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Post evaluation of water allocation based on nomr negative matrix factorization
HU Tiesong, ZHANG Bing tang, CHENG Xiao feng, XIONG Wei
(State Key Laboratory of Water Resources and H ydrop ower Engineering, Wuhan University , Wuhan 430072, China)

Abstract: This paper established an evaluation index system for water allocation and developed a new post evaluation model
based on norr negative matrix factorization (NMF) for diagnostic evaluation. The model used NMF to decompose the data ma
trix into base vectors and weight vectors to the greatest extent. Then the base vector was used to assess the evaluation indexes,
and the weight vector was used for grading the evaluation scheme This model was applied to evaluate the water allocation
scheme for Luanhe River in terms of scheme quality, implementation process, implementation effect, and sustainability. T he
scheme was graded as excellent, but needs improvement regarding water sustainability, impact on the water environment, and
guarantee rate of water quality targets. Results show ed that the post evaluation model based on NMF can produce satisfactory
outcomes and can provide a scientific basis for post evaluation of water allocation schemes.
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Fig. 1 Flow chart of establishing the index system
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Tab.1 Postevaluation index system for water allocation schem es

Bisz dEmzE Nz ok 2
KIS B A B ¢
FHEE by KIBRHKATE ¢
T A A2 A AT AR R AR o
e, TRIABBUERAE o
7?;%55 P SRR R s
B oa

KSR T BB AN ISR 5 e

FTERAEYE by ) s w5 S 9 I T n

ST B IEYE 5

EIRME ba e b £ TR oo

ARG SRR TINNEE 1

KB ey O b WES FIKMAKIRE A B o
Tl a, NN
Iy 22 A R RETNE ¢1n
ke VARERRE o ) W s RS 1y
#
SENR KR R 1
KA PR RN F i
WOR b SRR o
o BT T K 42 BRI 25 e
STt AL
R ax SHIX 28 ekt 2 A T 5 800 1
RIS R R ER B 5 B e
WU by RIS R S S oo
Sl A B FRAE FH 5 560 a0
SKHHAKTT AT L o
L RS by FUKATRRSERE o0
CIES 3
Lo
Mas iR R o

FREEVE bio BRI AT RS o4

(1) J5 58 4 Hh M R RKFE A58 B S A ISEF) K 20
PR AR, BEAT 7K /K& XU, I 25 R8T A 25
K, Moy BeEE 2 A B At

(2) 755 4 AR KFER o BOROCR, 7% 8
TP AR FK, W P B B A R

(3) J5 5 4 Hh AR KFES B o) BOACR, U P 22
ENEPL DAL

(4) T3S it FOKEC AR B2 FE R R, 7>
P R HE N2

SE R TRAR LS S o loK ffin 2 R 50 . 2
HTE K NT 707K AR AR I, i 125 2 B0 4 SE B itk
AER T K B0 D22 4, AR 360 A 115 996 A2 75 SR B4 A
BEIIR D ; 2 B FAOR 00 K FE BRI, i 128 2 S0
TS BRIt KM 737K 368 b 1 I 22 0L, LA 0 FiE 5 %6
M2 . RI23 ROk B 22 & Bot 50 0 -

| Si— Vil

<
Yl Yl \Fl.

i= 6
A S TR (%
Fl l> L

KL KEIRE < 15 ¢



F15% &% 90 - mAAEE AR - 2017 4 6 A

i A S0 N T FSEPRBIK; v NEE T AR
WK Fi REE T A KIa bR pi RNES | R .

TEEARVENT I, 2 DU PPN PRt 0w 22 R 40
INT10%, VEN AR i 25 R ECN 10%~ 20% ,
TN A R ; i 22 RECH 21% ~ 50% , VFA 25
NHF s RZE RBCRT 50%, WG HIN 2.

3

3.1 SIRIRKEF;WATE

H 1983 4 [H 45 Btk 5251 Bk S4B 7 & LK,
ZJ7 RO 30 R4, A RETMRIL ARG T B
KEVGHF A2 FIER B 251 o B 5 e %5 &
AFAERE 2 A8, WL 43 Bl K B R 25 08 R AR 45

FH7K &, R 25538 A5 N 835 Bl i, AR 5] ARAE
AT S VR VT /K B N 2 7K B AT (K
RO T 1983 477 KAE W, Kk, £ 06 %
AT 51K E B T s Wi X E TN, K& Bl
7R PNEITH K 4 o

G AR KB 3 BE A G R 2K 11 K 7K i 5K
R FRVT K PE X Ta) ke 7K, e i i 58 HK B 7K B )
Bo 22 2.

R X ] KR A B ARHE 1983 4R R K51 EoK
L5 K R L R 3K XA Ak K&
LT KT 2.2 14m® i, KEIT/KEEMKEN
2. 142w BIXEAERK RN T 2. 2424 m® B, FE 4
K N IX AR KK I A FE L 0. 1244 m’ .

2
Tab.2 Water allocation in the Panjiakou reservoir
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Tab.4 Weight vector element values corresponding to grades
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Tab.5 Mean value of base vector elements at criterion layer
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Fig.2 Correlativity between base vector

and average score by expert
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Fig.3 Correlativity between weight vector and

proportion of experts at a certain grade
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Fig.4 The Panjiakou reservoir inflow before and after 2000
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