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Abstract

It has always been a difficult problem that is accurate prediction of breeding environment in wa-
terfowl breeding industry. Taking the outdoor culture environment parameters such as tempera-
ture, humidity, wind direction and solar radiation as the research object, this paper proposed a
linear prediction model of egg duck culture environment with high efficiency, and high precision
by using the parallel vector autoregressive time series VAR(2) (Vector Autoregressive (2)) model
prediction method which realizes a accurate prediction, early warning and control of the healthy
culture environment of egg duck.
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Table 1. VAR(2) Model Parameters /5 of outdoor laying duck culture environment in Zhongcun Panyu Guangzhou
= L IINESHFEINEISFRIAEIME VARQ)IERESH 4

R G PNGELEE) Z E AUE

Do —20.9894 —3266.5 —38856.1 -132.617 88.35907 —2.23125
R 0.154682 —32.2845 195.4664 1.481208 —4.13421 —0.01761
JRUA] —2.9E-05 0.54195 —0.36742 —0.00105 —0.00561 5.07E-05
K PH 48 55t —0.00023 0.036937 0.500874 0.001196 —-0.00271 —6.1E-06
i 0.034528 —3.6439 16.54638 0.871271 —3.19681 —0.00171
rdis 0.000551 —1.94691 —3.71202 0.020712 0.149613 —0.0005
AR —1.13848 53.67128 —175.135 1.048893 2427027 0.820912
JRE 0.006723 —29.8667 119.9309 —0.74371 5.307948 0.001556
SRR 0.000463 —0.07701 —0.27171 0.0007 —0.01578 6.59E-05
PR 0.000431 —0.0093 0.036465 —0.00159 0.005 —9.2E-06
L —0.045 —10.7503 10.05961 0.19573 1.03434 —0.00411
biT;-3 —0.00464 —3.49918 4.960479 —0.00458 0.269348 —0.00069
A 1.352646 —11.4609 554.1681 0.23676 —2.16657 0.203681
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0.010409 0.51356 1.938531 -0.00381 -0.03442 0.000177
0.51356 420.9221 334.5371 -1.71332 -0.13921 0.045674
s 1.938531 334.5371 8307.817 18.94704 -84.5386 0.100586
avb | —0.00381 -1.71332 18.94704 0.178217 -0.58644 0.000404
—-0.03442 -0.13921 -84.5386 -0.58644 4.504998 0.000733
0.000177 0.045674 0.100586 0.000404 0.000733 0.000353

WA SR B MBI A Y, IR M B AP AT = ANE NS SR A A5 VAR (2) 5 74 1 2 B0 56 1)
t-ratio fE UM% 2:

Table 2. VAR(2) model t-ratio of outdoor laying duck culture environment in Zhongcun Panyu Guangzhou
2. ITMESHAEINEIFEINE VARQ)EE! t-ratio

T beta-value se-value t-ratio 5 beta-value se-value t-ratio
1 —20.9894 13.17601 -1.593 40 -132.617 54.51938 —2.43248
2 0.154682 0.096932 1.595785 41 1.481208 0.401081 3.693039
3 —2.9E-05 0.00048 -0.06123 42 —0.00105 0.001988 -0.52601
4 —0.00023 0.000123 —1.87966 43 0.001196 0.000509 2.347353
5 0.034528 0.032677 1.056656 44 0.871271 0.135209 6.443896
6 0.000551 0.006014 0.091647 45 0.020712 0.024886 0.832273
7 —1.13848 0.523924 —2.17298 46 1.048893 2.167879 0.483834
8 0.006723 0.102208 0.065775 a7 -0.74371 0.422913 —1.75854
9 0.000463 0.000474 0.976753 48 0.0007 0.001962 0.356712
10 0.000431 0.000115 3.754746 49 —-0.00159 0.000475 -3.34709
11 —0.045 0.032297 —1.39326 50 0.19573 0.133639 1.464625
12 —0.00464 0.006047 —0.76692 51 —0.00458 0.02502 —0.18288
13 1.352646 0.537972 2.514341 52 0.23676 2.226009 0.106361
14 -3266.5 2649.58 —1.23284 53 88.35907 274.1091 0.32235
15 —32.2845 19.49208 —1.65629 54 —4.13421 2.01653 -2.05016
16 0.54195 0.096595 5.610531 55 —0.00561 0.009993 -0.56168
17 0.036937 0.024755 1.492092 56 —-0.00271 0.002561 -1.05784
18 -3.6439 6.570989 —0.55454 57 -3.19681 0.679794 —4.70262
19 —1.94691 1.209428 -1.60978 58 0.149613 0.12512 1.19576
20 53.67128 105.3564 0.509426 59 2.427027 10.89952 0.222673
21 —29.8667 20.55309 —1.45315 60 5.307948 2.126295 2.496337
22 —0.07701 0.095354 -0.8076 61 -0.01578 0.009865 —1.59954
23 —0.0093 0.023064 —-0.40319 62 0.005 0.002386 2.095602
24 —10.7503 6.49468 —1.65524 63 1.03434 0.671899 1.539427
25 —3.49918 1.215936 —2.87776 64 0.269348 0.125793 2.141194
26 —11.4609 108.1815 —0.10594 65 —2.16657 11.19179 -0.19359
27 —38856.1 11771.17 —3.30096 66 —2.23125 2.425863 -0.91977
28 195.4664 86.5966 2.257207 67 -0.01761 0.017846 —0.98699
29 -0.36742 0.429139 -0.85619 68 5.07E-05 8.84E-05 0.573258
30 0.500874 0.109978 4.554293 69 -6.1E-06 2.27E-05 -0.27047
31 16.54638 29.19264 0.5668 70 —-0.00171 0.006016 —0.28444
32 -3.71202 5.373072 —0.69086 71 —0.0005 0.001107 —0.45486
33 —175.135 468.0623 —0.37417 72 0.820912 0.096461 8.510331
34 119.9309 91.31028 1.313444 73 0.001556 0.018818 0.082669
35 -0.27171 0.423627 -0.64139 74 6.59E-05 8.73E-05 0.754468
36 0.036465 0.102466 0.355869 75 —9.2E-06 2.11E-05 -0.43513
37 10.05961 28.85362 0.348643 76 -0.00411 0.005946 —0.69098
38 4.960479 5.401982 0.91827 77 ~0.00069 0.001113 ~0.61999
39 554.1681 480.6131 1.153044 78 0.203681 0.099047 2.056402
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Figure 1. Wind speed prediction map of VAR(2) Model for outdoor laying duck cul-
ture environment in Zhongcun, Panyu, Guangzhou
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Figure 2. Wind direction prediction map of VAR(2) Model for outdoor laying duck
culture environment in Zhongcun, Panyu, Guangzhou
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Figure 3. Pressure Prediction map of VAR(2) Model for outdoor laying duck culture
environment in Zhongcun, Panyu, Guangzhou
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Figure 4. Humidity prediction map of VAR(2) Model for outdoor laying duck culture
environment in Zhongcun, Panyu, Guangzhou
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Figure 5. Solar radiation prediction map of VAR(2) Model for outdoor laying duck
culture environment in Zhongcun, Panyu, Guangzhou
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Figure 6. Temperature prediction map of VAR(2) Model for outdoor laying duck

culture environment in Zhongcun, Panyu, Guangzhou
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Table 3. Evaluation results of VAR(2) model of outdoor laying duck culture environment in Zhongcun, Panyu, Guangzhou
= 3. IINESHFEINEIFIAEIME VARQ)EE TN

bES AN KB s E A
MSE 0.010409 420.9221 8307.817 0.178217 4.504998 0.000353
RMSE 0.102025 20.51639 91.14723 0.422158 2.122498 0.018784
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