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Comparison of Stochastic Parameter Simulation Methods Based on
Regional Scale Border Irrigation Numerical Model
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Abstract; The uncertainty of border irrigation parameters will directly affect the simulation results of
border irrigation flow model for surface irrigation management at regional scale. Latin hypercube sampling
(LHS), updated Latin hypercube sampling ( ULHS) and simple Monte Carlo sampling ( SMCS) are
studied in sampling convergence, stability and simulation efficiency based on regional scale border
irrigation simulation method and soil properties spatial randomness. In terms of the sampling accuracy,
ULHS and LHS can satisfactorily represent the statistical characteristics of soil bulk density. In the
simulation convergence aspect, ULHS has the faster convergence than LHS and SMCS, which indicates
that ULHS can significantly improve the sampling quality and reduce the sampling frequency. In the
simulation accuracy, simulation times of ULHS are less than those of LHS and SMCS, simulation
accuracy and distribution pattern are better than those of LHS and SMCS. Stability simulation of ULHS is
better than those of LHS and SMCS. Computational efficiency of ULHS is increased by 0.23-fold and
1. 8-fold than those of LHS and SMCS, respectively. Convergence rate of ULHS is faster than those of LHS
and SMCS. In addition, ULHS can improve computational efficiency and sampling stability. ULHS can help to
improve the simulation performance of regional scale border irrigation stochastic simulation model.
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Tab.1 Statistical characteristics values of soil properties in experimental area of Mawan Irrigation District
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Tab.4 Mean convergence value u and standard deviation S, of border irrigation performance evaluation

from three stochastic simulation methods

W R z b o e
- u S, u Sq u Sy u Sy
610 7.63 0. 541 0. 668 0.097 0.697 0.039 0.554 0. 061
SMES 1200 7.63 0. 547 0. 670 0. 100 0. 696 0.039 0.554 0. 061
‘ 270 7. 64 0.576 0. 670 0.104 0.697 0.041 0.554 0. 065
LHS 1200 7.63 0. 566 0. 668 0. 106 0. 696 0.042 0. 555 0. 064
230 7.63 0. 541 0. 668 0. 105 0. 698 0.040 0. 555 0. 061
ULHS 1200 7.63 0. 546 0. 667 0. 105 0. 697 0. 040 0.555 0. 062
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Fig.8 Cumulative probability curves of different border irrigation evaluation index values

B9 AFBEREEN SR S REAR AR

Fig.9 Relationships between mean values of different border irrigation evaluation

indexes and corresponding sample sizes

RS 3 FEEHUELLITTESHE 1000 MR S0 KRB B N HEARE G THRETNERILETRRY
Tab.5 Ratio variation coefficients of border irrigation evaluation indexes under mean constraint condition based

on 1 000 samples taken 50 times from three stochastic simulation methods

e Z g E, Cy Dy
SMCS 0. 099 0.034 0.093 0. 062
LHS 0. 052 0. 026 0. 056 0. 043

ULHS 0. 048 0.023 0.052 0.039
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Tab.6 Computational efficiency of three stochastic Rk o B IERL TS T BB 1 1 R DX e P A5
simulation methods under condition of border Tuﬁ‘%%l%ﬂ*ﬁ THE RS E?ﬁ%#%f(%*ﬁ%ﬂ
irrigation evaluation index mean convergence PR E 0. 23 155 1. 80 £%, A B T4 5k 14wt [a) |

e 2 E, Cy Dy, Efifl AT RS o TRk, 7 Ay s DXl R i Pt LA

SMCS  0.0058 0.0054 0.0077 0.0065 0.0054 VRS, SeBUIE IE P71 88 57 7 B3 E J i R

LHS 0.0126 0.0124 0.0135 0.0125 0.0124 BN T E RS,
ULHS ~ 0.0139 0.0172 0.0169 0.0150 0.0139
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