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Abstract

The Grassland plays an indispensable role in the ecosystem, such as purifying the air, regulating
soil erosion and maintaining ecological diversity. In this paper, the prediction model of soil eva-
poration and precipitation on soil moisture at different depths and the prediction model of the ef-
fect of grazing strategy on soil chemical properties of grassland were established. In view of the
correlation between soil moisture, soil evaporation and precipitation at different depths and time
and year, which is sequential, LSTM method is used to establish the prediction model of soil mois-
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ture at different depths. Considering that the relationship between corresponding months of each
year is stronger, this paper establishes LSTM prediction models for 12 months respectively, and
uses corresponding models to predict soil moisture at different depths in 2023. Three random
forest regression prediction models were established for soil organic carbon, inorganic carbon
and total nitrogen, respectively, aiming at the effects of grazing strategies on soil chemical proper-
ties in grassland. The model was used to predict soil organic carbon, inorganic carbon and total
nitrogen values under different grazing intensities in different pastoral areas in 2022, and finally
the ratio of soil total carbon and soil C/N was calculated. The research of this paper can provide
important methodological guidance for grassland grazing strategy.
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Figure 1. Flow chart of modeling the effect of precipitation on soil moisture
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Figure 2. LSTM network structure diagram
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Table 1. LSTM predicted soil moderate evaluation index in different months

% 1. LSTM TN AR B # L iE& B iE N fe4R

MSE RMSE MAE
1A 1.34 1.16 0.89
2 A 1.03 1.02 0.81
3H 0.33 0.57 0.44
4 A 1.00 1.00 0.67
5H 1.62 1.27 1.10
6 A 1.68 1.30 0.88
7H 2.52 1.59 1.35
8 H 2.42 1.55 1.27
9 H 1.53 1.24 1.13
10 A 1.51 1.23 0.99
11 A 2.04 1.43 1.24
12 A 2.52 1.59 1.38
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Figure 3. The real value of soil moisture and the predicted value of LSTM from January to April of 2012 to 2021
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Table 2. LSTM predicts soil moisture at different depths in different months
F# 2. LSTM M ARI B B ARIRE LIRIEE

Ay Ay 10 cm B F (kg/m®) 40 cm {BE (kg/m®) 100 cm JBE (kg/m®) 200 cm 37/ (kg/m®)
04 12.09 37.78 48.10 167.23
05 14.41 37.59 48.22 167.36
06 15.55 39.67 46.81 167.17
07 18.24 47.42 53.52 167.49

2022 08 19.38 4991 61.31 167.28
09 18.34 47.16 59.11 167.19
10 15.52 46.99 61.23 167.12
11 13.31 41.41 53.54 166.89
12 13.32 43.76 57.11 167.06
01 11.10 37.73 49.84 167.28
02 11.04 37.54 47.42 167.36
03 10.41 36.15 46.36 167.19
04 11.58 36.87 48.26 167.10
05 13.37 36.55 47.39 167.22
06 15.59 40.19 47.38 167.20

2023
07 18.70 49.96 58.12 167.68
08 19.80 50.96 62.75 167.15
09 12.65 32.12 46.46 166.99
10 14.41 33.71 39.83 167.17
11 12.89 33.66 43.38 166.92
12 11.71 35.11 44.52 166.74
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Figure 4. Flow chart of modeling grassland soil chemical properties
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Figure 5. Schematic diagram of random forest structure
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Figure 6. Comparison of actual and predicted values of SOC organic carbon, SIC inorganic carbon and total nitrogen N
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Table 3. Prediction and evaluation index of SOC soil organic carbon prediction model
7 3. S0C TIEBHRFUNARE M FUUITN 8 FR

R2 MSE RMSE MAE
IR 0.806 2.446 1.564 1.233
RS 0.773 2.485 1.576 1.21

Table 4. Prediction and evaluation index of SIC soil inorganic carbon prediction model

%% 4. SOC I M ERFUN AR R B FURIEN FE 4R

R2 MSE RMSE MAE
VIlE:sS 0.618 5.939 2.437 1.893
T 4E 0.68 5.309 2.304 1.756

Table 5. Prediction evaluation index of total nitrogen N prediction model

5. 2R N FUNRB R TN HE R

R2 MSE RMSE MAE
IR 0.85 0.028 0.168 0.128
RS 0.847 0.028 0.169 0.122
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Table 6. In 2022, soil organic carbon, inorganic carbon, total N and soil C/N ratios were equivalent under different grazing
intensities

= 6. TEMHGERE T 2022 FHIEFRIHAAHIR,. Tk, £ N, HiE ONELEE
BAERE  Plot BUU/NX SOC H3EHF LR SIC HIELEHLE  STC Hii4hx AN LIEONL

G17 15.67 7.36 23.03 1.87 12.33
NG G19 16.47 5.69 22.15 2.00 11.08
G21 17.88 5.16 23.04 2.23 10.31
G6 13.94 4.61 18.55 1.91 9.70
LGI G12 15.11 5.34 20.44 1.81 11.28
G18 17.85 8.75 26.60 2.06 12.89
G8 13.85 2.85 16.70 1.81 9.25
MGI G11 1431 4.67 18.99 1.88 10.08
Gl16 12.29 10.12 2241 1.51 14.84
G9 15.77 4.21 19.98 2.01 9.93
HGI G13 15.43 5.35 20.78 1.99 10.43
G20 15.41 6.35 21.76 1.94 11.21
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