River
Basin[J]. Journal of Environmental Sciences, 2006, 18 (5):1031-
1039.

[27] Zhang J Y, Hao Z X, Ge Q S. Variation of precipitation for the last 300
years over the middle and lower reaches of the Yellow River[]]. Science
in China, 2005, 48(12):2182-2193.

[28] B R, BT, & S TS Y8 HOR A KWK 15 Y iR B
BRI LEZS 2T, 2014, 30(10) : 183-186.

MA Hai-liang, NIE Xin—yu, LI Dan. Study on water pollution gover—
nance effect of Taihu basin: Based on pollution index analysis|J]. Eco—
logical Economy, 2014, 30(10):183-186.

291 X1 oK, BHAFI B 52, A5 0K TS e Bin R 5w E IR
Pl G TE L)) MR 2E2EIR, 2012, 32(8):1962-1972.

LIU Yong, YANG Ping—jian, SHENG Hu, et al. Watershed pollution
prevention planning and eutrophication control strategy for Lake Di—
anchi[J]. Acta Scientiae Circumstantiae, 2012, 32(8):1962-1972.

[30] Fu Q, Wan W K, Wu Y N. Research of the impact on the river pollution
to riverside water resource[C]. Shanxi: Chang’an University Press, 2011
1032-1035.

[31] Wang Y, Wang L, Wang J X. Study on water pollution prevention and
control in the river basin based on GIS[M]. Shanghai : Progress in
Biomedical Engineering Press, 2012:216-222.

[32] JBTE I, F A, 1198 22, S5, AR A BT P9 Sty B UMY 52
W), FhEVREL 2012, 32(6):1751-1756.

GU Run-yuan, ZHOU Wei-can, BAI Mei-lan, et al. Influence of cli-
mate change on ice slush period at Inner Mongolia section of Yellow
River[J]. Journal of Desert Research, 2012, 32(6):1751-1756.

[33) MR, ot 5%, A I A 5 VK I N K AR S ]

HAEAL L)), FREERLEY, 2013, 34(9):3437-3444,
CHEN You-yuan, SHEN Yu, YANG Shi-ying, Variation of nitrogen
during the high suspended sediments concentration water supply in an
artificial shallow lake[J]. Environmental Science, 2013, 34(9):3437 -
3444,



