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Abstract

Grasslands play an integral role in the ecosystem and sensible grazing strategies can have a posi-
tive effect on the conservation of grassland ecosystems. This paper takes a typical temperate grass-
land, the Xilinguole grassland in Inner Mongolia, as the subject of this study to seek a relatively
optimal grazing strategy for the region. Firstly, the link between grazing intensity and the physical
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properties of the soil and vegetation biomass was analyzed and fitted with a logistic regression
model, which was justified by the confusion matrix and regression results. A hierarchical analysis
was also used to establish a system of indicators to analyze the relationship between grazing in-
tensity and grazing practices in grasslands. Then, the factors affecting soil desertification were
analyzed by principal component analysis to obtain the index of soil desertification corresponding
to different grazing intensities; then the factors affecting soil denudation were analyzed to obtain
the index of soil denudation corresponding to different grazing intensities; finally, the best grazing
strategy was obtained as moderate grazing intensity—choosing the zoned rotational grazing me-
thod to minimize desertification denudation. The methodology of this paper can provide a refer-
ence for the development of grazing strategies in other grassland areas.
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Table 1. Accuracy of logistic regression models
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sl 0 1 2 3 Ef%
0 44 1 0 1 95.65%
1 1 96 3 3 93.20%
2 1 5 454 5 97.63%
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Figure 1. Confusion matrix diagram
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Table 2. The relationship between grazing intensity and grazing practices

2. MR E AR A B K FR

T I SAE AR B PRI X F AR BT A KB4
ot R 0.304 0.039 0.3 0.101 0.256
HHRE TR 0.153 0.272 0.366 0.113 0.096
B2 R A P 0.257 0.069 0.175 0.101 0.399
o U R 0.1 0.331 0.235 0.117 0.218

b2 AT R B FE A CBO U AR S RN RIS UHGE & 6 BB B, 2AMGE A LI
WS, IRBERI O USRS, R TROE A S B BRI, AR I RN R R R Ak
R,

3. FIAHEDEA M IRIRG R RS E R BPCRIE
3.1, IR IR R ST K

OIEACFE FE FE U (SM) JE W B4 I Ta s 5 e WA FRE , R — 8 B9 br A 15 L 5 Vb AL FE FE
AHXTRE[9]o VOVEALFE B K Vb A FE FE FR BRI o bRvE & 3 O A A H . VDAL R B FR B i A 2 18 O
R (2)Fr7x[10].

Table 3. Criteria for classifying the degree of desertification and the Desertification Index
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Figure 2. Desertification warning map
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Table 4. Correlation Matrix

Fz 4. HHKRMERE
Ei=R MRt RRE CFHAE BKE CPHRGE BiE N S N
TR % 1.000 0.780 0.708 -0.168 0.686 0.663 -0.170 -0.171
i i 0.780 1.000 0.764 -0.029 0.729 0.702 —0.206 -0.212
TR 0.708 0.764 1.000 -0.197 0.820 0.950 0.160 0.147
R 7K -0.168  -0.029 -0.197 1.000 -0.359 -0.166 -0.063 -0.041
S35 A 0.686 0.729 0.820 -0.359 1.000 0.683 0.044 0.003
B 0.663 0.702 0.950 -0.166 0.683 1.000 0.100 0.102
N -0.170  -0.206 0.160 -0.063 0.044 0.100 1.000 0.994
2L NN -0.171 -0.212 0.147 -0.041 0.003 0.102 0.994 1.000
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Table 5. Component matrix

= 5. RAERE

izt By 1 B4y 2 J5r 3

TR TEL 0.854 -0.185 0.044

R 0.878 -0.225 0.207
THRIR 0.948 0.196 0.089

B /K & —0.268 -0.134 0.945

S 4 RGE 0.887 0.061 -0.171

i 0.893 0.151 0.120

An -0.021 0.991 0.066

LRI -0.035 0.988 0.092

T BRBOTE—— TR ik, 3= 3 AT

Table 6. Desertification index values for monitoring sites at different grazing intensities
Fz 6. TEIMHGEE TN S RHIEERRE

TR TR bR EL
Xt NG 0.23
2B LGI 0.38
Hi % MGI 0.51
HJZ¥ HGI 0.83

3.2. IR HIREIER SRR

HIRAA S T HIRREA IR E AR, H AR PR e ERIA R, R
AR SE PR o n 22 K(3).
B=f(W,C,0) ®)

TR WD, BE CBOK, AHEE O MK, IR AR B Bk,

SR TR, FEARIRBIOC T2 HON AR S A A AR DG 8 B A, B DA RO R W R
P& & O )&, VUM BCHCR B F o NSO I L3 HLY & &P 51 NG-24.77. LGI-23.78.
MGI-22.21. HGI-22.82. EHLPUAh5EEE XM ) 10 cm. 40 cm. 100 cm. 200 cm | 3830 FEAE AE N TaFx,
G 5 AR BCEIME, 93 808 EEWE 7 Fon. FEL, XX 5 MEREAT T, 1388 AREIE
sz 24, AR5 S5 BRI T AR, P04 BT ARAEAL, 73 2 DU RO B R S ) L e AR 5 A Fa 4L
ZER 8 Fiam.

Table 7. Soil moisture values at different grazing intensities

F 7. ANERHORE FHTIREEE

L 10 cm 20 cm 30cm 40 cm
Xt NG 16.47 5.69 22.15 2.00
®¥ LGI 17.88 5.16 23.04 2.23
HE MGI 13.94 4,61 18.55 1.91
H ¥ HGI 15.67 7.36 23.03 1.87
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Table 8. Soil consolidation index for different grazing intensities

3 8. TRIMHGREX MY L IRIRGE L HEE

RO 3R FEE AR
XTHE NG 0.68
BREELGI 0.54
1 MGI 0.41
H [ HGI 0.36
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Table 9. Weighted indices corresponding to different grazing intensities
2 9. TEIHUHGEE Xt B A 4 3
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HJE HGI 1.18
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