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Abstract

In this paper, different grazing strategies evaluate and analyze vegetation biomass, soil moisture
and soil organic matter content, predict soil moisture in time series from precipitation and soil
evaporation data, establish a fitting prediction of soil organic matter content under different graz-
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ing intensities from the historical monitoring soil data of grassland monitoring points, and obtain
an optimal grazing strategy, which promotes the sustainable development of grassland. Firstly, from
the perspective of mechanism analysis, a comprehensive evaluation model of entropy weight Top-
sis is established, and the effects of different grazing strategies on vegetation biomass and differ-
ent grazing intensities on soil moisture are evaluated respectively. Then, using a time-series-based
random forest forecasting model, soil moisture at different depths from April 2022 to December
2023 is forecasted. Finally, from the perspective of mechanism analysis, the Topsis comprehensive
evaluation method based on expert weighting is established to evaluate the effects of different
grazing strategies on soil chemical properties, and then combined with the relevant data of at-
tachments, a multi-layer LSTM model based on time series is used to predict some organic carbon,
inorganic carbon, total N and C/N ratios in the same period of 2022 under different grazing inten-
sities.
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Table 1. Effects of different grazing intensities on vegetation biomass

= 1. FRIMHGREMER I EF 0

tiesil KEHE Fr oy
Xt HR(NG) 13.4 18.3 0.2133
(LG 15.1 21.5 0.4822
HAk(MGI) 15.4 18.8 0.2985
FHH(HGI) 12.9 15.7 0
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Table 2. Effects of different grazing intensities on soil moisture at different levels

= 2. PRIMHGRE X AR RR L IRIE R 2 T

H— U ANTR] 358 2 ORI 38 -
TR ] 0~10 cm 10~20 cm 20~30 cm
HTHR(NG) 4.13 6.86 7.65 0.3405
24 (LGI) 3.73 6.09 6.23 0
FR (MGI) 4.61 6.86 7.64 0.4916
FHH(HGI) 4 6.62 6.69 0.1679
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Figure 1. Soil moisture statistics from January to June from 2012 to 2021 (January to March is 2012~2022)
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Figure 2. Soil moisture statistics from July to December 2012~2021
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Figure 3. Comparison of random forest and other forecasting mod-
els based on time series (soil moisture of 10 cm in January (kg/m?))
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e 4. Comparison of random forest and other forecasting mod-

els based on time series (40 cm soil moisture in January (kg/m?))
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e 5. Comparison of random forest and other forecasting mod-

els based on time series (100 cm soil moisture in January (kg/m?))
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Figure 6. Comparison of random forest and other forecasting
models based on time series (soil moisture of 200 cm in Janu-
ary (kg/m?))
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Table 3. Prediction results of soil moisture at different soil levels

3. FTRLEBR AN TIREEFUER

4y SRR 10 cm ¥ F (kg/m®) 40 cm {8 F (kg/m?) 100 cm ¥ (kg/m?) 200 cm ¥/ (kg/m?)
04 11.8288 40.5574 50.6349 167.096
05 11.8711 40.4378 65.8467 165.9607
06 14.2189 47.9806 68.7753 166.4601
07 13.9087 37.5732 54.7946 166.651

2022 08 14.5033 38.6711 52.6738 166.8281
09 17.1884 44.0357 60.5747 166.5501
10 21.3498 59.3614 72.2563 166.1876
11 18.7383 51.6979 66.3239 167.1184
12 19.2521 53.269 73.4372 166.2204
01 16.1255 50.8475 61.8217 167.0419
02 12.5574 43.5527 59.2784 166.9018
03 12.5783 48.2527 79.9743 165.3587
04 13.9087 37.5732 54.7946 166.651

2023
05 14.5033 38.6711 52.6738 166.8281
06 17.1884 44.0357 60.5747 166.5501
07 21.3498 59.3614 72.2563 166.1876
08 18.7383 51.6979 66.3239 167.1184
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Continued
09 19.2521 53.269 73.4372 166.2204
10 16.1255 50.8475 61.8217 167.0419
11 12.5574 43.5527 59.2784 166.9018
12 12.5783 48.2527 79.9743 165.3587
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Figure 7. Structure diagram of LSTM
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Figure 8. Maps of changes in soil chemistry in twelve regions (mg/kg)
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Table 4. Twelve communities had organic matter content at different grazing intensities at the same time
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