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Abstract
Using the pastures of nomadic households in the desert steppe of Siziwang Banner as the research
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THE F

object, based on high spatial resolution satellite series data, the temporal and spatial changes in
pasture vegetation coverage from 2012 to 2022 were monitored. The effects of precipitation and
grazing methods on vegetation coverage were analyzed using Pearson coefficients and partial cor-
relation coefficients. The results showed that the vegetation coverage in the study area fluctuated
within the range of 0.12 to 0.29, showing an upward trend. The temporal and spatial changes in
vegetation coverage were positively correlated with precipitation changes, with a significant corre-
lation (p < 0.05) with the frequency of effective precipitation in July. After the grazing method
changed from free grazing in spring, autumn, and winter to rotational grazing throughout the year,
the differences in vegetation coverage among the three enclosures in the grazing area gradually
decreased. When the stocking rate increased, the overall trend of vegetation coverage in the pasture
remained unchanged, indicating that the rotational grazing method had a positive effect on grass-
land coverage.
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Figure 1. The distribution of terrain elevation of study area
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Table 1. Data of remote sensing satellite data

F 1. OERIEXRE

EEHHE i 1) LB EIIPECK)
Satellite data Time Panchromatic band spatial resolution (m)
2012-10-05 2.1
BE=E 2013-08-06 2.1
Resources satellite three 2014-07-26 2.1
2015-07-25 2.1
[ ) 2016-08-28 1
Gaofen-2 satellite 2019-08-15 1
"5 2020-08-02 2
Gaofen-1 satellite
BaNE 2022-08-16 2
Gaofen-6 satellite 2021-08-09 2
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Figure 2. Changes in vegetation coverage in the study area from 2012 to 2022
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Figure 3. Comparison of FVC in different fenced areas in study area
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Figure 4. Variation of average FVC in different fenced areas from 2012 to 2022
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Figure 5. Spatial distribution of FVC in study area from 2012 to 2022
5.2012~2022 FRRXEWE S =B

3.2. BEKFHEME = E RN

Pearson RMUEAR(E 2), W7 XA HE o -5 PR AR KA BB KPR G vy, He 5 7 A2
BEAKITAH GME 2, MR REUN 0.667 (P < 0.05). fEMERES 7 HA AR, AR EER
P AR S 4E RN (R 3), FEE 32 5 A R AR B AR 5 2 Hum T A Rk B 2K 6), 247 AR
B EARE, ARG %, MR o s DL S0mm D92k, 27 A REK S T it
L, HEIEWEGEE ST 02, RZEHERT 0.2,

kb BT FE DR 6 A pRd A K R K M R T AR R K, PR A R R A
A RV /O

Table 2. Pearson correlation coefficient

5% 2. Pearson X R #

Rk 5 R B REE Rk 5 R B R
Precipitation and precipitation frequency Total Precipitation and precipitation frequency Total
coverage coverage
7 A BB 0.667* 6. 7 HE KK 0.392
The frequency of effective precipitation in July ' Total Precipitation in June and July ’

6. 7 AERMEAKIIKX 7 H SRR

The frequency of ef:ilc(;l}flll; recipitation in June 0531 Total precipitation frequency in July 0389
7T ARRMKEE 0.526 6+ 7 HUEFEAKBIK 0212
Effective precipitation in July ) Total precipitation frequency in June and July ’
~ 74 N -
1 REREAINR 47 AATRMAK R
The frequency of effective precipitation from 0.467 . L . 0.193
. Effective precipitation from April to July
April to July
7 HEREKE 0.410 4~7 H BB E 0.037
Total Precipitation in July ' Total Precipitation from April to July ’
4~7 F BB
6. 7 ARBEA SR 0.398 Total precipitation frequency from April to —0.025

Effective precipitation in June and July July

* 1E 0.05 KOO b 2 2E A
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Table 3. Partial correlation coefficient

3. WIEXARY

7 HA KR 7 AARREK S &
The frequency of effective precipitation in July Effective precipitation in July
==
SN - 0.501 0.162

Total coverage

* 1E 0.05 KPR b 2 2 A

o
307 . ~100.00 &
o+
(o) :
(e}
o 80.00 5
25 . ° ;?2 g
+ i
B - P&
< * 60.00 'F g
B .20+ + ¥ Zg
+
) 8 40.00 5
z |° 5
11 * =
o ~20.00 g
+
o>
10— T T T .00
3 4 5 6 7
7H B B KRR

The frequency of effective
precipitation in July

Figure 6. FVC, frequency of effective precipitation, and total effective precipitation

6. EHBZESBHEKIR. BUEKSE

3.3. MR ERBEEEIE R
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Table 4. Classification of FVC level types
4 EHBEEFENS

FVC <0.15 0.15~0.25 0.25~0.35 0.35~0.45 0.45~0.55 0.55~0.65 >0.65

gy DR (i TR T e e R i e 78 i

(; ade Ultra-low Low Medium-low Medium Medium-high High Ultra-high
coverage coverage coverage coverage coverage coverage coverage

2011 fEZ AT, BURIXES AN 1. 24 3 BRIy, B0 E B, BEABR, F K.
AR, 15 H HHTBCCT SR R SR AU X N 2 AR, R B R IR 1 X B 7 A K T
F2 2 FIEERE 30 RIXKACAR S, 2012 A %04 0I e, 0 X A A8 52 A8 AN B s, 1 5 R e e 7 5 DAIC
BN E, HEREA 38.4%, HUEPRERS, S 31.6%; 2 SHEEMMEEES MR ESNE, &
Lt 35.2%, HUURMRER, HL24%; 3 S HEIESE S IR RE S N T, I 34.5%, HIREMES,
di b 31.8% (14 7(a)).

SRR PO L+ RS, B 2022 4F, MR o AETBCHUIX AN R N ERZE 4N (E 7)), =
ANFEF USARE S 3, R . 1 5 B AR 1 7 o 5 U Bl e K (] 4), 7E 2014 2015, 2019,
2020 T 2 S0 3 SHEIEL, 20164 2021 A1 2022 4 i RIS EA LT 3 5 EF.
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Figure 7. Proportion of FVC at different levels in four fenced areas (%)
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IR 1 AR s W AR R 2 AN 3 R S R R AT A 5% VXA R TIL T 1 5 Bl
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3 FEREX . SRR AT 2 R R R R [22] . BT IX 35 ARV SRRy 3 (] 8), Jerb 1 5 A0 3
5 B URBBOM R AR 5 EURLR, T8 66% A b 2 5 4 5 BRE shRE AL b5 T 46% A E. 4R A
X R B IRGE DX, T 2 5 B A RO B, SR R B TR A X b, M o BT 3 5 AU
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Figure 8. Slope map of the study area
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Figure 9. Comparison of FVC changes between grazing areas and living areas
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EREECE AR, B T IGIN,  TEOX A REA o P 2 R 2 R A /D o X E 2 SRR T AN AT
DX, AR5 20 WA B O X R A i S PR S X AR 35— B, RT3 I N5 {537 8 L
%, H B R R XA RO T TR 70 WF T3 WY e RS A PT35S A RS R 3 AR
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(A R B R A 7 =
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