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Fig.1 Soil sampling location in research area
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Tab.1 Average particle composition of

nine Kinds of soil textures
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Fig.2  Contrast of simulated results
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Tab.2 Statistical results contrast for water content of saturated soil (6,) g/g
5 BP HAL i AL BNN 452 2 gy A A8 ik "
SSC SSC + BD SSC + BD + OM SSC SSC + BD SSC + BD + OM
1y 0.497 0.494 0.505 0.509 0.520 0.520 0.524
b i 22 0.043 0.053 0.063 0.039 0. 040 0. 046 0.043
i 2% 0.002 0.003 0. 004 0. 002 0. 002 0. 002 0.002
i /ME 0.394 0.343 0.392 0. 440 0. 455 0.399 0. 447
i RAH 0.601 0.621 0.663 0. 546 0. 632 0.598 0.621
KA 21. 848 21.727 22.236 22. 409 22.877 22.839 23. 069
®3 RABUREITERIILE (FREKE)
Tab.3 Statistical results contrast for residual water content (6, ) g/g
BP RAL i AL BNN #5504y A .
15 H SEE
SSC SSC + BD SSC + BD + OM SSC SSC + BD SSC + BD + OM

-1 0.221 0.239 0.217 0.221 0.228 0.214 0.212
bR o 22 0. 081 0.079 0. 090 0.039 0. 069 0. 067 0. 106
ik 0. 006 0. 006 0.008 0. 002 0. 005 0. 005 0.011
i/ ME 0. 045 0. 069 0.032 0. 046 0. 142 0. 056 0.011
e KA 0.367 0.541 0. 420 0. 267 0. 426 0.368 0.372
SR 9.732 10.517 9.535 9.726 10. 020 9.199 9.308
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Tab.4 Contrast of statistical results of parameter o

BP 5 R fg A% it

BNN 45 2 fiy A 78 4k

it H S A
SsC SSC +BD SSC + BD + OM SsC SSC + BD SSC + BD + OM
Sy 0. 026 0. 040 0. 041 0. 029 0. 029 0.028 0. 032
i o 22 0. 028 0. 075 0. 046 0.017 0. 006 0.010 0. 053
ik 0. 001 0. 006 0. 002 0 0 0 0. 003
/M 0 0. 001 0 0.013 0. 024 0. 006 0. 001
N 0. 149 0.399 0.209 0. 097 0. 046 0. 058 0.179
kA 1. 141 1.780 1. 803 1.292 1.294 1.233 1. 400
x5 VGIRESH nHiItHERIT
Tab.5 Contrast of statistical results of parameter n
S BP 5 A4 iy A\ A% BNN frﬁ’ﬂiﬁ/@é% 7 —_
SSC SSC + BD SSC + BD + OM SsC SSC + BD SSC + BD + OM
S 1. 290 1.244 1.259 1.227 1.284 1.228 1.226
b 22 0.241 0.159 0.231 0.031 0.142 0.247 0.129
ik 0.058 0. 025 0. 054 0. 001 0. 020 0.061 0.017
/M 1. 056 1. 004 0.913 1. 155 1.027 1.012 1. 002
KA 2.063 1.787 1. 956 1.269 1.701 2.411 1.611
SRA 56.765 54.727 55. 408 53.975 56.513 54.017 53.943
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Tab.6 Error statistics of predicted results

BP B8R fy A\ G

BN H4 A 2% Bt

2R SSC SSC + BD SSC + BD + OM SSC SSC + BD SSC + BD + OM
0.1030 0.0832 0.080 8 0.0819 0.080 4 0.082 1
0, 0.0532 0.0432 0.043 4 0.043 4 0.040 4 0.0433
0, 0.048 3 0.0439 0.042 1 0.0433 0.048 7 0.043 1
a 0.0536 0.0539 0.053 1 0.0521 0.047 0 0.049 9
n 0.2200 0.2126 0.216 6 0.2114 0.2199 0.217 1
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Fig.3 Contrast of predicted results of SWRC for different texture soil
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Application and Adaptability Evaluation of Bayesian Model in
Soil Transfer Functions

Zhang Na' Qu Zhongyi' Yang Xiao' Fu Xiaojun’
(1. College of Water Resources and Civil Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China

2. Shahaoqu Irrigation Experimental Station, Jiefangzha Management Bureau of Hetao Irrigation District, Hangjinhougi 015400, China)

Abstract; In order to study the spatial parameters of the distributive hydrological models among the
ecological influences of regional farmland under the condition of water-saving practices in large scale
irrigation district, the Bayesian neural networks and back-propagation artificial neural network models
were applied to establish regional pedotransfer function models. Based on the relationship of measured
soil characteristic contents, soil particle percentage, organic matter and bulk density, the adaptability of
these two kinds of ANN models were evaluated through simulated and predicted values statistically,
accompanied with the SWRC figures. Results indicated that the BP and BNN were both feasible PTFs
methods. The training simulated accuracy of traditional BP model was better than that of BNN. However,
the predicted accuracy of BNN model generally was better than the BP model. Furthermore, the
predictive accuracy of BP model was significantly influenced by the number of input factor groups. But
there were little influences on different input factors of BNN model. So, the BNN showed good robustness
for the simple inputs. Besides, the predicted SWRC was better fitted with measured and VG fitted curve
than that of ANN. Thus, the BNN model was better than the traditional artificial neural network model. It
had better adaptability in the pedotransfer function establishment when only soil particle distribution was
used. All showing that the BNN method was a practical method for regional pedotransfer function
establishment.

Key words: Bayesian neural network Hetao irrigation district Pedotransfer functions Adaptability



