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Risk Assessment of Water Diversion Experiment in Hangjiahu Basin River Network Using Fuzzy Mathematics Method
ZHENG Jian-gen, FU Lei* , YOU Ai-ju (Zhejiang Institute of Hydraulics & Estuary, Hangzhou, Zhejiang 310020)
Abstract

Hangjiahu basin river network. The risk assessment indicated that during the water diversion experiment, the risk of CODmn and DO was low,

The fuzzy mathematics method has been introduced to assess the environmental risk caused by the water diversion experiment in

the risk of TP was medium, and the risk of NH;-N and TN was high. Moreover, the rivers outside Jiaxing City had lower risk than the rivers
inside Jiaxing City, the spatial risks of those rivers were in different levels. The results of this study will play an important role in Hangjiahu

basin water diversion project in the future.
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Fig.1 Distribution of risk assessment sections of Hangjiahu basin river network water diversion experiment in 2015
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Table 1 Risk assessment sections and water quality factors of Hangjiahu basin river network water diversion experiment in 2015  mg/L

W It 4 IR e R PR £ G 2A A TR
. Geographical Potassium i Ammonia Total Dissolved
Section name L . Total phosphorus . .
position permanganate index nitrogen nitrogen oxygen

¥3#] Fenhu Fa bR 4.90 0.090 0.729 1.50 3.79
KL # Changshanhe Bridge E VAT 4.96 0.470 0.520 4.45 2.38
KK HF Taishi Bridge Fa P 4.48 0.126 0.532 3.07 5.04
HHIC Qingyanghui FENLAER 5.50 0.244 0.589 2.74 3.87
PEENHF Xili Bridge oS YAN 5.62 0.267 1.126 3.21 4.33
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Fig.2 Distribution of pollutant concentration risk using triangular fuzzy number
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Table 2 Risk level and risk description
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tion using triangular fuzzy number
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Table 3 Limit values of water quality factors in risk assessment sections mg/L
PRI BT TR 2L Potassium S AR AR A

W i 4 permanganate index Total phosphorus Ammonia nitrogen Total nitrogen Dissolved oxygen
Gia TR LR TR LR TR LR TR LR FR LR

Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper

limit limit limit limit limit limit limit limit limit limit
3] Fenhu 3.94 6.08 0.13 0.32 0.42 1.29 1.70 4.52 4.20 6.47
K174 Changshanhe Bridge — 2.82 4.29 0.07 0.12 0.38 0.99 1.37 2.91 3.60 5.80
KIMH A Taishi Bridge 3.71 6.01 0.17 0.45 0.91 1.81 3.40 6.19 2.96 4.41
H PHIL Qingyanghui 5.29 6.14 0.22 0.30 0.62 1.19 3.65 5.56 3.68 4.92
PEEIAF Xili Bridge 5.07 6.04 0.19 0.35 1.12 3.31 3.55 7.87 2.10 4.82
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Table 4 Risk rate of water quality factors in different risk assessment sections

W I 7 e PR KL S HA B R
Section name Potassium permanganate index Total phosphorus Ammonia nitrogen Total nitrogen Dissolved oxygen
¥1#] Fenhu 0 0.714 0.366 0.986 0.015
K 1L #¢ Changshanhe Bridge 0.421 0 1.000 0.717 0.320
KW H A Taishi Bridge 0.875 1.000 0.967 0.528 0.271
F FHIL Qingyanghui 0.871 0.808 1.000 1.000 0.048
PERREAE Xili Bridge 0.380 0.458 0.996 1.000 0.935
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Note : The calculation method of dissolved oxygen is slightly different from other indexes ; The higher the dissolved oxygen concentration is, the lower the risk is,

and vice versa
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Table 6 Detection limit(n =11)
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Elements instruments // ng/ml. the method // mg/kg

5 Pb 0.053 0.009

f% Cd 0.015 0.002

K Hg 0.009 0.002
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i Cu 0.028 0.005

3 Zig5itie

TR0 PR 5 55 8 ARk R B 2 T 10 itk
WAL 6 MBS BT R i, KM LR R, HAK
UF IS B RERNAERA B[R], A RARE v, e X 4 JE 0T
RIATIR /T, BEA 200 e X 22 4 rh i 4 & s I

] R J5 M AR S G2 S SR b M C B BRAR 28572 oh 2
A e 4 R BR R 415 <5. 0 me/kg, 55 <0.3 mg/kg, 7K
<0.1 mg/kg, M <2.0 mg/ke, 4 <20. 0 mg/kg; e A 3k
FNE SN AT AR 25 R Bl 500 28 ) 10 s ATl b
VE) FPHLE AR IR N 4 <5. 0 mg/kg, $8<0. 3 mg/kg, 7R

<0.2 mg/kg, i <2.0 mg/kg, i <20.0 mg/kg,iX 2 riE

IR TR A B B TSR —FF X S A L o B PR EK

AT RAZRE 2017 4 9 H RRKE S i &t i s e iR &) T g

R A <1.0 mg/kg(BYD) 7o MIRINE B9 10 HEYRHIN L

L EEB T REFRE A IUE S REYEALT _ FiRbrEr R

LR, M T Sz Wt ) 22 4 (R A2 K B B8 R A, 3 FT BB R Ik

FEEAMEEMEX =& LA SR MEZE LMY A G X E

ERESIFITE T AERIBRIA LT HIZIK AR

oA e R LA IR B R A T 08T, S5 Sl g vl i — 25

ZEE XTI TR KA EMAEE .

S E 0k

(1] rpte NI 5 B B SRR el . HEFR AR i s
£:GB/T 23400—2009( S . dbnt: b RvB S -, 2009.

[2] xhEE. PEER P ESEEEIR ISR T]. hER S
#%,2016,32(19) ;194 —198.

[3] B, EEL05, &5%, %5 “WI/ R 268 EE& TR FIa ISR 2G5 E o
Brld]. rpierh R 2 245T1),2013,31(3) 624 —627.

[4] sk MRS SR, ) IF-EHZOM N E SRS ENE 590 ]
PEb25224,2010,25(2) 1104 — 105.

[5] ok ZX2rh ESBIO SRS ]. BinkHYg,2007 (4).37 -
39.

[6] rhte NRIANENS SN S 4S5 AR, 20 e D ket
AbREL ST e FREFrReEH e, 2001.

[7] ExEMSTITE SR, 85 2uiie: GB 2762—2017[ S ].
AR E PR AL, 2017,

(8] Z&HH, Mifgae Mkl L1, 25 VU) | 222 i H Nt (1], Hhgkr 2016,
39(8) ;1803 — 1808.

(9] SkigE:, #rhA  HHIE . 22228200 Pl H 2O MU 20
EEIEEE Y], hEAR2574E,2010,35(9) 1100 - 1103.



