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Fig. 2 Hierarchical relationships of the indexes of regional water resources allocation
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Tab. 1 Indexes and calculation of regional water resources allocation

Eit 7~ ik
Cl: KR (%) Bk /7K =X 100%
C2: A KR (mP/ ) MK R EAA
C3: AP A A KR (m?/ N) T AN KR BCH
C4: HIK I (%) N KR b — R IK I A B K X 100%
C5. 377K GDP(Ji/m?) GDP/ @K &
C6: BRI KM = ik (kg/m?) THE AR £ 1 R 7= e/ T TR K
C7 - HE /K FH 2R 8 FH IE] P 7K e BBOK 1 BOK
C8 - T3 P A= 25 FHAK 81 (9% ) T P A 2 T K KRR TR B X 100%
C9: F/ MBI K BRI AR EE (% ) A S IREE K /e IVE S IR /K < 100%
C10 K BFEEIFZFIHH (%) 214 iy 7K 9 TR FH 7K B/ 22 Bl K 9 U A X 100%
C11 . MoK K LB (%) K FHK B/ S KX 100%
C12: BRI A (%) BUKE/ I — X T B ok 3 x 100%
C13: 3 R /KRR EL (%) Hb R K SE PR SR /4R K AT R A X 100%
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Tab.2 Evaluation criterion of reasonable allocation of water resources

EiEtan
1% 24 3% 449 5% 6% 7% 8 2 9% 10 % 11 %%
C1 0.2 0.4 0.8 1 3 6 9 12 15 18 20
Cc2 100 +10 +15 +20 +25 +30 +35 +40 +45 +50 ==+55
C3 100 +10 +15 +20 +25 +30 +35 +40 +45 +50 ==+55
C4 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
C5 50 45 40 35 30 25 20 15 10 5 1
C6 2.5 2.2 1.9 1.6 1.3 1 0.8 0.6 0.4 0.2 0.1
Cc7 600 550 520 480 450 400 380 360 340 320 300
C8 5 4.6 4.2 3.8 3.4 3 2.6 2.2 1.8 1.4 1
C9 0.7 0.6 0.55 0.5 0.45 0.42 0.4 0.38 0.36 0.34 0.32
C10 1 1. 05 1.1 1. 15 1.2 1.25 1.3 1.35 1.4 1.45 1.5
Cl11 80 70 60 55 48 40 38 36 34 32 30
Cl12 100 94 88 82 76 70 66 62 58 54 50
C13 50 48 46 44 42 40 38 36 34 32 30
C14 5 8 10 14 18 22 24 26 28 29 30

T LA A SCHR 12] , R POE  FUS BURFRRTE 100 ARERL_En AR R EE

X T BRI RS /N R AR, SRR R A

0, x <
1, x <[ x =1 ) } 0,
< <
I, —x L =1 1SS x =1,
Uy =4——, 0, <x <1, u; =9, Uy = s by <x <
I, -1 le - X Ly =1y
, Lo<x <1,
0, x > 1, L -1 ! 1,
0, x =1,
XF TN K A Qi R BB A, S B2 Rk
0, x =1
1, x =1 lj._1 -x 0,
I, - x METRL SRR v -1,
u,; = 2 , o> x>, u; = r Uy = , Lo <x <1,
L, -1 x i+l Ly =1y
,L>x > 1,
0, x < I, L =1, ! 1,
0 x =1

j+1

2.2.2 JEARRE R E AR R TR 4 DENIZ R FE A BRSSO Y, BIK BN 2 S
T S BT 58 AR A A IR A B AR X BT i R SR OR AR AN IAEE O TH P SR 4R T H R
ARG R  FEOIERT PR A 254 R, 3 ot A7 B 28 T 5 T B K BRI 2 X B T KoK e
Ja KRR RS A St S A E A MFE M EEE, 7RI FE S HARZ SHENZE Z LR
AR [ | VDN 2 S 4R AR )2 22 18] %) 40 W PR AR i 25 A FE b AR G S B E . BRT R IR, AHP TH5E 7R
THE B FE PR S A OC R AE AN AR5 i — B 50 5 15 2R AR A R M o8 c w0 =[ 0. 18,0. 11,0. 04,
0.02,0.06,0.04,0.01,0. 11,0. 06,0. 09,0. 02,0.03,0.06,0. 157, 2010 4F 52 2417 7K G YA B 255 DA
iR A, =[35,43,47,32,33,33,32 ] , A AR T 52410 6 - IXBMIZE G PRI 50, Hoh 28 7 AT RRGER T
BT B2 G PPN AR50



42 kKoOF ok B TR ¥ W 2015 4F 10 /A

2.3 RFREBBER

2.3.1 BEMEAME  RFHBIAE LI ZREORC & WA A R 8 E0R OREAS, Dy 7e 5 24 A
KI5 G B K 1R P BEATL e B0 BUAT ORI EA T Ak BE AR AN W] 2 B O RE AR 0t , B DT =P A rh
SRMIZE G PR AR T O RORR AR S | NI SR W A B e B U | AR SR T 2R 2 T

2.3.2 ATAZMEIG NTHEMEEMBER 3 )2 BP M45, B —ff 221 A T £ M 20808
LER T I R I ELIREIR R 74 DUV T iz o 28 i AR BLAR PR 0 B K BT AR g B (L
AR 3T K BRI AE) ARS8 RGURUE (ARG Tk ™ (i AW KA ) 36 55 4ot
a2 O R 2 BRTCROR T, 75 S 2 ; i 12 2 A IX A5 BT 0 E i /K o, RO O7 58, BTy 48
Ao AEVNGRZ AT, >R FHSCHRL 13 ] A2 SO0 i Adas th AR A AT 0 — AL Ab 2

Gt YRR, W YRR R M R 55— 12— _ 25p
48,23 FIGHL 0.3, WIZRUETH 60 000 %, S E e S 20f o
SORUEIE (R WTIRARFESIH ) . ERAEBUN LT % 5] >
WO BERTE VA5 A 4T 2010 SERUBDEER AL 2 (] .

PC 77 58 5 3 24T 2010 4F HI/K 7 S8 347 %8 LE , R 22 2 o5l

BRAH A 18% FHMH A 6. 5% , Kt w25 725 WL 3, 7 Sl

P A UL 8 T A T 58 MR8 o A 45 L i
BTG A A, =[34,40,46,33,35,33,32], 554 #t Sl
WIS S A, HL 2 R, AT WA R D S 3 IR SRR I
LA B (5 AL e Fig.3 Comparison between generated and original

3 HOIRETR

31 He
TE7% 24T 2010 AF7K GEURBIMIZE G PPN A5 0L A LR T W TR B ORI I 45 A3 | $t vo sl B 1K 3 4
X BORIZE I UM A, A, IFPRF 2010 445 3 XA A AE A DRSS | A K B IR IC 8 7 ¢
PR D7 S PN AR BB T IR S PP 2R HAR R W 3
£33 AIMEONERARERETRER

Tab. 3 Generated water solutions and adjusted results of two cases

water solutions

GrIX
R PEAf

I i} 111 v v VI VII
J§ A4,(2010) 35 43 47 32 33 33 32
T A, 38 45 47 35 35 33 35
i 1 WAL, 39 47 48 32 36 34 35
ANTFHGE AL, 37 46 47 34 35 33 35
T A, 31 35 40 40 37 40 32
i 2 IR A, 35 41 41 33 37 33 32
ANTFHGE AL, 31 36 41 41 37 41 32

XTI 1, 784 DT 45 SR M BB o B Al | DRAR 2% 23 XA 45 2R A2 O (R s, U RO
WL A,y B PRSARRAE fAYICE 7 ST A5 B BB IO 45 000 A, BREE 4 70 XA AR 2 X8 1)
L AN T RGBT AR AL, SPUH A0 W45 500 2 764 XEIEA 45 R A 1 Sl
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Tab. 4 The original water solution of 2010 and the generated one of case 2 (f¢ m)
FHAKFRI]
IrIX
D, D, D, D, D, D, D, Dy
0.498 1 1.363 4 2.590 8 0.3933 0.095 8 0.348 3 0.952 8 0.026 4
! 0.365 1 0.977 3 2.2893 0.3399 0.074 7 0.269 4 0.952 8 0.026 4
0.256 7 0.3854 1.620 0 0.349 4 0.040 0 0.053 4 0.448 3 0.002 0
1 0.186 6 0.348 2 0.964 7 0.280 0 0.033 9 0.042 3 0.448 3 0.002 0
0.214 3 0.603 0 1.3955 0.1552 0.055 3 0.059 0 0.5190 0
i 0.168 0 0.484 6 0.968 9 0.164 5 0.044 7 0.047 8 0.5190 0
0.377 9 0.814 4 1.465 8 0.299 3 0.012 0 0.112 4 0.714 7 0.000 2
v 0.453 5 1.170 5 1.980 8 0.3311 0.0159 0.135 4 0.714 7 0.000 2
0.276 7 0.705 7 1.764 8 0.157 2 0.0300 0.1112 0.527 6 0.1229
v 0.264 4 0.748 0 2.0195 0.160 8 0.039 7 0.111 0 0.527 6 0.1229
0.3392 0.768 6 1.839 1 0.2239 0.0130 0.078 0 0.772°3 0.002 0
Vi 0.426 9 1.062 6 2.524 4 0.2753 0.0150 0.087 6 0.772°3 0.002 0

TE 50 X — A7 80 2010 4RJEHIK B , T —47 Bl 3 1] 2 26 Ay /K B 0550 B Al
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Research on intelligent allocation of regional water resources
based on data-driven approach

LIU Guo-liang', GU Zheng-hua', ZHAO Shi-kai', SHANG Shu-li', LI Yong-giang’
(1. College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China; 2. The Water
Conservancy Bureau of Jiaxing City, Jiaxing 314000, China)

Abstract: Aiming at the existing issues of the shortage, unreasonable utilization and incomplete allocation theories
of water resources, an intelligent method of regional water resources allocation is investigated on the basis of data-
driven approach in order to improve the rationality of utilizing regional water resources and provide technical support
for the planning and management of the regional water resources. Firstly, a framework, made up of the decision-
making model, scheme evaluation model and plan base of the water resources allocation, is presented. The
evaluation model is structured with the evaluation index system of the water resources allocation based on analytic
hierarchy process and the fuzzy evaluation method. On one hand, it preliminarily examines the allocation scheme
from the decision-making model or after adjustment; on the other hand, it provides allocation plans to the base as
the decision-making model’s training samples. The decision-making model is built on the basis of artificial neural
network being trained according to the plan base, which is used to provide an initial allocation scheme. The
effectiveness of the framework is verified using the relevant data of 2010 from Jiaxing city. The results indicate that
the intelligent allocation framework of the regional water resources based on data-driven approach can generate the
appropriate allocation schemes of the water resources based on two strategies of using water in Jiaxing city, i.e.
harmoniously developing and considering both regional and overall water development with a constant amount of
water resources. And as an effective support tool for the planning and management of the regional water resources,

the scheme is of self-adaptation, fault-tolerance and intelligence.
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