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Abstract; In demonstration and extension of rural sewage treatment processing facilities, quantified evaluation of the technology solutions can improve the
scientific nature of decisions-making. In this paper, a rural sewage treatment technology evaluation index system considering technology effectiveness,
economy and efficiency was established, and the indicators included COD Removal Efficiency, NH, -N Removal Efficiency, TP Removal Efficiency,
Construction Cost, Operating Cost, Land occupation Area, Economic Benefits, Technology Stability, Management Easiness Degree and Ecological
Coordination Degree. The rural sewage treatment technology evaluation method based on fuzzy advantages and disadvantages coefficient was proposed. The
method includes initially screening the alternative solutions, evaluating the technology performance and the technology demands degrees from the study area
with the indications systems and the fuzzy evaluation method, and building the pros and cons relationship matrix between the alternative solutions and
calculating the pros and cons coefficient to obtain the optional solution. A case study was conducted in Youyi Village in Changzhou City, and the
evaluation results matched the local conditions. The method considers not only the technical performance of rural sewage treatment technology, but also the
applicability of the sewage treatment for rural areas and the matching between the technology performance and the technology demand. The method can
serve as the decision analysis tool for sewage treatment technology demonstration and promotion in rural areas.

Keywords: rural sewage; treatment technology; index system; advantages and disadvantages coefficient method; fuzzy evaluation
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1 5|5 (Introduction)

Hh L A R4 7 A B A TR TS K 2R 80 12 t,
T 73 A A 1l DX 08 A R BT o] A= 35 95 7K 8 Wi 5
AL R i R R 8 b A A 355 45 7K 1 s YR AT
JEAVEHEL, 45 2805 Yyl AT, TS L T
S FOKIE I PR W OKEETE NG 24
AIREEE LN SRESE 2010) . I, R AR
FE2x 3 SOHT AR AT 15 K vh g A IR B AR 4 L T 9E
SIRLEA IR H |, AR A 5 K AL R )
HHESIIBNEZ — A RN AT 15 KA B AR
FIBIE & 7RI ST 0 H 25 52 B rf SR by 25 9B
JF 1 FE AL

LG5 K AL PR R GEAH L, AR AR5 15 K
TEVEAK K B AR Ab B R Ak B 5% it A BB T2 I
BT P i S 5 A AT A KON [) (T2 24
2011) , KL, Ak AR TG V5 K AL BEASRE B H £ H T
A TG KA R B X AR AN A T 5 7K AR S HE
FHE , B AN F 3 X A A 1S T KA T A SR
BEAGHEAT TR AW (5534, 2008 5 58300 IR 4%
2009; Sabry et al. , 2010). 5| FHELIE A K A 1%
15K AR W & R s ST, IR E A 4k & A
TCARM A WSS R BB R AR BUR) (E XA LR P
#,2010) A 42 FE 7S KA 25 DX A s A 305 T K Ak
ARG ) (B R A5 5 &1E%,2010) . X555
S R R AR A A 0 V5 K A B AL T R
R T AR R A 1 Y5 K A PR R g B A SR
XFFARM AT KA B R T Bt 7
BLE AR M. ABAE S BR R FH b, T F R 2R T
AR AL B AR B3 | o 75 HEA T IR A B E 3T
B, BRIt A 2 2 % Ok Y R AN A 355 ¥ 7K Ak B
ARAEE A 28 55 M RN BUAS A 850 PE AT AL (HY 00
&5 ,2009 ; BHTHES,2010) .

SR, AT i X [ 2R b 3 2% 28 | 8 V5 3R B8 A AiE
Kot S PR BLAY 28 (8] 22 S5, e 1T AR AT AE TR TS
TR AL BB A g 1 4 ) 06201 DR b B L A 25 4R
RS A G V5 K AL B AR T2 sk, ARAY % ek
A IS G KA PR AR B B B HOR L3RR R 7
O3 REAR AT A 5 15 7K AL B AR X T4 R XA
M SR 25 ARG BB AR T SR AFAE , BRI 26200 7853 %
JEARM A 15 15 7K A B AR VR BB R 5 B R N b
X AT SRR AE 22 8] (4 DC M. B R, AR 2 T
TG BB ARME ) vy, — 3 3 T AT i ok i ik

BTG RIG HE— LB I T L % e & A B T7
S8R, B AR A Ml DXR AR AR 36 15 K AL B
SKIEA Z B RHAE, AR B AR Z B A A1
—E R RS, AR MEA — N HOR T7 58109 4% Til i
PRERL T EHOR T 28 L, W 3 05 52 i At vk
B A — A I ZR G VRO T I B DR SR, DA
L3 1 e 1 2 P B AR T L.

FET I, AR SO A S A AR 3 75 K A PR R
TN TEAR A R B FERN -, 455 1097 R BOE AT
IR AP AR, XA 2R 355 T3 7K Ak B AR 1 44 B A
FH 3 DX A A 35 35 7K Ak B A B0 75 SR 14T )
WRAEL , J5 TH AR T7 S8 (9 P BB /K P 5 10 HT i XA B A
ORI UCBCRERE b 1 25 #1087 58 B 10 25 2
HRE TR A Rk 7 R Z L 2 R R IF AT IS,
HEY A T 5. B AR AR L XA i e itk i
ELAY A6 15 K AL BB AR SR AL SR 34T T H.

2 F3i%E(Methods)

2.1 A T A R A AR R R

R % 75 K A T TR MG 1 i 5 15 47
1) 1 98 T 4% T4 R 2 2 B HEAE £ 0L TR 0,
M, ZE AR 5 K b B AR 90 5% 9 2 0 e
b R 5 0 R (U % IR B B
FEFCR R K 1955 7 1 | BV 4 2 B 3 35
AT A B A 2 P T A .

AR 0 e 3 7% 1 R A
HOAR AT BLID 52 6 25 00 I3 LI B AR, 7 3R
COD EBRA( Ry ) EAEIRH( Ry, ) AL
H(Ryp) % 3 BRI

AR 02 P T B B R 2 T 15 K A B
REHEH A () GEFFHUAR (€, ) i B
(M) FIZEEIC (B, ). S AR 5 K A 1
MR B 1 S5 9T, B FI AR 1 1 K ) e
WA F 5 5 17 AR DL AT 1 ¢ A H3E A A
R s MO TR LA 05 1AL T 1 1 K A ) G 0
i = M TET RO 2R 7 5 28 B IR &5 DA AR A A= 355 5 7K A
BRI 2k

AR IO P T 5% 5k R 2 T8 15 K A B
R RGERE (D, ) B (D, ) LS By
JARE(D,, ). HoARRAE I 5 T Wb R O A
RSB B i F i o £ 74 R 0 4, T %
SR AR A S TR B o 05 e S I
SRS A AR B F AT, AF 7 3 I e A i
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FrHEtr aIMEZ R BE , vl d i 5 B I R BE TR h A
FFJE R B AT AT 7 R 457 35 Ll BORIKF- 1Y
R R AF R R VPG ; AR A5 DA S8 5 B S iz 4%
ARERTE A 28 B 5 IR PR 2% 1 Y R R A, n)
WA B EZE AR TR LA T 24 M i Mo )P H
Bl K SCHRFIE S B 98 45 1R 9 0 3ok B AR A A
AT 15 K AR B ) AR S84 g A B ASOR 25 T TR £
BRVEAR.

FT LU0, R [ KBRS AR 4 50 A A 1Y
A AT 15 G il B AR BUR, 4545 3 AR 3 X 119
SRR , 275 HH 5 SCHR & 22 R DL, X R A A= 16
15 /KA BRBOR SR bR 2E AT A0 AL RO 1 , 257 1 R A A=
W5 KA PR = PP FE AR iR R (1) o 4%
ARABMEAR RS A G2 AT AR 2 R 2
GrrEAR bl E FEE ; TR |y A AR AE 2

AREFHESER I Tk Z 2280800, BOARE B 3 M8
PRXELLEAL , DR AR SR E PR B 7 35 45 76 PEH
PRI, TEZRE R NI R TR 15 K AL BREOR VR RE A Ji%
BUARAYIERE b ST TR ARPR TN AR (R 1)

AR ] AR AT KA FEHE AP AE ‘

B 1 RIFEFEDRKEEERFNISRE R

Fig. 1 Rural sewage treatment technology evaluation index system

F1 RNEEFRSKLERARTNIRAE

Table 1  Rural sewage treatment technology evaluation criteria
R4 Reop RNHA" Ryp Coons” ( g6 7Y Cu])e/( 76! ) Alna B, D, D, D..
I (%) <60% <40% <40% =5000 =0.4 X PN i btz ik
I(%2%) 60% ~70%  40% ~60%  40% ~60% 4000 ~ 5000 0.3~0.4 1% BR OB o B
M%) 70% ~80%  60% ~70%  60% ~70% 3000 ~4000 0.3~0.4 BAL b hAE s A
V(&%) 80% ~90% 70% ~90% 70% ~90% 2000 ~ 3000 0.1~0.3 B BIL  BE O BED  B&E
V(%) =90% =90% =90% <2000 <0.1 [ fi% [ %5 =]

2.2 RAT BT KA EOR AR h 5 A

DL RS —Fh E A E RO B
FA SR X TR RS & 07 28, i R e
Z IR 2 BORI 95 280, O 51 i — X i 2 8,
TR 25 28 K05 4 1l 2 M) B A0 I A 1 R T
RMLS AL LIRS TT 5, T m F T — 4k
JUANIG 7 38 (BRSF 77,2002 ) . %A J5 s i A0 A5 2
REMAIL .25 A JBE DRTIE BT 28 J7 58 i A At A 3
JIZ B R A BRSO TR R, e s
LB 2 D0 2 RO | 47 28 BOE [ SR A K
A E A TR R BN E (R JTESE,2010).

AT AT 75 7K Ak B AL 1 14 52 AR AR 58, D
I8 bp 2 18] ] BEAF A5 58 LRI, [R] Ik A A A= 336 35 7K
A B AR BR) T SRRt B A — i BB P TR,
RS 95 2 B0E 00 E — Se 2l BHE ) 2 Bl
NI IRAFAEA BOR TR ZE . AR SCR I3 T BRI S
JEEER L AT o0k, MU & RERVE AR A 15 15
IKALBREEA 52 AR A BE FIBIE 5 H DX XA A AR 15 75
IKAEPREANEBERY T >R A 00, 2 T HORPEBEAK -5

PR R B VT FC R BT 45 B 05 38 Z e 9 1 2 5%
YR 45 L DA 2R 356 T 7K A BB AR 1Y
J7 5 NITRE T 140 47 22 B0k R i 2 0 &R 8K
FERE 45 2 BOH M 1 SR A5 K45 b BE 4% Fh R 20
i A BT RAL A2 /MR 22, T D AR AR
T 7KAE PR A BRI O 25 V1 N A 5 0 R A7 i
SR
2.2.1 HE®F RN RIS HATE NS
AR T35 75 7K A BB AR B A0 BAR , AR Bl 52
W7 PRI DR AP AR R VR T] S A A AN 2R 3 T K Ak
HECARAE B, 73425 Bl SR AP RE SR AR b S 2%
1 SRIBUZ A HE R 1Y R P2 23 A7 vk, 18 U 5 LR R
(RLVRIPR (SR Sy = X

5 R BNAA JiE A 19 43 TP RS ¥ i A AR
S rb e, FREE A A A A 15 15 K AL B R % 73y
5 RETC: B AL BT I P A BT R VR AL B
FATT KA Ak BB ST I 0 A BEBR T (AR AR,
2010) . S5E A A 1 15 K AL BEEC AR B9 38 HPE R 2
ek, A= F 0 RUE S, TR 23T KA +
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ARTTE R + AR TZ RE + I8 T2
FIRAA + 158 + AR T AR A 15 15 K ik 31
R (Kimberley et al. , 2003 ; Kadam et al. , 2009;
F R 55,2008 5 75 B A 45,2009 5 44 5 45 ,2009) .
SV B R b XA AR XS AT
B ) A v A L s 3 B, X R FH R B i 240
AL BB . - S5 b DX A 5 AR Hp 0 A H X DR
&AL (R A ) Ab B, B I IX R
G HLS3 A XN AR 78 (5 B ) B .
BTG GHURR D LA BIL TS G 4 2 o 0 B B w9 O
U R IR X AT SR F AR W Ak BT B A AR AT
CEA AL IR T2 RO IR Ml DX AT 5 R R AR A -
WH” T2 AR UK X A LR AL Yol £,
AR B AR AL B A R ST B L
B 748 N B TR s AR P SR T BE YR AR 2 RS
2.2.2 HHITFEHTAMERAY  RHAFSETE
() H AR A5 B 6 A A= 15 75 7K Ak B E R PE A 48 AR AN
[Fi) S5 25 146 A2 R JRE O 3R 7 4 10 7 R B BORPEBE. (R
WA m DR ARSI KB R (ay ya,,
a, ) AKHE IS 15 K AL B R () PE M 8 AR LA 0 A
(byyby b)) SN EIRA LDFER (e ey, ,0)).
FH 20 R FTR G 1 AR BRI j RIS kA5
G R AR SR 1 ~ 5 BYBR T B o
HSRIRE DRI EAR TR IR b
SRR B 22 0, RoR 5 | DB IR 5E
ANRE LB J RN B AR AR .
2.2.3 BIRAREHATRKAY  RARMNEN
15 7K Ak BE AT 18 B3 A 7] 55 900 45 108 M X 9 il
JE R Sk 22 3 R S M XX AR R 2R 3 5 K Ak B 4L R
7 5K w, 7R A AR TR 15 7K A B AR PEA 45 bR
RZ 5 A RARES b A5 GO0 45 2 1l DX il 2
FREE ,ARSCRAI L ~S WIFRIE T2, B 70 4 5, Ron
550 DRI kSRR EOR PR RE 5 2 2 UF S X
(R K s AR Ar R 0, RoR S j DEAREE b e
AN BRI B SE DX Y K
2.2.4 HHFTENMSE K RAHWEEE K
B VEH AR [V RE B HXE I 5 XA 3 B B, ) 3 A
TERETT RN KA L oRFRR m AT R Z
g K&, BT

(L, L, Ls ... L,
Ly Ly Ly ... L,
L=11, L, Ly Ly, (1)
L L L L L

m2 m3 A mn

¥ Ly > Ly R T AR, % o b T
FE a,, BT R E TR e T
Ly = Ly, ,RWIXTH DRI, TR o R T7 %
a, BT % i 5T h RIREZ R B R L,
(it (2) Bz,

!
L, = z Wy Xy (2)
k=1

i, = (3)

R, i, o, M.
205 HHFEHLRLFRGAE RAAR
(4) e T3 4% 4 7 2 00 5 4 D0 4 3R B 2 T
B %

L, = i w; L, (4)

A, w % AT R B AL, R R R W A
WL PIPT L BT5 35 R B A2 5 L 5 i RTS8 25
LS AR RS L AT J7 58 10 K HE TP R AT 45 21 £
Ve

3  SEI#F 3 (Case study)

3.1 BHAFRXHEA

AHIF 9T 3 5 M T R X B B AR R Oy i
BIRFFE X, 1% A AR 1 = R 3 T 190 b X, 3 S
$H S M R R b B R XU X B
BRI , + MR AR O T B B R 440 A (b
KN R E S, 0 5K A HE A 15K
62.4 m’, L% {5k H COD AR BB &84 B4 N
400 30 F1 4 mg-L~'. A HPE H R = ks A 2 it
TR AL A 5 75 K R A b B b B % 7K 8
Ik 167 Gy MY AR 2R R e FURE A6 Y 37 B
3.2 HHFEWFS

T 7% DX AT % A R W80 3 350, B T 9 B UK IX
Xt KO SR A, R, SR R R AR 1 TS K b
PRE A Ty 58 2 [R) B 3 Jo5 2% R A B P R G o g
S T Y A R K — i, S AR H g A R
D 25 A, N 78 40 A1 24 Hb AR AR S AR R, DR AR A
WA RS AT LA , AT AR 6 7 X ks v =X Ak 28
RGEMAEY-ESOBTZ 3T Lo, 2% (R
T H DR A 1 T K A PR R FE R (AT ) ) AL
TN AT A 1 15 7K A BB R R TR SE ) K 95 R Hb
XA A AR 1% 75 7K A PR R BIF 9T i GE (R & 55,2007
R PR AF,2009 5 5K SC A AF,2010) 4R AL 4 &
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W

A T PRI M-S AL - ) A S AL HE R
g8 KR P AL B R 58, i TR A1 A 545
FROR, ST, JC3h 1T FE. PRAADE It n] A HT L
A Mo, AT RS RER I IR
it A AU AR 28 B 2 K AR AR (KO
ZSRAE) Al —E AT AL

B 775 ; B4 2 5] A 2 - N TR b Ak PR
g8, R IR AL R G, 15K 248 RS IS HEA
PRAEH e, R 14 [ R 2 2 A AHDE B )i 1 A 52
KU, 157G 1 75 7K 2R B T 2 e S 0] A A5 98 .
i A1 AR 2B A9 K R AN TR R AT, AT IR
AbF.

C 7% M HIEB IR B R GE. R AT 34k
HAGE, 15K e A 2 8L e Ak B S L R
RILEIFH) , 9K 38 3 A 7K 4 0 6 A0 Bk ) e W A

FH K5 K3 5) 50 A T AR 4 B4 o N T C 1 )
AGBSVERE R AN T 5 7e b ad 72 p, 3
SRR TEEBHENT LIS EARRE 5K
I3,

D & YT SR A R S R A AR A
IR IE I R SR th 3, S MV S AR S R G, M
LIPS kAN s A R S L i S
A7 TR] AR S LA SR AR 52 4eCat A P S R 5 7K AR
H SRR W 3 7, AT I 2 XA LA R A
AL FRCR (5K 0245 ,2010) .

3.3 &M F FNBAER
HR G A8 10 7 22 Y BOR PR REARAE , V4] 4 AR AT
AR TG KA B AR 28 3 7 XS PE M FR AR AR R A%
EERVEAN R 6 R R | S5 AR 2 PR, il
NS 4y, Fon iz 58 At TR O AN
0 47, Fniz i ot ANEH Tz

R2 KENEFEFRGERAREIES R MEEITME

Table 2 Rural sewage treatment technology performance evaluation in Youyi Village
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3.4 FIRAXWHEARER
MR AR A B9 AR T 75 7K K K R AR K R
O BE BE T 7 B B8 M B 2% AR S Ak s R R RO,

H 10 A B3 AN 7] 55 X A A b 26 T 5 7K Ab 3
P T A SR I AT AR SR T BE AT AR LR 3.

®3 KERRWNERTKLERZEREERSFETRG

Table 3 Rural sewage treatment technology demand evaluation in Youyi Village

PR OSEM R WM SRH R R RM BRI R R FR R i S
f8hr bRdE BB bR bR BE B R R bR b BB ik bRl FERE
Reop I 0 Ry I 0 Ryp I 0 Cons I 0 Cope I 0
Il 0 I 3 I 0 Il 0 I 3
I 3 I 5 I 3 m 3 m 5
I\ 5 \1 5 \1 5 v 4 \1 5
Y 5 A\ 5 Y 5 Y 5 Y 5
B, I 3 Ajand I 0 D, I 0 D,. I 0 D I 0
| 4 I 1 I 0 I 0 I 0
I 5 I 3 Il 3 1 3 n 3
I\ 5 \1 5 v 5 v 5 I\ 5
A% 5 \4 5 v 5 \% 5 A% 5

3.5 HETEWHRE R AL
HRAE 22 3K (3) T4 2 2% 3 45 5 55 GO WF 58

3.08 3.06 2.69 4.17 4.17
I - 3.08 3.89 4.23 2.25 2.78
2.31 3.06 3.85 0.00 3.06
2.31 1.94 1.08 2.25 4.44
3.6 HMIEFHNE

B FJZ R I Hr ik Xt B R AR A JZ K C 2 AR
B RMAEAEHAT TIHE, GRS E T C R
PRAEXS A JEFEAR AL R, R AR DL 4.

F4 KRHEBTKLERRENIERONER

Table 4 Weight indicators in rural sewage treatment technology
evaluation
CR/B 2 B1 B2 B3 C Eéﬂfgg

0. 400 0.400 0.200 A E A
Cl 0. 600 0.240
2 0.200 0.080
C3 0.200 0.080
C4 0.400 0. 160
cs 0. 400 0. 160
C6 0. 100 0. 040
C7 0. 100 0. 040
C8 0.333 0.067
C9 0.333 0.067
C10 0.333 0.067

X E AR A8, f A5 (2) Mk 1 8 iR
TRE) 4 A F T A g R R AEFETE
1.45 4.29 3.57 2.50 3.85
0.68 4.29 1.71 2.50 2.85
0.68 3.21 3.00 3.57 2.69
2.77 3.93 3.93 1.71 4.62
3.7 HB/ITENEERS RK

RAAX )RR 4 Fh 0k 7 R e
MLE A9 R B 9l 3.42.2.86.2.37 i1 3. 12,
B A T SRERA L R B R AR D AR BT
PEE TG KA B AR DT R

4 4512 (Conclusions)

(5)

1) AR SCHESE T — A REAS S BB R A RLE (R
LT L BOR IS B I AR 2R T T K A B R
AR IR ZR , 45 R R W, %48 5 1R R A LREE A KR
b A 9 T 7K A RS AR B P RE K P, AT R R A AR
{15 7K A BEB AR X 4 R DX TR B, RO R A
AT TG KRB R HE)T I H 8 PF i Se ik E
AR T .

2) AR SCHE ST I JE T BRI 95 2 R AR AR T
15 KA BB VA T5 3k, Al i o 3 AR A 3
57K AL B R (4 VR BE K 55 0 3 DOk A A2 9
15 7K Ak B B AR 5 SR AR AIE Y DS TC AR R Ok 3T ) R
TR O F AR MR R T A A%k O 2 AR
25 BN AT B fe A 07 2.5 HE IR A AN R R,
W7 W B SR PR A A 1 5 K AL B E AR A B T
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& AR A I 15 K AL BB AR B HE 1 FHCR.

3) R P T AR (8 5251 20 A R B, AN SO st
SE VAN I 15 BN BA B B BRAE , BEAS Rk
LIS PRIRDL , 1T A 7 SR s RO AR A T
15K AL PR R ) I H S L0 e PFA 5t 5k
T

BRATEER T T (1968—), F M £ B AR R, £ E
A & i o A I O N

sina. com.
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