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Fig. 1 Overview of Yangchun City

2 WIRFAE
2.1 HGUKMIRE e8I 5 bk ke
[ K AR 22 30 DU JZ 284, 17 B 2ok 2T

8 [ Z K PR R By e — 2 HL7 J2 L T 1]
FH P e A ) 7K R BTG, AN (] J2= 2 B4 7K R i TR g ]
R AN AR ALY, 7S K 0 Fh A A ke i L= i L A



FERSE : BT SR T B OK 9 D R 58 e 25 5 VT A 3

K GEIR IR B B B 3k 2 K AR SR FK
BEURAS BRAE (R, DA R AR DXCIOK R AR 55 5 5K
PRI, T B K 0 ) B Y 5 B e N A ST RE 5 s
R 5 b ST B Sy DX sk 5 5 e A BT LA
PR I S A 1B 4 ORI e e = R N
2% T RENT N 2R £ T X K B R Y T R AL K
PRI, B T D AE™ i I 05 HE 87 9% 1 BT A RE 7, AN
T RE ] B OV /K A 25 FR 5 B FR K
LA, 0 T RE T A B 52 B8 455 MO T X L kAT
AR BN BB B S B R K A
BRE CHIEDIRE R A HLEE — , e & SE BT S UK
IREMY e BE K A%

25 LR IR T RE e ALV R AR M LR 44>
2 B2 PR WA A - (DK BE JRIT KR JH (4] 2 i 56
P o DL B B ORI O 5 1), 1B HRBEAS )
W XA K BE T K RCR B b, BU2E AR B 15 1
iyt K BT PR 22 70 F UK SR G A R A e 2OM)

PRI, S PPAG DX K BEHEOT % A TS g $e 1l AL i
s @K AR S SR (R R et i) . RET
XK AR S AR AP 5 5 B B i, 08 CRE 8 R B K 5 ik
bR AR AU R B R PR BTG BSR4 B, X L 4
PRATH TR K AR S R G RE RER O, 7 5 A 2605
Bl X 7K A 25 BRI R W A 5 (D) By bR B A K 2 4
(BRFE DIRESSHENE ) o A1) By it s K TR 1A 25 A0 Ak
AE , W 1 HCRE AR T AR IR AR R | KU By 2 BE 1 ) 48
P, 38 2o X LU b AT LA BBy P8 R TR R ARG
TEIE 7 9% 1Y SE PR BE T s oK R B £ SR (2
REPIR R PRI o O PR B 7K 0 1A 25 s Ak AT, IO 1
REPR BLAK WA BB ] 45 5 B AL DK B 1A, X
S s e A 7 0 A B A A K - A F AR
TROK I BES 1 A A 2 b 52 B RE T 1 19 58 38
o BT LI AR R e U L, 25 A BE ST XS B
O, M T 2L K [ D RE S8 BE R IE M AR R A R
WL 2,

B M o e e B ik

>
KEHTFRFA (A KA KRS (B BT s AREE SRR (D)
% | & ® P n U3
® * @ it e
mo M A N " H o oa K W 2l I=0E S
% . J'L oAl B "M 15 1A = daledr 1zl lelallelslE
Wl MENE L B B ek ax BT x| ]= o el xdmz(lx izl =iz
g Mmoo E K L x| §Elx L & % T c(le|(lx(lza =z lz(l: w|f2 =
.l &% |Jeo|} ¥ | & gl B X W Ko o & i i s # H P = il ¥ it &
Woow opm o o~ Hon : ® B = 5 % A I f it . * i
B 4 E B4 [~ allxl# sl lellx gz le jzlz(lale el lzlE
220 % £ oo # m e = Qe % )R sl (fmfzu(le el 2zl
Al A2 RO H b is o3| 1l gs W it 5| = [ ir || % % |l 5 € ¥ M
A3 AS 2 H £ b P £ B ¥ c2 ¥ % % 6 X O @ o
A4 % 1! B1 * i E * c1 c3 fJca fcs c7 * ) 5
| X B2 B6  B7 D2 p3 D4

B2 WEHKMIjEEEEEIENEIRER

Fig. 2 Indicator system for evaluating the functional integrity of county—level water networks
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Table 1 Grading standards for functional integrity evaluation indicators of county—level water networks

T AE)E <K (VA i R4f ey KA Hs

KB TR fem’ >45 (35,45) [30,35] <30
ZYHRbRE B 7 R4 g AN
JiISS S fZm? <6.3 [6.3,6.62] [6.62,6.93] >6.93

Ji 76 GDP Flok i m*/J3 IG <40 [40,80] [80,170] >170
ok R E / (1.7,2) (1.4,1.7) (1,1.4) [0,1]
A FHE I K AT S80R 3R / [0.65,1] [0.55,0.65] [0.45,0.55] [0-0.45]
AT i IR B AL o % [90,100] [80-90] [70-80] [0,70]
IKIREX K BTk bR % [95,00] [85,95] [75.85] [0,75]
WK A PRI BT Ik AR 3 Yo [95,100] [80,95] [70,80] [0,70]
KPR % [85,100] [70,85] [60,70] [0,60]

T B SRR B L A % [95,100] [90,95] [80,90] [0,80]
FHE AR L % [80,100] [60,80] [40,60] [0,40]
AR5 K AL PR 7 5 % [80,100] [65,80] [50,65] [0,50]
A TR A A I I R % (90, 100] [75,90] [60,75] [0,60]
Bt SARTIP AN TS % [90,100] [70,90] [50,70] [0,50]
HEP; TR AR % [90,100] [70,90] [50,70] [0,50]

a5 7K P BRI n i = % [80,100] [70,80] [60,70] [0,60]
H/INTT A FH SR 25 % [80,100] [70,80] [60,70] [0,60]
By ¢ B 2 A 1T 5% % [95,100] [90,95] (80,90] [0,80]
PRI = % [80,100] [70,80] [60,70] [0,60]
TS 9T AR R % [0,15) [15,25) [25,50) [50,100]
TR ) 382 L 1) % [95,100] [90,95] [80,90] [0,80]
TR M 7K G IAS B S % % (80,100] [70,80] [60,70] [0,60]
TROK W A 2R A L % [95,100] [90,95] [85,90] [0,85]
T A A A e D 1 % [95,100] [90,95] [85,90] [0,85]
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RESEBAMERY TE 7 A4
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Table 2 Combined weights of evaluation indicators

Ly — A — — AL
A T LR ALAHE fibs T BMRE AR
Al 0.104 5 0.1027 0.1036
A2 0.1926 0.1631 0.187 3
A3 0.142'1 0.178 0.160 1
A 0.3558 0.3465 0.352 A4 0.168 2 0.1375 0.156 8
A5 0.1539 0.146 4 0.1560
A6 0.1133 0.1316 0.1025
A7 0.1254 0.1404 0.1337
Ly — A —y It T
fithr FRE WL SA T iithr R T HENRE SA T
B1 0. 1860 0.1763 0.1812
B2 0. 2486 0.2159 0.2323
B3 0. 1043 0. 1350 0. 1235
B 0. 1827 0. 2008 0. 1925 B4 0. 0944 0.1157 0. 1051
B5 0. 0825 0.1113 0. 0960
B6 0.1122 0. 1041 0. 1082
B7 0. 1720 0.1417 0. 1539
Cl1 0. 2062 0. 1756 0. 1909
Cc2 0. 1532 0. 185 0. 1691
C3 0.1618 0. 1958 0. 1788
C 0. 3535 0. 2965 0. 315 C4 0.1323 0. 1463 0.1393
C5 0. 1253 0. 1052 0.1153
C6 0. 1045 0.1127 0. 1086
C7 0.1167 0.0794 0. 0981
D1 0. 2434 0. 3448 0.2941
D2 0.3575 0.2052 0.2813
D 0. 1080 0. 164 0. 146
D3 0. 1962 0. 2689 0.2325
D4 0.2029 0. 1812 0. 1920

b T B R M T S TR T LA R s Al K B IR
AR . QFER; LK 7 T, th T BH A 7 ko 3=
B TR BBV V4 Ll ] AR AR R i B 2
A AR I =R OK FR OGS BE VLT T B R A
[, {73 R T R T IR A5 R IR I, L WK%

I 5 o 1 45 3 B it , AR 40 BH 38 T K R & g -
TR L R T S R BT rh B K A
UNFIATIK 2 AG ALK 2 B o ] A 32 1 e
A% R ALK AN /IN R K P B B N [ . (D TE K PR 8
TEHL L FE DAV BT A A AR 3 2 RK P
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Table 3 Cloud digital characteristics of evaluation indicators

A7 — AR S
(Ex,En,He) (Ex,En,He) Jehr (Ex,En,He)
Al (43.983,1.3162,0. 042)
A2 (5.8167,0. 1558,0. 0058)
A3 (164.99,3. 6898,0. 1463)
TKGEIRETIT &
KSEIRTFHAIA Ad (15.0767,1.9044,0. 0007)
(41.539,7. 8557,0. 52)
A5 (1.0567,0. 0205,0. 0007)
A6 (0.5127,0. 0084 ,0. 0003)
T E Gk M IHESE
e A7 (52.04,20.2105,0. 7083)
(52.6206,9.1769,0.2322)
B1 (38.1,24.2492,0.2594)
B2 (92. 8667, 10. 0876,0. 1105)
KBRS ok A B3 (90. 4667,0. 25,0.01)
(59. 54,12.732,0. 1126) B4 (12.133,11. 3525,0. 1281)
B5 (16. 38,9. 4565,0. 1046)
B6 (65.49,9.0566,0. 1)
. - — B =
H#2 BRI =&t
(Ex,En,He) (Ex,En,He) $a b (Fx,En,He)
B7 (64.7,2.4865,0. 0286)
Cl (48.3,2.4536,0.0973)
c2 (18.9733,5.7393,0. 1786)
c3 (39.16,19. 925,0. 7231)
By HER; Rk e 4
BrikHEBs Ak C4 (35.42,4. 6533,0. 1256)
(47.5337,9. 621,0. 2368)
Bk AT Al A b Cs (85. 4667 ,4.7833,0. 1356)
(52.6206,9. 1769,0. 2322) c6 (78. 6887,8. 5633,0. 1856)
c7 (48. 6834,3. 563,0. 056)
DI (76.52,1. 6829,0. 0598)
K RS A AL D2 (80. 4667,3. 6958,0. 1305)
(81.039,5.3246,0. 168) D3 (84. 8767,7.2526,0. 236)
D4 (84.18,7.7207,0. 3078)

LT 452 S Al T B S ,/~\14ilal(%Eiiiﬁﬁi:}:[:::4< B, F K N VS e Gl A S R
Jit 7K iR SR LA B 5 v O DR A AR RS KR o Gt 5 AT R K A L, i ROK I RIS AT, 25 1
ﬁﬁﬁﬁﬂ%ﬁﬂ%ﬁﬁ%ﬁ%z%;ﬁﬂﬁm JI , BH A T 7K IR0 ) sl A SO PV KT
BAKAZSEE . OF KM BT, Eainl il 3 48 3T A ARTURAHTE B R K S 1K T
WAL TARAME B A B, MR B R B B R R 2 497 5 LATRE IX K SR Ak T4 R 25 /)
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Table 4 Calculation results of indicator membership

degrees

W TR bR 7 R4 Gy NEHE
A 0 0 0 1
Al 0.3320 0.668 0 0 0
A2 0.998 2 0.001 8 0 0
A3 0 0 0.660 5 0.3395
A4 0.988 8 0.0112 0 0
A5 0 0 0.693 8 0.306 2
A6 0.024 9 0.0330 0.801 2 0.140 8
A7 0.025 1 0.0529 0.100 2 0.821 8
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Comprehensive Evaluation of Functional Integrity of City- and County-Level Water

Networks Based on Cloud Model

Fu Daxuan

(Guangdong Hydropower Planning, Design and Research Institute Co., Ltd., Guangzhou 510510, China)

Abstract: City- and county-level water networks represent the'"last mile"in implementing the national water network system. To
address the difficulties in assessing the functional integrity of existing water network systems at the city and county levels and the lack
of technical guidance in the evaluation process, this paper proposes an evaluation indicator system for the functional integrity of city-
and county-level water networks from four dimensions: water resources development and utilization, water environment and water
ecology, flood control and drainage and water security, and water network management informatization. A genetic algorithm is
introduced to determine the combined weights of indicators, and a comprehensive evaluation model is established by integrating the
cloud model. The proposed method is applied to a case study evaluating the current water network function of Yangchun City. The
evaluation results show that the membership degree of the city’s current water network functional integrity to the "unqualified" grade is

0. 785 8, indicating an unqualified evaluation level, which agrees well with the actual problems, thereby verifying the feasibility of the
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evaluation model. Furthermore, a layout suggestion of "one corridor and five branches for systematic governance, and six canals,
multiple reservoirs, and multi-node guarantee" is proposed for the water network planning of Yangchun City. This study provides a
reference for future research on city- and county-level water networks.

Keywords: city- and county-level water network; water network planning; genetic algorithm; cloud model; multi-indicator

comprehensive evaluation; water network function evaluation
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