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Fig.1 River network diagram of the main urban area of Nanchang
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Table 1 Characterization principles and forms of water system characteristics
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Fig.2 The "node-corridor" directed graph of the urban water system in Nanchang
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Table 2 Connectivity between the main urban area of Nanchang City and the water

system on both banks of the Ganjiang River
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Table 3 Number of nodes and corridors of main water systems in Nanchang urban area in 2020
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Table 4 Classification of urban lakes in Nanchang City
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Fig.3 Numerical topographic of Nantang Lake
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Table 5 Import and export settings of typical lake node scenario simulation program
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Table 6 The simulated and measured values of velocity at typical lake nodes
T WL S A IKAL i AR m DI SHME/ (m/s) A/ (m/s) FHXIRZE /%
Y =0 18.43 0.14 0.134 43
61 18.43 0.12 0.124 3.2
TR 120 15.83 031 0.325 46
350 15.83 0.28 0.294 48
R7 BIA TP AERETHERIGE 3.4 BROKREEMAL
W 5iH Aﬁ{;;;i’)k“" Bﬁ;%%ﬁfﬁ FE 3.3 15 OBLAZE AT, % A TS R
R IR 1935 SR B = A AR B, R G+ T R E A B
S Is4 19545 XA RTEWA T AR SR = MAIEAT B, Nkl
WE= 133 18245 BT E. S MR, X
e 13425 17945 B THTIRX K RIE@E P LA © T8 AR va b
ViE S0 19625 2503 WA I, BN — Sk ERIE, B AT R TE
TR R 24435 4493 il @ F1 SR G, 19— &k, &
VoE 15426 1954 BT US| = A T JRE AT B, mE YR Y LR T iR
TR 156 28920 i E o @ T8 BT AL, 30— 2% i, Ju
ESS 1282 171 AT T B AT B . @ 138 Y FAL A,
S 2184 3624 W — AR, AL R RIE A E . © $Ti8

HRTE CL TP AV pRAE (1) V ST R0 i |,
TR BT RG] KRR AR RN 82.44%.
98.47%- 97.71%- 50.38%; IV KT A, J7
FENTT RG] KA AR AR IR 98.44%.
105.21%- 107.29%- 69.79%; L% 5 A J7 R 519
ORI, I 25 TS R — R I ) 7 &6
=B =M AT BDROR S, TR OCHFIRATED
BRI 2. LR — R TE 100% NIEHE, T
LA TP NN bRAER V KR R 8 1, R
TR R ARG KA R KRN 368.85%.
136.07%- 147.54%. 110.66%:; IVIK 25 5 L,
TR RN R RG] KIFACRER KN 373.05%
135.63%- 161.92%. 119.38%. i 5 77 &) 5]
TP RCRAT Y, SRS E WIS fi— N Wl 77
R(EAA B MR BT, 7R — (REATED R
R e o B RBIR, ik 5l Tlvnit 228
BT, 77 R B CH AN D JiiE i %, (HK A&
SRR RO EAN B AR, AT WA LRI T K &R
BF, B30 33 G 3d A vl v AR A B 7 2, DARE S /K A
15 GEIAEIA AR AR, AN 7318 SRR TE B R R
FE AR e, T 30 5 09 342 P Je o
ZIARFE— AT R R

TETEL K | B SRR -0, 390 4% RIS
BE = AT E, BT = fAIE A E . © 4118
TR EKTANFL B, 3900 2% iR, £ H wig
PRERTEATE . O AHIFNT 3, 30— 45 iiE, A
AT = FTEAT B, R = A .
HRAE 7 B X 7K 2R 9 s JRE A T A 2)
AL S5 7 B TIRIX K R 35 - iiE A 1 B 5D
FHRIRIG 23 8. Jitb )5 /e B i I s (VD
N 8T A, ERIER(L) R 121 %, Hob B gyl X i
R A8 A, ERTEEL 65 2%, B AIIX BT sS4 42 1,
JERIE £ 58 4. F B TH EIRIX K R E (O G
021, LLBURIR & 75%; T miERR O E
9 2.78, HLHUIRER B 14.88%; W4 IESEE ()AL
J5 N 0.42, LLHUIRIE R 14.63%. EFFIIX K RIFE
(A9 0.2, LRI R 11.11%; 19 &R
(PTG 2.71, HEBRARTE 7 3.04%; W4 142 E
(OIALSE 0.19, EEIDIRER S 2.17%. EdLIRX K
RIAEONALE N 0.22, LEBUIRIR S 450%; 5 45
HRER(OMALTE N 2.76, ELBULRIE S 31.43%; M
IEREFE (OMALTE N 0.48, EEBUIRIRE ST 29.73%.

4 sSigHite

KA EEE ARG TS R T B A



TE#
S
P Y (P B

!
| B I
I e
! ?Eum I

Ekw 1 B ;
— & = I
42
| 4 _AmEw \\O
= O e B9 | | 63

BHA | (o3
- O mrw

@ @

,,,,,,, |
i BRI ‘
"""" "
WK ey BRRK | x
"""" )
RS R & | s i
ik o~ famH SR
] s Iy sy

Pash 2 XL 2

K s

DA EFE B XK 2 5 R A 17

Fig.5 The ‘node-corridor’ directed graph of the urban water system in Nanchang City after optimization
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Table 8 Comparison before and after optimization of urban water system connectivity in Nanchang
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Layout and Optimization of Urban Water System Connectivity
Based on the Graph Theory

Fu Chun'?, Deng Junpeng™, Ouyang Huanrui’, Fu Yaozong’, Zhang Jing'

(1. Scheol of Public Policy and Administration, Nanchang University, Nanchang 330031, Jiangxi, China; 2. School of Economics
and Management, Nanchang University, Nanchang 330031, Jiangxi, China; 3. School of Infrastructure Engineening, Nanchang
University, Nanchang 330031, Jiangxi, China; 4. Fuzhou Emergency Rescue Support Center, Fuzhou 344100, Jiangxi, China;
5. School of Economics and Management, Nanchang University, Nanchang 330031, Jiangxi, China)

Abstract: Urban expansion has cut off the originally connected rivers and lakes, and repairing the connectivity of the
water systems in urban areas is an important part of the construction of sponge cities and water ecological civilization
cities. Based on the ‘point-edge’ quantitative relationship in landscape ecology, three water system connectivity evalu-
ation indicators (), node connection rate (f) and network connectivity (y) are established, and the ‘node-corridor’
of the water system in Nanchang is drawn. ‘Tao’ has a directed map and uses urban lake water drainage and pollution
as the starting point to optimize the connectivity of the urban water system. Studies have shown that: 1) The urban wa-
ter system of Nanchang has uneven distribution of corridors, and there are fewer corridors connecting the lake node
with other water system nodes; 2) The optimized urban water system is compared with the current water system. The
degree () is increased by 75%, the node connection rate () is increased by 14.88%, and the network connec-
tion degree (y) is increased by 14.63%. In the optimization of urban water system connectivity, we should not
blindly increase lake corridors by pursuing connectivity too much. We should maintain a balance between con-
nectivity and the number of corridors connected to the lake to prevent water pollutants from silting up in the
lake.

Key words: Graph Theory; water system connection; MIKE21; drainage and pollution; Nanchang City
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