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Fig. 1 TTLC model calculation flow chart
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Tab. 1 Initial values of TTLC model parameters

S MUKW TTLC B B/REN TTLCHUE  /NEUKI TTLC B
Wi WIR(E G IR E 2y HURE 2y

B 60 [40,90] 60 [35.80] 30 [20.40]

j 0,036 (0.02,0.05] 0.035 (0.02,0.05] 0.031 (0.02,0.04]
L, 19 0,24.8) 22 (0,25.6) 9 (0,12.4)
L, 124 (0,24.8) 12.8 (0,25.6) 6.2 (0,12.4)
n 0,03 (0.01,0.5) 0,034 (0.01,0.5)  0.037  (0.01,0.5)
g L2 (0,1.67) 1.26 (0,1.67) 132 (0,167
A 014 0.1 0.11 [0.D 0.08 0.1

VB A mil, oL, BRI ke,
33 RHARKIEE S

TTLC #EAIAEH] 16 2 8000 BLali L, 4R 17
FHHET 1A B4 Ao B8 R S PR o A A 7 TR il

AR E— 2 E RS ASBEET T —
B ZI T4 . 3 2016 ~2022 4F It 388 52 7K 1% 44
P e g S 8 UK R MEA TR 0 0 L A5
TR 35 /K L SN PR A AT TRORG B O A
U 25 TR KA 22 X6 L L3R 2.

7 IR a5 K L I AT K TR AL b, fh 3R
2 AT D5 S % e, TLC K57 8 373k K it %
TRTHR A 46 R 81. 16 %6 (M 1 R EK 0. 65, T
K S 22 M — 13, 21 % B i kK
H—17.57 % s Bl 22 °F- 348 —16. 65 00 5 FLIg A
KA —24. 81 Y0 ; We BLET [A] BR37 B KA 259 — 4 h,
@TTLC B 8 37 it /K b 78 Ak FU 4k A 46
92. 28 % A ENE R BN 0. 9, WA HL K B W 22
SR — 3.6 %0 HL IR — 8. 13 00 5 Tk e A 22
SRR — 5. 19 Y e K — 13, 46 Y05 B lg i
BRI ] e K 25 0 £2 h,

Bl 2 SRy AL T 5 Sl AR e . A 2
P TR D B U SR NV N s U 8
TTLC A5 7 50 4k 7K R i 2o A 3R /K i A | 0 30 sf
(1] B ik e 3 et 5 S PR B W A, W] TLC A7 A
TC 5 25 18 DX [R) 52 M IS 1048 7K B2 7 A 3 1 O /N 12
25,0 TTLC RN AT T 854 sb 78, AL S
A ELE DR A UE IR

Hi 3% 3 WAL B b S 8U(E . B .37 f K7 I
6. 67% LR ENE 0. 9% 57 Fg B KA IE K
2.86%0 LEAALE 0. 87% 5 L, ¥y KAS IR N
1.33% ZE A A8 IR 0. 22% 5 L. ¥ i KA IR K
1L61% L5 AR 0. 4% n P KA N
5.88% & A 3. 38% ;B g IR K ASWE N
16.94% L5 A 78 I8 4. 98% 54 By K7AE IE A
85. 7190 L5y 38.97% . IR REH.O
38 N 8 1 5 I A5 B A 08I, 2 8RR % 45 A A
WIS bR LR AT 2 A8 IE A& IE TG (1) 2 80U 3L
REL, OFSHEM AR T A S 8L A8 R i
K, U B TSL BERYFE R F v TG vk 25 B8 X[ 42 3 11

®2 RAFMEZNI LR

Tab.2 Comparison results of model prediction and actual measurement

ok HEAK ik i KEwZE/ % Hh e 25/ %6 U 3L I 4 2%/ h BHER/ % e v R
PR /10°m®  /(m®+s™)  prc TTLC  TLC  TTLC  TLC TTLC  TLC TTLC  TLC  TTLC
20160419-25  40. 40 137. 00 —12.04 —8.13 —9.09 —7.41 —2 0 86.20 89.12  0.69 0.87
20160713-18  92.70 354. 00 —15.33 —1.83 —16.67 —6.67 —4 —1 76.55 91.78  0.66 0. 90
20190827-31 33.90 148. 00 —17.57 —3.19 —24.81 2.41 1 0 71.20 91.16 0.63 0.91
20200505-14  57. 20 176. 00 —15.23 —4.37 —15.42 —10.95 3 2 78.90  91.13  0.72 0.91
20200914-27  67.00 335. 00 —12.50  4.32 —17.36 —13.46 0 —1 82.78  90.56  0.57 0.92
20210618-23 112.00 373.00 —8.92 —3.39 —19.76 3.96 —3 —1 85.70  91.45  0.61 0.93
20210917-24 113. 60 451. 00 —14.52 —7.46 —20.00 —8.32  —2 0 84.41  90.45  0.71 0.91
20220320-25  21. 60 62. 70 —9.58 —4.79 —10.08 —1.08  —4 —2 83.50  86.60  0.60 0. 85

S —13.21 —3.60 —16.65 —5.19 81.16  90.28  0.65 0. 90
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Fig.2 Comparison between model prediction and actual measurement
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Tab.3 Comparison of model parameter results

L 32

BHAE
(h) 2021032

bE b ZH 20160419-25  20160713-18  20190827-31  20200505-14  20200914-27  20210618-23  20210917-24  20220320-25 F-Y7A8IR/ %
K B 56.5 62.5 60 58 59,2 63 62 57.6 0.25
j 0. 036 0.035 0. 037 0.035 0.034 0.037 0.037 0.034 1.04
L, 18.6 19.2 18.8 18.7 19.2 19.2 19.1 18.8 0.26
L, 12.3 12.3 12.4 12.5 12.4 12.5 12.4 12.3 0.1
n 0.035 0. 035 0.037 0.034 0.037 0.033 0.033 0.032 4.17
B 1.37 1.45 1.23 1.23 1.23 1.37 1. 36 1.39 —7.16
A 0.17 0.22 0.26 0.21 0.21 0.24 0.16 0.18 —47.32
C, 0. 879 0. 821 0. 874 0.872 0. 819 0.82 0.813 0. 936
T, 4.0 2.5 4.3 4.2 2.9 2.6 2.6 7.4
k 342 387 631 568 487 365 312 342
E/RTM B 55 59. 6 61 58 60 59.5 59 58.4 1.98
j 0.035 0. 036 0.035 0.034 0. 035 0.035 0.034 0. 035 0. 36
L, 22.2 22.4 21.6 22.1 22.3 22.4 22.2 21.5 —0.4
L, 12.7 12.8 13 12.6 12.9 12.6 12.5 12.8 0.49
n 0.034 0.034 0.036 0.034 0. 036 0.034 0. 036 0. 036 —2.94
B 1.36 1.44 1.21 1.2 1.24 1.37 1.36 1.39 —4. 86
A 0.13 0.18 0.19 0.17 0.16 0.19 0.13 0.15 —47.73
C, 0. 878 0. 819 0.878 0. 881 0.813 0.817 0.816 0. 94536
T, 3.4 2.2 4.1 4.0 2.5 2.2 2.3 7.8
k 313 378 742 571 402 356 419 340
JINERLK ] B 29.1 28 30 30.2 29.8 30.6 32 29.2 0. 46
j 0.03 0. 031 0.031 0.03 0. 031 0.03 0. 031 0. 031 1.21
L, 9.2 9 8.6 8.8 9.1 9.3 8.9 9.1 0
L. 6.3 6.3 6.2 6.2 6.2 6.3 6.2 6.2 —0.6
n 0.034 0.034 0.033 0.038 0.038 0.036 0.037 0.037 3.04
8 1.36 1.48 1.31 1.3 1.32 1.36 1.36 1.38 —2.94
A 0.09 0.11 0.1 0.1 0.09 0.1 0.09 0.1 —21.88
C, 0.914 0. 877 0. 901 0.922 0. 864 0. 868 0. 889 0.941
T, 5.9 3.8 5.6 6.9 3.8 3.8 4.6 8.4
k 389 412 678 624 467 411 406 318
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Application of Improved Time-varying Linear Confluence Model

in Flood Forecasting

BAI Liu-xing' , SHI Yan-hong®, WANG Jian-hua' s WANG Fu-zhi’ . TAO Chun-hua®
(1. CHN Energy Dadu River Basin Hydropower Development Co. , Ltd. , Chengdu 610041, China;
2. Sichuan Xinneng Project Consulting Co. , Ltd. , Chengdu 610041, China;

3. CHN Energy Dadu River Big Data Service Co. , Ltd. , Chengdu 610041, China)

Abstract: From the objectives, variables and relations of the time-varying linear confluence model, it can be seen that
the model has some constraints such as static parameters and the inability to consider the influence of interval runoff, and
there are significant defects in the application of flood prediction. Therefore, the time-varying linear confluence model is
improved by combining the chaotic mapping with the rich model to solve the diversity and adding the influence operator to
replace the interval runoff. Using the measured runoff data of Maoergai Hydropower Station in the Heishui River basin
for many years, and taking the forecast process, flood volume, flood peak and peak time as the evaluation index, the ap-
plication analysis of the improved time-varying linear confluence model is carried out. The results show that the overall
prediction qualification rate of the improved model is increased by 9. 13%, and the certainty coefficient is increased by
0. 25, which expands the reliability and practicability of the application of the time-varying linear confluence model.

Key words: interval runoff impact; static parameters; time-varying linear confluence model; tent chaotic mapping;
improvement; flood forecasting
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Inversion of Hydraulic Parameters of Rural Water Supply Network

Based on Intelligent Optimization Algorithm

LIU Cheng-rong' s QIE Zhi-hong' , WU Xin-miao' ,ZHANG Hong-mei’ s WANG Wei-zhe®
(1. College of Urban and Rural Construction. Agriculture University of Hebei, Baoding 071001, China;
2. Head Office of Rural Water Supply, Shijiazhuang 050011, China;3. Baoding Survey and Design Institute of
Water Conservancy and Hydropower, Baoding 071001, China)

Abstract: The friction factor of pipeline is a key parameter in the design calculation, operation scheduling optimiza-
tion and fault diagnosis of water supply system. In order to determine this parameter accurately, an intelligent back-anal-
ysis method of pipe section friction factor based on dynamic search fireworks algorithm (dynFWA) coupled with hydraulic
calculation model of pipe network was proposed. The partial derivative relationship between node water pressure and fric-
tion factor was taken as the node sensitivity. In the improved genetic algorithm, the maximum sum of node maximum
sensitivity was taken as the goal to optimize the layout of monitoring points. Based on the optimized water pressure moni-
toring value at the monitoring point, the dynFWA algorithm was used to inverse the friction factor of each pipe section
with the objective of minimizing the average double error between the water pressure monitoring value and the calculated
value. In order to verify the inversion performance of dynFWA algorithm, the inversion of friction factor by dynFWA al-
gorithm and particle swarm optimization (PSO) algorithm were compared. The results show that the maximum relative
errors of the inverse value of the friction factor are 17.7% and 0. 7% before and after the optimization of the monitoring
points, which proves the necessity of the monitoring point selection and the superiority of the improved genetic algorithm
for the monitoring point selection. Under the condition that the water pressure at the monitoring node is added to noise,
the relative errors of the friction factor inversion results based on the dynFWA algorithm and the PSO algorithm are
9.67% and 14. 33% respectively, and the maximum relative errors between the actual water pressure value and the simu-
lated water pressure value at the monitoring point are 0. 358% and 0. 655% , which proves that the dynFWA algorithm
has higher accuracy in the parameter inversion problem compared with the PSO algorithm.

Key words: rural water supply network; improved genetic algorithm; dynamic search fireworks algorithm; monito-
ring point optimization; inversion of hydraulic parameters





