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Variable fuzzy evaluation of regional ecological effects of modern water network construction

GAO Feng', QI Zhen’, WANG Haofang’,ZHA O Ranhang’, WANG Xingju®, BAI Shan’
(1. Water Resources Research I nstitute of Shandong Province, Jinan 250013, China;
2. School of Civil Engineering, Shandong Unmiversity, J inan 250061, China)
Abstract: The modern water network construction is intended to solve the problems of water shortage, groundw ater overdraft,
and ecological deterioration. T his paper evaluates the ewlogical effects of modern w ater netw ork construction so as to assess the
ecological function of modern water network construction. We took Qingzhou City as the research area, and took 2013 as the
base year and 2020 and 2025 as the planning years. At 50% ,75% and 95% assurance rates, we conducted optimal allocation and
dispatching of water resources through Qingzhou modern water netw ork. According to the allocation and dispat ching results, we
selected 5 evaluation indexes of ecological effects, and constructed an index system of ewlogical effects evaluation. Using varia
ble fuzzy evaluation method, we evaluated the ecwlogical effects of the construction of modern water network in Qingzhou. T he
results showed that the ecological level im proved by T3 grades after the modern water netw ork was constructed, and the ecolog
ical environment was obviously improved. Therefore, the regional modern w ater netw ork construction and ecological dispatching
play an important role in improving the ecological environment.
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Fig. 1 The position relationship between the
points x, M and the interval[a, b/, [c, d]
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Fig.2 The diagram of planned connections in the

water network of Qingzhou City
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Tab. 1 lEcological outcomes of the optimal dispatching

scheme of water resources Jim?
" ERHKE EBRTAKE
w B

R
S ) VEEAE WA EME WA
‘ BUOKE SUKR T0 EGKR SHAR

50 49 276 325 49 276 325
2020 75 62 256 318 66 276 342
95 51 169 220 83 276 359
50 54 276 330 54 276 330
2025 75 69 261 330 73 276 348
95 47 143 191 91 276 367

T P AT K R M K IR T AT AT 2
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Tab.2 Groundwater exploitation quantity of the optimal

dispatching scheme of water resources Ji m3
MEE PREZR(%) R AKIT R B MR K AT IFR

50 4279 6 902

2020 75 5522 5522

95 4 141 4 141

50 2 830 6 902

2025 75 5522 5522

95 4 141 4 141
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Tab.3 The eigenvalues of evaluation index es
2013 4 2020 4 2025 4
BRNEEED

50% 75% 50% 75% 95% 50% 75% 95%
A IR BRI R TR (%) 31 24 100 93 61 100 95 52
R KT RZE (%) 127 199 62 100 100 41 100 100
T TE P9 A S 7K R VR L TR (%) 20 12 100 93 61 100 95 52
T TE AR A S 7K B R R TR (%) 65 60 100 93 61 100 95 52
A SRR PAEZ (%) 75 83 83 83 50 75 83 50
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Tab.4 T he division criteria of evaluation index es
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AR K B IR R AR
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Tab.5 The relationship between tone operator and relative m embership degree

WAET R FRESMERMZE M MHSEAZE iy BN SBOsm o BoEWRZE ME HESREZWE

Py 1.0 0.905 0. 818 0. 739 0. 667 0. 60 0. 538 0. 481 0. 429 0. 379
EAT RE SLES A2 1 oA RS Rt Bt BOCS B2 B B T AT L2 ) AT L
‘Plj 0. 333 0. 290 0. 250 0.212 0. 176 0. 143 0.111 0. 081 0. 053 0. 026 0
JH—Ab AbEE 515 2H — A &= B 0t A = 4) 15 B HF M T ZKFEES
wi= (0.397,0. 264, 0. 170, 0. 099, 0. 070) = ( ©)) PR B UEAE R U ] o
REF 2 30( 3) T4 5075 T A A R o 4 1A 8 8‘2’?(7’ 8 8‘2’2(7’ 8 888(7’ 8 83?2
4{*5%‘3@};;2@@ i ) [1Us]=]0.2039 0.1840 0.0959 0.1042
8’ 8222 8‘ 8‘3)22 8‘ 8882 8’ 883(3) 0.4712 0.4581 0.6547 0.5657
[1Uh]=10.2324 0.2263 0.0839 0.0149 Ig' (3;83(1) 8‘ 33(1)(2) 8‘ ggiz) 8‘ g(zf)é
0.5369 0.5636 0.5734 0.0809 ' ' ' '
L0.3454 0.4074 0.2178 0. 0470 0. 0502 0. 0492 0. 0013 0. 0062
"0.0000 00000 0.0000 0. 000G [2Us]=]0.0992 0.1057 0.0156 0.0317
0.0308 0.0562 0.0010 0. 0008 0.37440.3574 0. 3443 0.3246
[2Uh]=|0.1011 0.1207 0.0125 0.0041 ~0..4963 0. 4878 0.6388 0. 6375
0.3818 0.4083 0.2762 0.0416 [0.0000 0. 0000 0. 0000 0.0000]
L0.5062 0.5572 0.5124 0.0817 0. 0000 0..0000 0. 0000 0. 0000
[»Uh]=10.0337 0.0613 0.0012 0.0009 -0. 6678 0. 6690 0. 8300 0.8479
0.3119 0.2921 0.1705 0. 0220 R4 2 5) TR O R AEE . R 22, T 5
L0.6947 0.7143 0.8382 0. 1279 5E 2020 £EAT 2025 FEARFIEE . THEEERENK 6,
6
Tab.6 T he evaluation of ecological status
oty Rt o ﬁ”%i{iﬁ: T Fas ey
50% 4. 056 4. 094 4. 151 4.221 4.056~ 4.221 4
2013 75% 4,337 4.284 4.621 4.593 4,284~ 4.621 4~ 5
95% 4. 635 4.612 4. 829 4.842 4.612~ 4.842 5
50% 2.118 2.059 2.075 2.027 2.027~ 2.118 2
2020 75% 2.022 2.161 1.507 1.768 1.507~ 2. 161 2
95% 3.516 3.533 3.489 3. 466 3.466~ 3.533 3~ 4
50% 1.842 1. 875 1.478 1.488 1.478~ 1.875 I~ 2
2025 75% 1.956 2.121 1. 357 1.622 1.357~ 2.121 1~ 2
95% 3.789 3.781 3.775 3.784 3.775~ 3.789 4
HFahn BUEAE, BIALEE o= (0.2,0.2,0 2,0.2,0.2) i, iHESFEAR R AR , T4 RVE L& 7.
7
Tab.7 The evaluation of ecological status
oty RiE% SIS Fas ey
a= L,p= Lo, a=1Lp=2® q=2,p=1w 0=2,p=20
50% 3.797 3.788 3.798 3. 807 3.788~ 3.807 4
2013 75% 3.964 3. 800 4. 280 4.039 3.8~ 4.28 4~ 5
95% 4.507 4.392 4. 697 4. 607 4.392~ 4.697 5
50% 2.314 2.300 2.280 2.307 2.28~ 2.314 2
2020 75% 2.075 2.235 1. 696 1.973 1. 696~ 2.235 2
95% 3. 647 3.745 3.587 3. 649 3.587~ 3.745 3~ 4
50% 2.372 2.399 2.331 2.375 2.331~ 2.399 I~ 2
2025 75% 2.017 2.201 1.535 1. 841 1.535~ 2.201 1~ 2
95% 3. 882 3.908 3. 868 3. 892 3. 868~ 3.908 4
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Optimization of emission reduction measures and assessment of emission reduction potential for Changzhou city
HE Jingyi',ZHOU Jingwen’,ZHAO Kun',XU Yungiang', SU Baolin'
(1. College of Water Sciences, Beijing N ormal University, Beijing 100875, China;
2. The Shang-z huang Village Committee of Shang-z huang T own, Beijing 100875, China)

Abstract: In order to control the total amount of norr point source pollution, it is necessary to make a reasonable assessment of
the potential of emission reduction. The quantification of emission reduction potential is based on the optimization of emission
reduction measures and the development of a feasible emission reduction plan with consideration to both environmental benefits
and economic cost. In this study, we took Changzhou City as an example to analyze the emission reduction potential of nom point
source pollution. We conducted mulit objective optimization of the emission reduction schemes by using the analytic hierarchy
process (AHP), which can carry out quantitative and qualit ative analysis at the same time. With the technical feasibility, ecor
nomic rationality and operability as guidelines, we took total nitrogen reduction rate, total phosphorus reduction rate, ammonia
reduction rate, COD reduction rate as environmental indexes, and construction costs and operating costs as economic indexes. We
selected alternative emission reduction measures from the demonstration projects and pilot projects in Changzhou and its sur
rounding areas to ensure their operability. With 2014 as the base year, we estimated the total amount of nomr point source pollr
tion in Changzhou using the pollution wefficient method and calculated the reductions according to the optimization measures,
and thus we analyzed the emission reduction potential of each pollutant index. We put forward a list of emission reduction meas
ures suitable for nomr point source pollution in Changzhou, and used the analytic hierarchy process to optimize the emission re
duction measures, and determined t he emission reduction potential of nomr point source pollution in Changzhou in 2014 with cor
sideration to both environmental benefits and economic costs.
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TP G, WARAR MRS G, B ER R R
At sgerh R R b s AN e R T A IE AN E
AR TR 128 N VTR 3 A oK R AR B 51 2 1 K AR T
Pl RO TR EL IR 22 E, £ E T 1972 4
KRR B (AH 5C WA 5N B W AKEN T, $2 H
T A S L HS it ( Best Management Practices,
BM Ps), JEX R & 8E 47 1 58 SONTERE, [N St 1
A SEFIRLAY, P Sk Al 004 e 10 St ORI
SRR BMPs HIWEFC 2 b T BM Ps J7 it &
PHEEEAR, TR 24 BM Ps 1 A0 4R 1 B 9 ¢
bo BRI 1) 07 i AT 16 S i, BN o
R F R 53 BT gk 75 S AT ARARIEFE
It H AT IR KA, 3 15 i A8 40 07 5 SR 491 42
b, 1 B2 SEESOR R T, IR 2 B A AR 2 Rl et
577 TR THT 55 G ool HF 77 58 98 47 D0 28 A 80 R P Al
FE S JEHIBT R T o B AR 5T IR T BITE Al
K2 R BRI 1) U7 3%, T i 88 AN [ 15 B 5K 73
Brit 5, B2 TR AR AR R HE SR, R
XS EEAT DA B B VAR B HE T 0 BB e b .
AHIT FTLATH T D G480 b T I G ) R HETER
SRR 77 AT AT AL, R AT SR #r, 1
B0 L P R IC DBl 45t 0 1 DR MR R AS . ARG A
W72 R BT 8% A SR, X e ALk
R R, FARARZ E R K. AR
RE ] I 2EAT 8 8 A1E P73 BT TR AT 0] Dk 7
Fit A% H AR, B I 2 T PR T S AT 2
a PP A, FFERE AT RMNBR AT I 22 5 & B DA
LeAT B =7 T 34T 288 PRAN, AR AL AR
P55 Jer R PR TARSE = % .

1

5 INAL YL 28 a0 B AR M ~F i, 2
L= APNHRCy vy, &N DY 2381 s e v, H i 3=
B, AAROAE PRI TR BRI AR S K
P s, K2 b HUS T AR 1 175, /K5 e & 0K
16 3 12 m®, FoA o R B FREEKIHITH AL 3 3 5 hm?;
N TR AR R, AiE 2R R LUK R N AR A
X, A4 257 hm', TR AR B/, £ 346 hm,
A RO E il AL IEANR 24, iGN E AR R A
TRKAR, I 1 SKAR S G s B k. N &
BRI BROR, FRAETS AR O 52 7K 5 1
—IUE LS YRR, HEAb, N T K PEIREE R A,
DA S FRAE A, 77 A B s R, Iz 2 1
R 7K AR SR P05 AR o fiAR s 3006F KA = Ay e, 3%
e e 7K I, B 0K T3 /K HEN BT in] 3, 52 /K

JR, GRS RS e — SR P KL
DR A2, R ARG RIZETE DI, B HE s S
IK, 5 K EL IR AR FI B B A /KR B, dX e
157K GId VSR B AR BK AR B S kE i 5t .

2

2.1 AHEEE R R AR

FEHE T AR IR Sk 428 ) 3T 8 45 ) A R o 76 3L 3
R, BEHL T H N T T S QeE R R AR,
S G fH R E A 13 B0, & @R
VP HOR T 17 MU K SR b e
H AR T A 16 R R TS G dil R 3
Eﬁ 13 $EIJ[2223] .

MBLE $ 3 A B Phik TREHE i A e % 3k 4707
ZEbbitke, & BRI TR L A e 1 G P Hl
TRRFE bR RA TR AR, BENS LU B WL 1S BIPASE 2k
FILETE AR, MM S PR 550 2 FIER 3% AR, b 4T 2%
FA 2% aa 73 A, IEEUSGE S SR COD I HI s LA
F BB RARNEAT AN AT bR, BEHLAS T it
TS PR A E Db ME, BAARME IR 1| 2K 4,

1

Tab. 1 Decisiorr making index values of emission reduction

measures for livestock and poultry breeding pollution

s . VORUIBIEAE(R)  wwma @R
2 mmpg DO BT
#® B BB AR cop /() /(e
LB
Cy 4B 7 G 90 99 94 95 3 300 4.07
IREEK AR
C, /HERANTH 76 77 81 64 5983 0.13
HWAbH T2
. HEARTaE
Cs A E T 2 94 90 93 99 3 960 0.99
RE K )
Cy JEV/ NTVEHL 79 86 89 97 3297 1.27
HEMFETZ
2
Tab.2 Decisiorr making index values of emission
reduction measures for farmland planting pollution
v YL i b 2% N . NN
¥ T A 15 R HN IR (% ) HERA BT R
% SR 8 A cop /B /(e
D, EBEHEIAE 42 50 45 47 151 0. 07
D, NS EMRER 50 50 77 47 395 1.31
KA A
D WEEEME 82 93 91 76 451 0.53
HSEEE RS
AU IR
Dy L H 2L G 54 74 56 62 255 0. 49
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3
Tab.3 Decisiomrmaking index values of emission

measures for aquaculture pollution

B pmpk _PHIBER) gk stk
£ B M R cop /(T mT) /(e
EZ w1
E, S IE B 2 41 68 43 80 4780 0.20
E, AL 49 76 45 75 3346 0.30
E; FtAEMEE 76 90 85 91 7550 0.88
7=y PN
E4 ﬁ;\%f%g 77 8 62 70 5000 2.20
4
Tab.4 Decisiomrmaking index values of emission
reduction measures for rural domestic pollution
i PN 15 G HI8ER (%) BUmA  ETBRA
* S BB E cop /b))
vis S
Fi iﬁé%ﬁbég 85 95 85 80 3000 0.25
Y EESR
F é%ﬁ%%%%ﬁﬁjﬁ 87 90 90 75 2500 0.15
F;  PRASEER 9 90 84 92 1 800 0.11
Fy %2%@2%% 80 65 80 84 2000 0.20

2.2 BERpMEREERME
2.2.1 BREMERANET

FRHE T TR V5 e 62 500 UK B STk
FHE TR e 05 8 S e > R S N FR B 2k 2
RNEE B RAS T J7 TG B PEAN 48 br. o, DL ZUHI
B VR IR 2 U R A 2 7 S R R
VERIIRRL 248 b, DL A RE AT AR N &
G R R« BT VAN TR Anihk RO 1.

1
Fig.1 The optimal hierarchical model of emission reduction measures
2.2.2 MEABTREREIT EANE
SR IREE MR 5, 5 B R IR
FHATHIM T
(1) R 3&EHE N2 X H Fr)2 B BERE AB .

s 112 EETERE

PR M T T 55 Je BOR AR HE H A5, 2855
v W2 ST 4R A, KL SR 4T 43 100t o U J2 4%
SN PR3 PR EE L AT VR A, MG AT AR AL
Hh, RS T TR 5 G 4% i B R 7 R B bR PR
T n AT R IR AL, #EEE 6 AN VRAN
FRELIR, 10N ai(i= 1,2, -, 6), S RIARE KA. S
% SR COD MR | A AR I AT A

ai aie

AB= A=
anl an
(2) Fi& HEN JZREA VP R -0 75 2 J2 1) 4 e
HifE B-C.

b ... bis
BC=Bi(i=1,2 .. 6= .. i
b N
(3) JURT 437 AR TSR
(May)®
BT IE a

=1 j=1

TR ORI RE T RIATAR IR, 153
i R BN B 0 K05 > KT
)i 5 — LRI AR ) &

223 EREHFAE B LR

(1) THE —MEFabx CL

Cl= 2emn
n— 1

HoA, Mo A AR B B R AR AE
(2) B BNl —EEdebs RI(ILERS) .

5 [ 2]

(2)

Tab.5 The mean random consistency index

nl2 3 4 5 6 7 8§ 9 10 11 12 13 14

RIO0OQ52 08 112 1.241.36 141 1.46 1.49 1.52 1.54 1.56 1.58

(3) THE —F L] CR .

cl
CR= o, (3)

2 CR< 0. 10 B, WA 4 07 50 B 1) — B & vl
DABZ 5210, A5 DU ) R B 1 244 1E .
224 BARREHFRE FHELE
BRI R EXN B bR ZIACE, 13 2]
FREWM LT, AT R, FENRSEER
X B bR BE BB, 32 ]8R 51 A 202 e HE
P AT — B A

cl= 2hel, (4)
RI= LRI (5)
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CR= CI/RI (6)
e b B E(HERNE) & e br 2 IRBLE; C1
NZ ST — SO Ta bR CLAS b X R %
JER I R 1 — S FeAR; RERIE IR SHE T 1)
BEML—EME TR AR RE: NS b X B Z JZ U H )
FERE A BE AL — M 8 AR CR N JE WGSHER I BE Bl
— S
2.3 FMTERRFTEBHIALATERL
2.3.1 &AL TIETEME

PR TG LR B AN TR, M\ E IR AR AR L K
FEFRBARA AT AE TG 4 A7 o BT 77 ik, LA
B IR Y LR RIS ), BRI IR

FERTT VAN DR 7 ek B A, 2 R 2
TR 2 L A HIR R . COD B R i A fl iz
ITRLASHIWT4ERE B JB2 \B3 B+ Bs Bs 43 B A:

1 8 5 3
/78 1 1/4 1/6
Bs=
/5 4 1 1/2

V3 6 2 1
PARERE A THRD9 B, THEA DHETRIIBUE, AR 6.

6 A
Tab.6 The calculation of the weight of each index of matrix A

b a1 ax a3 as  as  ag ﬁ]aﬁ W, Wi
jm
a, 1 3 2 /2 3 3 27.0000 1.7321 0.2520
a U3 1 172 174 172 172 0.0104 0.4673 0. 0680
az  1/2 2 1 /73 2 2 1.3333 1. 491 0. 1527
ay 2 4 3 1 2 2 96.0000 2.1398 0.3114
as 1/3 2 172 1/2 1 1 0.1667 0.7418 0. 1080
a /3 2 1/2 1/2 1 1 0.1667 0.7418 0.1080

Zi:“ij 5 14 8 3 10 10

T RKFFEE Mo = 0. 2520 X 5+ Q 0680 x
14+ 0 1527 8+ 0 3114x 3+ 0. 1080 x 10+ O 1080
x 10= 6. 2424,

X BE A AT — S RS
> n_ 6.2424- 6

Cl= "= 225 0.0485
_CI_ 0.0485_
CR= pr="537= 0.04< 0. 10

R T SEAE R mhE R A B 2 — BRI 15
I U IR L A OB UM IR COD Rk
BB R ARIBAT A 6 A T bs B BUE 2
(0. 2520, 0 0680, @ 1527,0. 3114, 1080, O 1080) »
ARAE DAL TP v S LA I AR R A4 AR

—HUERE bR, 19ERIR T,
7

Tab.7 Index weight and consistency index of the judgment matrix
for livestock and poultry breeding emission reduction m easures

Wi Wo o Wi Wi A CI CR;

B, 0.3308 0.0700 0.4946 0.1046 4.0888 0.0296 0.0333

B, 0.5479 0.0646 0.2404 0.1472 4.0838 0.0279 0.0314

B; 0.4892 0.0452 0.3219 0.1437 4.1272 0.0424 0.0476

By 0.2138 0.0418 0.4421 0.3023 4.1011 0.0337 0.0379

Bs 0.0813 0.6396 0.2174 0.0617 4.2665 0.0888 0.0998

B, 0.5718 0.0464 0.1374 0.2443 4.1040 0.0347 0.0390

R 7 W45 Rorgn, AW FERE BiyB2 B3 Ba
Bs B — SUEAGES G4, 25 Wk SR A 2w,
HHUE T AT 2 S HE P RAUE -« BoAkgs Fan i

1 5 7 3 5 5

Vs 1 3 3 3 2
V7T vs 3 2 2

V3 1/3 13 1 2 2

V5 1/3 172 1/2 1 2

Vs 172 172 /2 172 1

1 5 12 4
g | VS 1 Vs 12

2 5 1 5

V4 1/5 2 1

1 6 3 4

V6 1 1/4 1/3
B=ly3 4 1 2

V43 V2 1]

1 7 2 4

V7 1 /7 1/5
B=ly27 1 3

V4 s V31

17 172 1/2
g | V7 1 V8 17

2 8 1 2

2 7 V2 o1

1 1/8 /4 2
| 8 1 5 6

4 1/5 1 4

V2 1/6 /4 1
0.3308 0.5479 0.4892 0.2138 0.0813
0.0700 0.0646 0.0452 0.0418 0.6396
0.4946 0.2404 0.3219 0.4421 0.2174
0.1046 0.1472 0.1437 0.3023 0.0617

0. 2520
0.5718| | 0. 0680 0.3324
0. 0464] | 0. 1527 0. 1160
0.1374 | 0. 3114 - 0.3661
0.2443) | 0. 1080 0. 1855
0. 1080

ET5HER
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ARG — Bk A e A AT BRI — B 5, 45 R0 T

6
Cl= _Zlbi Cli=0.029 0.0279 0.0424 0.0337 0.0888 0.0347)

6
Ri= b RI:=(0.89 0.89 0.89 0.89 0.89 0.89

Cl_ 0.0397
CR= 2r= 0 goor= 0 0426< 0. 10

USRI — BUERL IR A 4%, 7 R E AT
MBS 0 3324, 0. 1160, @ 3661, 0 1855), Rl
CG> Ci> Cs> Cao
2.3.2 HMRFFEIBFTEMRSE

IR E SR TRET Rk o B, 43 A
AR FE b K =7 B A R A A TS G TR T &
BEAT AR, THRAIR S WK 8- & 10.

8

Tab.8 Index weight and consistency index of the judgment

matrix for farmland planting emission reduction measures
W, W, W3 w, Nvax Cl; CR;

B, 0.0731 0.1244 0.6399 0.2059 4.2274 0.0758 0.0852

B, 0.0956 0.0956 0.5535 0.2475 4.0261 0.0087 0.0098
B; 0.0679 0.2127 0.5919 0. 1196 4.0795 0.0265 0. 0298
B, 0.0902 0.0902 0.5992 0.2446 4.1256 0.0419 0.0470
Bs 0.0485 0.2543 0.5590 0.1011 4.1378 0.0459 0.0516

Bs 0.0552 0.6577 0.1943 0. 1222 4.2609 0.0870 0.0977

Tab.9 Index weight and consistency index of the judgment

matrix for aquaculture emission reduction measures
W, W W W, Moo Cl; CR;

B, 0.0577 0.1095 0.4353 0.4353 4.2247 0.0749 0. 0842

B, 0.0748 0.1118 0.5235 0.2858 4.1797 0.0599 0.0673
B; 0.0654 0.1032 0.5992 0.2529 4.1428 0.0476 0.0535
B, 0.2057 0.1243 0.5878 0.0794 4.1001 0.0334 0.0375
B; 0.1087 0.0558 0.5687 0.2023 4.0180 0.0060 0.0068
Bs 0.0632 0.0998 0.2274 0.6220 4. 1712 0.0571 0.0641

MR 11 TSRS R AT LA W, x4 R K 4k
B K AR Y W B BV IR R S RS RGO AHBUA
B at A BERAS ) A LA 7 &6, N LsRfe A

s 114+ ETEERE

0.2520
0. 0680
0. 1527
= 0. 0397
0. 3114
0. 1080
0. 1080
(0. 2520
0. 0680
0. 1527
= 0. 8901
0.3114
0. 1080
L0. 1080
JER X
10
Tab. 10 Index weight and consistency index of the

judgment matrix for rural domestic emission reduction m easures

Wl w 2 W3 W4 }‘mn CI/ CR]

B, 0.3832 0.0718 0.3832 0.1136 4.2766 0.0922 0.0936
B, 0.599 0.2137 0.2137 0.0517 4.1123 0.0374 0. 0421
B; 0.3328 0.4892 0.1177 0.0534 4.0689 0.0230 0. 0258
By 0.3219 0.0516 0.4732 0.1518 4.0916 0.0305 0.0343
Bs 0.5851 0.2261 0.0795 0.0663 4.0326 0.0109 0.0122

By, 0.5570 0.1104 0.0561 0.2584 4.0817 0.0272 0.0306

11 4
Tab. 11 Total weight of the four kinds of control schemes

for norr point source pollution types

MRE
T % c D E F
R BEERE O OKERE RMAERE
1 0. 0746 0.3324 0. 1122 0. 4070
2 0. 1969 0. 1160 0. 1065 0. 1598
3 0. 5572 0. 3661 0. 5058 0.2910
4 0. 1873 0. 1855 0.2815 0. 1226

L 48 o A SR AR FR FA L 5 B K F
AR SARE R 4 JERIT R R (R 1 8% 4) 1B

s RT B SR A AR, A A e bR T
B, BB UE AP AR G TR IR BTG
Be, Pt SR PR VAR BRIRIE R v HE T REDT %,
T AES PR BT 02 0 AR R A 5 KAk
o, SRS R AN TR R G, P RS
MR Z .

3

W T T Y e DR HE TR 7 VR AL S T T
AR A% 1 H it &%, #S AT SC U AT Y A vy 222
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K, FHAF B 1 S AT AT, R a3 B0 JiE 2k
AR HE R S OKHICE, VF AR /7.
L2014 SFEIukiE 4F, MRIE HEG REGEAFEH M
AR BRI & 85 FR0A. K7™ FRIE A A 3575 G
HERUS (R 12), Rt th () 4 T TARE S o0 0 A
TG Y ) A ¥ P, 45 A8 M TS SRR I
AU, TRE AN, T 505 e B, I ARYE TR A
B 2548 bt S B AAISAT AR (3£ 13) »

13

12 2014
Tab. 12 Emission of each norr point source polhitant in Changzhou city in 2014

5 GiR 2 0) TN/t TP/t NHi- N/t COD/t

IR e 1072 25 110 793
BEIM 5 659 1914 4179 61 189
VIR 717 132 181 6 864
RSN 2 874 245 2 417 10 419
&1t 10 32 2316 6 887 79 265

Tab. 13 Cost benefit analysis of optimization technical schemes for nomr point source pollution reduction in Changzhou city

tEE.

TS RHIRES (e al) WA B RA

F rALE TENE TN TP NHi-N coD I Jigt I(Jigte al)
AR HH AR KA B EMIRE S LR RS 218 879 23 100 603 8280 173
R He et T 5 865 5319 1723 3886 55 070 6 540 119
K= 7R 5E Pt AP 2 488 545 119 154 6 246 13 590 1 743
IS A2 i BARERIEE N TR RS 9 261 2 443 233 2054 8 335 7 464 2 615

it 17 832 9 186 2098 6194 70 254 35874 4 650

AR AR : B I DR 7K A AL R e 2R
HEAESRGMI T Z, 1Z LA — Fh g5 i iE 7
REALBEECAR, J& T3 1A N T i — 7, F K A4
TP B IR R G, e A N TIOREE, XI5 K
AT ARER . RS Bt AT DR i L e A B At
R GE R0 A B 1 IR B H AR AR T KM R
B MUK B, PR R E MR R Btis s
IS A PIRRHBIX, 7K R A, ARAEIEERAR &
AREOHE R I D B 5 AR AR5 3 R AR
2, R0, FEREAT T 0 SN, B S e R
SN R T B R AT 5

BRI s A A AR B T,
2L Z TR AR S A EIE R s K. 12
SESERIEN HoE RARGUHECE N T2 @i, K5
YEN FIRCE YR A B 5K, Hap b i iE 5 8 2Rk
(8 AR AL . TR GRS KE L[ 0y B AR
TP e BRSBTS R SRS AT
MG, EI 2R AR RHE1Z T2 34T Ml &
TR, e TR FEPR K AR B SR R it 2K, fig
g4 FHEN B2 T2 0T AP

KPR IH: B 1 It O P e A P R Ak B T
2, 1% L2 IR AL Gy R IR B s 3 B AN R 1Y
BURE, AR O RAF 2B KA B, RGN Bk
AR R — A AR R R JRAESh ) R A )
W AV E TR R I 2R A5 R G, B R AR
HA ZFAN RIS S /7 WK SRA E TR S IR
MARG. % L2 IR, 8 g A, 5T
AT B T X R O A S EDR PR OK R

B AR, £F 2020 528 100% &) b, R, i% T
SR AR BE A K AT A EE S S

A A i B A HE e S QAR S EHE A TR M
RY, ZTEHE T RE A MM A T, E R
AR PR R, A B A A R L s E
REFT i) 555 A= bl [FIAE FH S 2EAS ST RESL IS
IKE) AR AR E, 5 SR ARAE -t IR 3G DI 4 R )
TRt KPR BT, R KK . 1% TS E M 4T
B TR U, B 25BRAE Ja, W sl A A8
HiTH R /S, ] AR B s A R R . AT HCE
THEET, B A2 i5 K4 B A i il il 72 R s
WK, & NF V5K A T

i BRI E AR VU LR, B TR
(1) 2% W Fpi: R F R M T AL 4 603 hm”, B
6 67 hm® Jy—A> 7, b ¥ — Wk HE TAE: (2)
BE I BE N E SRS BT E R Y
B FRiE AR 218 J7 kK%, LL10 0003k A —A
BT, o 7 A W — Tk HE TR ; (3) K77 FRAE : IR FEE
AN 3. 9 /7 hm®, BL 6 67 hm* —ANFfr, i 5
W TUCHE TR (4) RAAETE: 2R B BN
74. 65 JiF, LA 300 AN BT, S S 1AL TR
HET L.
4
4.1 %
ATIF A TS 1 TR AR AT R 6 FE P A R S SR,

£ 5HE

-«
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MNE VRS HRD TR PR R 5 T, S g T H AT
FH B TRIVRYS e JdcHE R 1t o DL M TlT R 155 A i, LA
2014 SR SEMEAE, AR PR R AL AL A & & & 70
i K FREE PR R T B R RN IR 2,
W HET REGEAN HHEE R 8@ T B #
TN.TP.NHi-N 1 COD s &, Hh & & 5%
B GRS S P LG Y R 4 TS e HEE & )
K. H B & FREA R A B B, B &
FRGE 5G] TR 15 % 1) DTk 2 55 e, LR 9 By 208k
HXE 5o SR JEEN AR R )75 4L, SR 4 T T
T i, DA B 80 B0 ORI L A Tl 0 R L R R R R
COD IR ZE . # ¥ 8A FE AT BAAE N TEN 6 R,
KBRS W4T Pk, 43 A A5 G 28 B (1) B
MG BT S o T A H R KA, /K AR P 1 35
PR G AR RGN X T & BFRE T /K AL,
A A B LT 2 Al T KR kTS g,
FrAtt A= By Ak B 75 IR K g s %o T ARORT A v
ToKA L, B A RN N TR h ARGt Ba
Pt R TAR 75 8 R FH T80 T TR V5 L 163, 5
AR S HA W A, TNLTPLNHi-N il
COD HIJRHEEE 157 51 9 186 £.2 098 t.6 194 t.
70 254 v, N& U5 B d5 An8 1R E, & @75
TSGR B 15 R, 4 BTG R B (135 3% B
H, IK TR T G R 3 A B, A 15 333 T,
BB TR TG G R AR IS, 9 6 659 1 TT.
4.2 X

WA BT BRI H AR 7 &, &5 A
DASE BERRAS T B8 A e b, 2B A B 1% 7% 6
i AR, H 55T T A 52 31 2k SEFRTE BL BRI,
Tk gi— B bR, WA EATEN 38R, 3k, ik
(1 T ARl 238 TIUA T AR A OC AR PR BEAT Ml =
FRE AL, 75 S2BR B o2 DRI ) 5, AR V5 44 vh
F T BRI H I B TRE 7 R AT R R k. S
SR TN IZ T TR 7 5 I8 I Aadt AT B A T
VAN ARVE i, FRR 35 HL PR 3 Mt gy N B0 3% T4
Hh, BEATE VAT E B PR AR
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