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Hierarchy evaluation of Happy River in the Yangtze River Delta based on entropy weight and matter element
model / WANG Ziyue, XU Hui, HUANG Danzi, ZHOU Wei ( College of Hydrology and Water Resources, Hohai
University , Nanjing 210098 , China)

Abstract: Combining the concept of Happy River with the regional integration development strategy of the Yangtze River
Delta, a hierarchy evaluation system of Happy River in the Yangtze River Delta including 24 indicators was established from
natural system, human social system and human-water relationship system. Introducing the hierarchy of needs theory, the
hierarchy evaluation level of Happy River was divided into Basic I, Basic Il , Upgrade 1, Upgrade II , and Happiness
level. Entropy weight and matter element method was utilized to build the hierarchy evaluation model of Happy River in the
Yangtze River Delta and the Happy River’s level of three provinces and one city in the Yangtze River Delta in 2018 was
evaluated. The results show that three provinces and one city are all in intermediate state of transformation. Among them,
Jiangsu Province is transforming to Upgrade I level, Zhejiang Province and Anhui Province are transforming to Upgrade [l
level, and Shanghai City is transforming to Happiness level. The results illustrate that the overall level of Happy River in
the region is at a relatively high level, but the stability is poor.
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Fig.1 Hierarchy evaluation index system and weight

of Happy River in the Yangtze River Delta
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Table 1 The elements’ values of classical domain matrix R, and nodal domain matrix R, of

hierarchy evaluation of Happy River in the Yangtze River Delta

segy A, C/mm  C,/(Fm-km™2) C/% C/(Fm’-km?) Cs/% Co/ % C,/TiTC Cs/%
I (0,800) (0,40) (0,15) (0,10) (75,100) (0,30) (0,4) (0,40)
II [800,1000) [40,60) [15,30) [10,15) (60,75] [30,50) [4,6) [40,50)
| [1000,1200) [60,80) [30,40) [15,20) (45,60] [50,65) [6,8) [50,60)
\% [1200,1400) [80,100) [40,50) [20,25) (30,45] [65,80) [8,10) [60,70)
\ [1400,1800]  [100,120] [50,90] [25,50] [20,30] [80,100) [10,20] [70,90]
RiEC (0,1800] (0,120] (0,90] (0,50] [20,100) (0,100) (0,20] (0,90]
Syl A I, Co/ TG Cyo C,/(AN-km™?)  C,/m’ Ci3/% C, Cs/% Cie/(L-d™h)
I (0,2) (50,100) (2000,5000] (0,5) (100,200] (0,10) [0,1) (300,500 ]
I [2,3) (40,50 (1000,2000] [5,10) (70,100 [10,20) [1,2) (200,300 ]
m [3.4) (30,40] (600,1000] [10,15) (50,70 [20,50) [2,3) (150,200 ]
v [4,5) (25,30] (200,600 ] [15,20) (20,50 [50,100) [(3,5) (100,150 ]
A% [5,10] (0,25] (0,200] [20,50] (0,20] [100,1200] [5,10] (0,100]
REECY (0,10] (0,100) (0,5000] (0,50] (0,200] (0,1200] [0,10] (0,500]
SE AR Cpp/ (- a™h) Cig/% Co Cao/ (kg - m™?) Cyy/m’ Cypp/m’ Cy3/ % Cp/ %
I (0,1) (0,30) (0,0.4) (0,0.5) (80,100] (80,1007 (50,100] (0,50)
|| [1,3) [30,50) [0.4,0.5) [0.5,1) (60,80] (60,80] (25,50] [50,70)
m [3,6) [50,60) [0.5,0.6) [1,2) (40,60 ] (40,60] (10,25] [70,80)
v [6,10) [60,80) [0.6,0.7) [2,3) (20,40] (20,40] (5,10] [80,90)
\% [10,20] [80,100] [0.7,1] [3,5] (0,20] (0,20] (0,5] [90,100]
REEZ (0,20] (0,100] (0,1] (0,5] (0,100] (0,100] (0,100] (0,100]

R2 KZAERURKIENFHTYITER R TRENE

Table 2 The elements’ values of evaluation matrix R; of hierarchy evaluation of Happy River in the Yangtze River Delta

YT C;/mm  C,/(FFm’-km %) C3/% C/(Fm®-km™2) C5/% Co/ % C,/TiIG Cy/ %
DN 1088. 1 37.1 23.2 11. 16 63.1 69. 61 11.52 70.15
R 1266. 6 61.0 16.9 15.17 54.9 88. 10 13.50 45.00
Wi 1640.3 83.5 61.2 20. 28 59.0 68. 90 9.86 20.26
LB 1314.7 59.7 28.7 14. 54 61. 1 54. 69 4.70 62. 59

T Co/TT TG Cy Ci/(N-km™2)  Cp/m? Ci3/% Cis Cis/% Cie(/L-d™h)
PN 3.81 26. 1 751 14. 66 121. 62 24.39 2.1 214
RS 6. 42 24.8 3823 8.49 196. 87 1143. 86 0 120
Wi 4.58 27.8 473 13.73 20.06 53.68 1.5 204
LR 2.51 31.9 451 14. 67 34.20 2.24 1.6 191

REYIT Cip/(m® - a™!) C3/% C Cy/ (kg + m™) Cy /m? Cpy/m? Cys/ % Cry/ %
b 3.1 55.58 0.612 1.34 49.7 34.2 21.26 85. 1
1 3.3 65.97 0.737 0.63 23.0 40.0 71.75 79.2
Wi 11.0 67.42 0.597 0.88 30.9 30.9 0.05 89. 1
B 10.6 51.74 0. 538 2.77 95.2 78. 1 0.05 81. 1
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Table 3 The index level of hierarchy evaluation of Happy River in the Yangtze River Delta
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EH v I I I | I I v I v \Y |

FEFIoT Cis Cu Cis Cis Cpy Cis Ci Cy Cy Cy Cy3 Co
TLIR I I I 1 | I v I v I v v
g I \ I | I v \ Il \Y v | I
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Table 4 Comprehensive correlative degree and evaluation

results of Happy River in the Yangtze River Delta

EH Koo K. i Ko K.
1 —0.4485 -0.5320 -0.5214 -0.3983
I -0.2720 -0.3883 -0.4287 -0.3407
m -0.1090 -0.4355 -0.3098 -0.3250
v -0.2903 -0.4565 -0.2247 -0.3206
A% -0.4593 -0.3844 -0.3140 -0.4685
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