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Problem Description

@ Select influencing factors from climate aspect, social aspect
and economic aspect of Bayannur, which are related to the

total water requirement;
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Problem Description

@ Select influencing factors from climate aspect, social aspect
and economic aspect of Bayannur, which are related to the

total water requirement;

o Built total water requirement model using these influencing

factors;

@ Forecast total water requirement.
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Influencing Factors

Table 1. the influencing factors which determine the total water requirement.

Influencing factors

Influencing factors

Precipitation

Annual mean temperate

The highest mean temperate all the year round
The lowest mean temperate all the year round
Annual average sunshine time

Annual frost-free period

Annual average groundwater depth in the irrigation area
Water diversion in the irrigation area

The first irrigation water of the main canal
Water diversion of main canal straight mouth
Loss of conveying water

Water use efficiency of main canal
Evaporation

Population

GDP

Gross value of production of the primary industry
Gross value of production of the secondary industry
Gross value of production of the tertiary industry
Per capita GDP

Comprehensive water consumption per capita
Urban per capita disposable income

Per capita net income of farmers and herdsmen
The planting area of crops in Hetao-irrigated region
The gross irrigation quota in Hetao-irrigated region
The livestock number

The total grain output

Gross agricultural output value

Gross industrial output value

Gross construction output value
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Two solutions
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Four models

Model 1 Model 2
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Four models

Model 3 Model 4
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e-Support Vector Regression
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e-Support Vector Regression

@ Dual problem

!
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Decision function

1
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i=1
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e-Support Vector Regression

Algorithm 1 e-Support Vector Regression

(1) Input the training set 7' = {(x1, 1), -+, (xp,y1)} € (R* X Y) . where x; e R",y; € Y =R,i=1,---,1;

(2) Choose an appropriate kernel K(x, x’), an appropriate accuracy & > 0 and the penalty parameter C > 0;

(3) Construct and solve the convex quadratic programming problem (9), obtaining a solution o® =
(ar,aj, -, a,a)7;

(4) Compute b: choose a component of @™, a; € (0,C) or ay € (0,C). If @; is chosen, compute

!
b=y;- Z(a,* - a)K(x;, xj) + &; (10)

i=1

if @} is chosen, compute

b=yi—

!
(] — @)K (xi, xi) — & an

i=1

(5) Construct the decision function

1
y=gx) = Z((rf — @)K (x;, x) + b. (12)
i=1
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Time Series Analysis

@ A time series is a sequence of data points, measured typically

at successive points in time spaced at uniform time intervals;
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Time Series Analysis

@ A time series is a sequence of data points, measured typically

at successive points in time spaced at uniform time intervals;

@ Autoregressive moving average(ARMA) model is the

most-used model in time series analysis.
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Experimental Results
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Experimental Results
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Experimental Results

Table 5. the total water requirement from the year of 2012 to 2016 via SVR and ARMA model and ARMA model directly.

Year Using SVR and ARMA model Using ARMA model directly
2012 47.120 50.200
2013 47.950 50.132
2014 49.341 50.064
2015 50.676 49.997
2016 52.807 49.929

60

=—4&— use SVR and ARMA model

58 =©— use ARMA model directly

56 |

54 ]

- /
o >
' / , ]
4

46 B B B B 4

44 1

2 B B : : 4

I I I I I I I
012 20125 2013 20135 2014 20145 2015 20155 2015&’%0&5ResearthCen(erOrvFlclmuusEcunumy&Da(aSmence

e Series Analysis for the F

Xuchan Ju Support Vector Regression and




Conclusion

@ propose two solutions to the forecasting of Bayannur's total

water requirement;
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Conclusion

@ propose two solutions to the forecasting of Bayannur's total

water requirement;

@ Two methods both provide scientific basis for the forecasting

of Bayanuur’ s total water requirement;

@ Forecasting the total water requirement accurately is the

precondition of allocating the water resources reasonably;

@ Our work is important and meaningful to promote the

development of Bayannur.
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Further work

@ Use more methods to forecast Bayanuur's total water

requirement.
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Further work

@ Use more methods to forecast Bayanuur's total water

requirement.

@ allocate the water resources reasonably
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Thank you for your listening!
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