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Abstract

In this paper, a multi-factor impact model on grassland grazing strategy is established, and a pre-
diction model is given to describe and calculate the future development trend and results. A ma-
thematical model of the effects of different grazing strategies on soil physical properties, vegeta-
tion biomass and soil components was established, and the decision tree analysis model was com-
bined with the soil moisture, rainfall and soil evaporation, establish a relationship between the
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three. First, the effects of different grazing strategies on soil physical properties and vegetation
biomass were obtained by single-factor analysis of variance and multiple comparison. Then, based
on the ADF checklist, time series analysis model was used to establish the prediction model, and
the soil composition of the plots under different grazing intensities was detected. Finally, decision
trees were used to Quantitative analysis the data, the parameters were set in SPSSPRO to predict
different soil moisture in different months.
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Figure 1. Ideas for solving problems
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Figure 2. Number of samples at each grazing intensity
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Figure 3. Vegetation biomass under different grazing intensities

3. BMHGEE THEREMERIERE

DOI: 10.12677/mo0s.2023.122131 1403 R ()


https://doi.org/10.12677/mos.2023.122131

PUREy e

350

300

250

b BE R AE B

ST ST A e S A S S o S N S (S S S S o (T o S S SN S s o S S N S S o o o

R R R SRR R R T SR SR S RO O S R TR S
R R B R T R R e R B TR s s IV E R T B IR RERE R

Figure 4. Soil moisture characterization under different grazing intensities
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Figure 5. Total values of vegetation biomass under different grazing
intensities
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Figure 6. Soil moisture characterization values under different graz-
ing intensities
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Figure 7. One-way ANOVA VS
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Table 1. Analysis of variance results table
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Table 2. Results of post hoc multiple comparisons (LSD)
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TEH(0 K) EH(12 K) 19.174 12.753 6.421 0.006001
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4 2022 [ 115375 [ 44.125 14.96 [ 52.13 f 93.44 [ 164.48 '5.98 607.31/
5[ 2021 [ 115375 | 44.125 15.17 50.4 82.44 [ 165.92 1.13 193.8
6 2021 | 115375 | 44.125 13.93 f 50.4 82.44 [ 165.92 1.53 530.86
7 [ 2021 [ 1156375 | 44125 [ 14.37 50.38 i 82.43 [ 165.92 75 . 483
8 2021 [ 115375 [ 44125 | 14.18 T 49.84 i 81.94 I 165.92 1114 65.53
9 [ 2021 [ 115375 | 44125 [ 14.77 4777 79.86 [ 165.91 716.38 37.34
10 2021 | 1156375 [ 44.125 17.66 47.63 76.28 [ 165.71 [25.57 134.37
11 2021 115375 | 44.125 221 [ 61.7 85.27 [ 165.46 [30.88 52.07
12 2021 115375 | 44.125 20.36 [ 56.11 85.64 [ 165.15 719.25 17.78
13[ 2021 [ 115375 | 44125 | 21.01 59.26 87.32 [ 164.85 17.94 10.67
14 2021 [ 115375 | 44125 16.93 § 54.84 92.52 I 164.59 710.48 118.62
157 2021 [ 115375 | 44125 | 13.91 52.17 93.43 i 164.49 "1.44 240.03|
16 2021 | 115375 | 44125 [ 13.14 r 52.14 f 93.45 [ 164.48 0.93 4.54|
17 [ 2020 | 115375 | 44.125 12.21 1 33.85 47.07 [ 166.7 '0.36 2.29|
18 2020 [ 115375 | 44.125 11.86 r 33.85 47.07 [ 166.7 '0.63 5.08
19 2020 [ 115375 | 44125 | 11.95 [ 33.84 f 47.07 [ 166.7 f2.78 5.84]
20 2020 [ 115375 | 44.125 13.73 33.65 46.99 [ 166.7 "10.89 25.65|
21 [ 2020 115375 | 44.125 16.51 34.02 46.68 [ 166.7 '21.31 83.31)
22 [ 2020 115375 | 44.125 17.01 1 40.0 46.43 i 166.67 [24.06 179.96|
23| 2020 115.375 | 44.125 21.31 f 56.6 54.24 f 166.62 [32.37 35.81
24 2020 [ 115375 | 44125 [ 20.79 [ 56.63 68.52 [ 166.51 [24.66 36.12|
25 2020 [ 115375 | 44125 | 20.04 56.67 76.04 T 166.32 [17.58 10_67[
26[ 2020 | 115375 | 44125 [ 16.59 52.88 80.84 ' 166.09 711.99 432
27 2020 [ 115375 | 44.125 15.04 50.66 82.25 165.95 "2.52 8.64/
28 [ 2020 115375 | 44.125 16.51 [ 50.4 82.44 [ 165.92 151 4.06
29 2019 115375 | 44.125 10.27 [ 46.07 63.68 [ 167.03 0.79 20.57
30 2019 [ 115375 | 44125 | 9.64 46.07 63.68 [ 167.03 0.32 533
31 2019 | 115375 | 44125 | 10.02 r 46.05 63.66 T 167.03 T1.28 28.54
32 2019 [ 115375 | 44125 [ 11.22 1 45.67 r 63.41 [ 167.03 5.0 16.51
33[ 2019 [ 115375 | 44.125 15.88 4471 62.31 [ 167.02 [22.68 113.54
Figure 8. Meteorological data sheet
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13. 3% o/N EE LR ME

Table 3. Mean values of soil composition under different grazing intensities

3. FRIMHGRE TR IE

HGI

R (intensity)  SOC H3EHHIBE  SIC HIELHLBE STC + 34 4N +3 O/N H
NG 15.587 7.678 23.265 1.846 13.555
LGI 14.936 7.985 22.921 1.842 13.032
MGI 14.135 7.082 21.218 1.746 12.863
HGI 14.739 7.633 22372 1.817 13.109
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Table 4. ADF test sheet
52 4. ADF #8165

B EAmE p AIC li i
1% 5% 10%
0 -3.967 0.002""" 23.262 —4.473 -3.29 -2.772
SOC -3 HLBE 1 -5.327 0.000™" 22.286 —4.665 -3.367 -2.803
2 -12.083 0.000""" 21.646 —-5.354 -3.646 -2.901

AT AR 1%, 5%, 10%[1 53 KT

N 8] 7 51) 43 BT ABE 20 2 5K 1 o 00 P R (R I T) e A0 Kt , dlad e i ¢ B e HR i mr U5 (R 4E
AT RN — DA R A 51, 5 SR EEP < 0.05), WEHHELEE %, %508 — PR
&7 31[6].

M EFFFRGL T LR E], X TA8 8 SOC A HIbK:

ZHMEON 0 I, BENE P IIMEN 0.0027, KT EREBLEEE, 4R, %5508 TR R E
FFHI[7].

B, ZE00Ech 1, SN P IIMEN 0.000™", Z0MEcy 2 1, EFEM P AYME N 0.0007", K
P EREIEENE, BRI, FACNFRAERFS], BASHunE s .

Table 5. Model parameters table
5. RESHR

R PRk % t P>t 0.025 0.975

W 15.143 0.337 44.965 0 14.483 15.804
ar.L1.S0C T3 MLk -0.806 0.243 -3.311 0.001 -1.283 -0.329
ar.L.2.S0C T3EH P -0.533 0.261 -2.043 0.041 —1.044 -0.022

XFFARE SOC HIEA L, 2T AIC {5 BN F RS, ALy ARIMA 82, 0, 0) K4
KHIET 0 Z%dE, BT HFRER:
y(t)=15.143-0.806x y (¢t —1)—0.533x y(t - 2)
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Figure 14. SOC soil organic carbon fitting and prediction map
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Table 6. SOC time series prediction table of soil organic carbon
% 6. SOC HIRBHLRKAHIA[E] F 5T R

it e
W B0 (i T FRIEES
1 16.234951815413662

S T T A B RE, BT ER R R OB T 2002 4R HIER A BLBR . TEHLBR
SN SERA IR, HREE 7 7.

Table 7. Soil status under different grazing intensities

7. FRIMHGRE THHIRRTS

BRI plx bmARB ANERE LRAR £N HRON
G17 16.235 8.875 25.296 1.834 14.734
NG G19 15.634 7.102 22.902 1.663 13.562
G21 15.814 7.055 22.868 1.902 14.696
G6 16.478 7.737 18.870 1.818 12.672
LGI G12 14.655 7.216 21.862 1.982 13.473
G18 15.635 9.005 23.373 1.713 12.932
G8 15.395 5.804 18.503 1.852 11.526
MGI Gl1 14.086 7.075 20.035 1.737 12.666
Gl6 13.675 9.815 23.493 1.977 15.590
G9 13.976 1.934 22221 1.793 13.355
HGI G13 14.533 6.901 21.433 1.777 12.765
G20 16.322 8.418 23.484 2.036 13.206

SR RIS AT, TN & TS FE A ) 92.3%, ¢ BTN 45 Bk B4 = O vERR A
4. T{GEETOM 53
4.1. REHXEYI

PR AR AL T HRSR SRGS s (B ) S S SR R T B, — I T P ks, 3 DL
RS 1 22 (L B i AU U B2 PR A A D R SRR U, e o PRl e 7 AOSR A AE AN R 2 1 R 2 2K R IN i, A5
i A, O PR

4.2. YR
X EAE AT PTAACAL B, 0] 15~18 P
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Figure 15. Precipitation view
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Figure 16. Visual view of soil evaporation
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Figure 17. Humidity view
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Figure. 18. Relationship between soil evaporation and precipitation
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Figure 19. Precipitation model fitting and forecast map
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Figure 20. Soil evaporation model fitting and prediction
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Table 8. Table of predicted results
2 8. TUNEERE

i Hip umm@E 4Mm@E wwm@E mMm@§
(kg/m?) (kg/m?) (kg/m”) (kg/m?)

04 12.159 52.128 93.435 164.48

05 13.98 50.05 76.935 166.208

06 17.20 49.635 76.938 166.544

07 18.527 49.751 79.674 166.438

2022 08 18.527 49.349 81.003 166.231
09 12.003 46.947 78.917 166.045

10 15.510 46.466 74.015 165.688

11 15.510 63.638 88.113 165.278

12 14.883 60.715 89.87 164.837

01 14.882 62.348 90.873 164.477

02 18.5271 56.42 97.167 164.154

03 15.5103 51.105 97.209 164.098

04 17.100 49.919 95.21 164.203

05 18.580 28.26 74.148 166.996

2023 06 14.883 24.5 63.432 167.627
07 12.189 26.516 64.822 167.51

08 17.2097 29.318 53.441 167.22

09 13.9897 32.175 47.453 166.962

10 17.100 41.041 48.683 166.749

11 18.563 35.985 47.532 166.984

12 17.522 37.954 46.32 166.325
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