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Health evaluation of the Minjiang River lower reaches based on
the segmented-comprehensive evaluation method
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Engineering Research Center for Monitoring and Assessing Terrestrial Disasters s Fuzhou 350007 ,China;
3. State Key Laboratory Breeding Base of Humid Subtropical Mountain Ecology s Fuzhou 350007 ,China
4. Fujian Institute of Water Resources and Hydropower , Fuzhou 350001, China)
Abstract: In order to study the health evaluation of the tidal river, 12 specific aspects including river morphology, hydrology,
water quality, saltwater invasion, biological and social service functions were constructed based on the hydrological, water
environment and water ecological characteristics of tidal channel. A segmented-comprehensive evaluation method was proposed
to solve the special difference between the natural characteristics and social function of the long river channel. For health evaluation,
the lower reaches of the Minjiang River were taken as an example in this study. The lower reaches of the Minjiang River can be
divided into 5 segments, i. e. , the dam of Shuikou power station-Bifurcated segment, Bifurcated-Hongshan Bridge (North
channel) segment, Hongshan Bridge-Confluence (North channel segment Bifurcated-Confluence (South channel) segment and
Confluence-Mingjiang River mouth segment, respectively. The results revealed that health state of the Bifurcated-Confluence

(South channel) segment was categorized in sub-health, while the other 4 segments channels and the overall health status of the
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lower reaches of the Minjiang River were in general grade. Based on the segmented-integrated river health evaluation model, the

grade criteria of river health and the health status of each river segment can be obtained. The use of game theory to optimize the

combined weights of indicators can reduce the subjective impact of weight on the evaluation results, which is worthy of further

promotion and application.

Key words: tidal reach health assessment;index system;evaluation model; game theory;lower reaches of Minjiang River
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Fig. 1 Overview of the study area
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Tab. 1 ~ Health assessment indicators and standards of lower reaches of Minjiang River
- N bR
Eitan =~
e IR fidE — i IR VOB

T RAREE(C) 0.9~1.0 0.8~0.9 0.7~0.8 0.5~0.7 0~0.5
i) LR (Co) 0~0.01 0.01~0. 02 0.02~0. 03 0. 03~0. 04 0. 04~0. 06
TR (Cs) 2.0~3.0 1.5~2.0 1.3~1.5 1.0~1.3 0~1.0
W LR ARTR (Co 0.8~1.0 0.5~0.8 0.4~0.5 0.3~0.4 0~0.3
g A (C) 0~2 2~4 4~6 6~10 10~15
HA(Cs) 0~0. 15 0.15~0. 50 0. 50~1. 00 1. 00~1. 50 1. 50~2. 00
Mk CH 0~0. 02 0. 02~0. 10 0.1~0. 2 0.2~0.3 0.3~0. 4
WA (Cs) 7.5~10.0 6.0~7.5 5.0~6.0 3~5 2.0~3.0
EREEARIREE/ %6 (Co) 80~100 60~80 40~60 20~40 0~20
42/ % (Cio) 80~100 60~80 40~60 20~40 0~20
YRR/ %6 (Cr) 80~100 60~80 40~60 20~40 0~20
TATHRIEZ (Cr2) 0.95~1.00 0. 90~0. 95 0. 80~0. 90 0. 70~0. 80 0~0. 70
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Tab. 2 Brief introduction of two-dimensional non-constant hydrodynamic water quality model

A Jrik

i

(OF:1517¢/ OV &€ EiF

O 4K F SR« e Lk Iy B RISl iy s

O ARSI L K7 RS K ST

QHE IRBLBOR SRR @ "ok BRSSP FE il e I KB AR B E . O 4ok BRI A B RS K T

1.4.2 H AW M T E 4 A T A

FIFHZ DA AT A (A 159 20PN $8 b
AAEE , I FH R e B RO AL 2 A 32 & A R 15 2]
ZEARUE , BIAEAS [R) A BE 22 8] 25 4 /N b AT R 1 AL
5 AN (0 22  FE— A 4R i A 45 SR i AT A
PESE R BSR4 0 7 R A 3 T 37 ik B R
WL At S 25 T B (g R A . e ¢, R 45 1) Bt
(AT o5 AT B J3E 1R A TR 75 3] D1 3 B3 11 fee
IO
1.4.2.1 JFETHFEHH A AL

flik 38 2t LA A Ty 45 8 — 4 AR 4R
Wi= (Wl W], W[, } (k=1~L),3H T EL
PEYL A A8 SRR ) AR W, O T 3R 05 0 0 1)
L 0] BE AN (] a5 3 A ) a0 3k B B /M
HEALN

L
W= SBWEL (5,0 1)
L

A8 HAEREL
R FH8 R 2 P B 53 P o P A
é@pﬂuxwfﬂmxwﬁxﬁﬂ~L> (3)
i+%*ﬁ%zﬂé%ﬁ% {ﬁ1 752 90" ’ﬁk } ’ X‘T/ﬂ\:ﬁﬁ—?
IH—fAb PR, 155 2 A A Ny
vw:ifﬁwz (4)
k=1 Zﬁk

k=1

1.4.2.2 HOHIY o

2 L8 EIInT Y fat B T i AE S HL AT IR M L YT
BHER USRI Z 8 MAFEA M R
STy fa B PE M o BE A% 5O AR A5 22 18] N A 2 M
AR TS 3R 16 ]
1.4.2.3 rESZETH

XFFRAEL, B F o — P EmM e in iR &, LU &
ZEIE A I 5 A LA Y, 23 547 45 A 1o
BT

AT ARSI B ) SR RPN, TR R
AT B ARV 45 . B o, TRV i B i 2
B BERIM T BE e, s FLUR, DA B B o BT K 1)
FCBIENALE i L G=1~n) s fx ) » SEAT I
fERELEA VRN B AN

R%:2d4 (5)

2 H#ER5WE
2.1 THEag&
2.1.1 By KTy KR 2

IKIfiE DR AR Al R K SR -G & R
LYFPRI T oK AR K B2 U8 Y 8 SR S RO &
FHBLAR , 4% FE PSR Z5 A5 MR K R S 7K A 28 R Ge iR
PR TS R R EOR AR 3 5 D RE R A Y T
PHATAH I 7K PRI 5 o o 1 /K . AR B 4 ]
YLK T EE X K] (2011 — 2030 4F) ) H 56 F ] 1.
K IR T AE G X R 1R VTR i Tl ) 4 7
AIREX (% 3),

R3 EILTHTEINEEXK

Tab. 3 Regionalization of water environment function for lower reaches of Minjiang River
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Tab. 4 The division of lower reaches of the Minjiang River
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Tab.5 Weights of indices of evaluation index system calculated using Game Theory method

k2D G Cy C; Cy Cs Cs
NE 0.106 0. 057 0. 064 0.165 0.079 0. 080

Cr Cg Cy Cuo Cu Crz
0. 082 0. 087 0.114 0. 050 0. 043 0.073
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Tab. 6 Grade standard for the health of lower reaches of the Minjiang River
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Tab. 7 Health evaluation results of sections in the lower reaches of Minjiang River
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