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Tab.1 Actual water use data of Nanchang between

2003 and 2015

Juyii| Tl Al S B s
Ey o KE/ FHoK/ K/ HAK/  FHK/

(10°m*)  (10'm’)  (10°m’)  (10'm’) (10°m’)
2003 24.21 9. 81 11.55 2.53 0.32
2004 26.22 8.72 14. 47 2.75 0.28
2005 28. 14 8.30 16.92 2. 60 0.32
2006 27.71 8. 11 16.73 2.52 0. 35
2007 32.55 7.51 21.27 2.92 0. 85
2008 30. 42 6. 90 19.73 2.94 0. 85
2009 33.42 6.57 20. 15 3.21 3.49
2010 30. 87 7.51 17.37 3.49 2.50
2011 31.26 8.97 17.70 4.03 0.56
2012 28. 82 9.20 14. 68 4.36 0.58
2013 32.62 9.35 18.23 4.45 0.59
2014 31.42 8.92 17. 35 4.54 0.61
2015 30. 64 9.17 16. 21 4. 64 0.62
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Fig.1 Distribution of historical water use in Nanchang
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Tab.2 Historical total water use, population, gross

industrial production, gross agricultural production

in Nanchang between 2003 and 2015

P BHAKE, O AH/ Tolk 7= felk s

(10"m*)  (10* N) fH/(10° J&) {H/(10° JT)
2003 24.21 443,75 250.95 51.29
2004 26.22 446. 97 306. 08 99. 11
2005 28. 14 450. 07 374.93 115.76
2006 27.71 453. 08 448. 15 124. 58
2007 32.55 456. 30 532.75 142. 84
2008 30. 42 459.79 676. 61 171. 14
2009 33.42 463. 21 753.20 187.20
2010 30. 87 504. 26 952.75 204. 66
2011 31.26 508. 90 1223.72 229.70
2012 28. 82 513.16 1290.93 249. 35
2013 32.62 518.42 1 398. 63 266. 12
2014 31.42 524.02 1 500. 70 283.63
2015 30. 64 530. 29 1 619. 50 296. 92
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Tab.3 Best results achieved by the linear prediction model

A BRE/(10° m®) BINAE/(10° m')  BR%E/%
2013 32.62 32.06 1.72
2014 31.42 32.63 3.85
2015 30. 64 33.06 7.90
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Tab.4 Best results achieved by the exponential

prediction model

Ay SEBRE/(10° m')  HIE/ (10" m')  IRE/%

2013 32.62 31. 14 4.54
2014 31.42 31.31 0.35
2015 30. 64 31.36 2.35
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Tab.5 Best results achieved by the hybrid prediction

model
B SEhRME/(10° m')  WME/(10° m®) R/ %
2013 32.62 31.26 4.17
2014 31.42 31.4 0. 06
2015 30. 64 31.45 2. 64
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Water Resources Demand Prediction Based on Particle Swarm Optimization

LONG Zhiwei', XIAO Songyi’, WANG Hui’, ZHOU Xinyu’, LI Wei®

(1.Yaohu Honors College, Nanchang Institute of Technology, Nanchang 330099, China; 2.Jiangxi Province Key Laboratory of
Water Information Cooperative Sensing and Intelligent Processing, Nanchang Institute of Technology, Nanchang 330099, China;
3.School of Computer Information Engineering, Jiangxi Normal University, Nanchang 330022, China; 4.School of Information

Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract. For the prediction of future water resources demand in Nanchang city, a method based on particle
swarm optimization was proposed for water resources demand prediction. Based on historical population, econo-
my and water demand data of Nanchang city, linear, exponential and hybrid prediction models were construc-
ted. The prediction models were optimized by particle swarm optimization to determine the parameters of mod-
els. Simulation results showed that all three models could achieve good prediction accuracy. The hybrid predic-
tion model obtained the best performance and the prediction accuracy reached 97.71%.

Key words: swarm intelligence; particle swarm optimization; water resources demand; prediction; optimiza-

tion



