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Abstract

Based on the exponential curve model and the modified exponential curve model, an improved
exponential curve model is proposed by introducing the time power term in this paper. According
to the idea of non-linear least square method and trust region algorithm, the parameters of the
new exponential curve model are estimated. On this basis, the model is applied to the total water
resources of Tibet Autonomous Region. Firstly, the specific values of system parameters are
solved by using the Matlab software, and then the specific expression of the new model is given.
Furthermore, the results of the new model are compared with the classical exponential curve and
the modified exponential curve model. The calculation results show that the new modified model
has higher prediction accuracy on the total water resources in Tibet Autonomous Region.
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Table 1. The raw data of the total water resources of tibet autonomous region (hundred million cubic meters)
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R 2004 2005 2006 2007 2008 2009 2010
SEhRE 4665.16 4451.07 4157.14 4321.38 4560.20 4029.16 4593.00
Fy 2011 2012 2013 2014 2015 2016 2017
SEBRME 4402.71 4196.35 4415.74 4416.30 3853.00 4642.20 4749.90
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Table 2. The calculation results of the total water resources in Tibet autonomous region by using the exponential curve,
modified exponential curve and improved exponential curve

2. fEHEhEe . IZIERIEBEAFIITEUE A AR B RKEREENTTESER

oy SEFRE FaSh 2% APE (%) fEIEFRE i 2% APE (%) e Hoh £ APE (%)
2004 4665.16 4492.7207 3.6963 4398.7176 5.7113 4354.4133 6.6610
2005 4451.07 4464.0690 0.2920 4398.7107 1.1763 3498.2293 21.4070
2006 4157.14 4435.6000 6.6984 4398.6904 5.8105 3698.3086 11.0372
2007 4321.38 4407.3125 1.9885 4398.6312 1.7877 3728.2893 13.7246
2008 4560.20 4379.2054 3.9690 4398.4584 3.5468 3800.6831 16.6553
2009 4029.16 4351.2776 7.9947 4397.9538 9.1531 3877.5154 3.7637
2010 4593.00 4323.5279 5.8670 4396.4802 4.2787 3964.7169 13.6791
2011 4402.71 4295.9551 2.4248 4392.1776 0.2392 4060.7058 7.7680
2012 4196.35 4268.5582 1.7207 4379.6141 4.3672 4165.3080 0.7397
2013 4415.74 4241.3360 3.9496 4342.9294 1.6489 4278.1742 3.1154
2014 4416.30 4214.2875 4.5742 4235.8119 4.0869 4399.0389 0.3908
2015 3853.00 4187.4114 8.6792 3923.0346 1.8177 4527.6633 17.5101
2016 4642.20 4160.7067 10.3721 3009.7415 35.1656 4663.8366 0.4661
2017 4749.90 4134.1723 12.9630 342.9741 92.7793 4807.3699 1.2099

MAPEg (%) 4.3780 3.4466 9.9810

MAPE(y. (%) 11.6675 63.9725 0.08380

MAPE 1 (%) 5.4995 12.7583 8.7544
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