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Fig.1  Study area and sampling point distribution map
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Fig.2 Temperature changes of each layer of autumn watering - non-autumn irrigation (spring irrigation the following year)
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Fig.4 Distribution of soil moisture content in autumn watering - non-autumn irrigation (spring irrigation the following year)
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Fig.5 Soil cross-sectional salt distribution map of autumn watering-non-autumn irrigation (spring irrigation the following year)
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Table 2 The salt flux of each soil layer in each period of autumn watering farmland is divided g/m?
i Bt Qo Q1 Q2 Qs Q4 Qs Qs

R -123.75 -310.44 -291.33 -485.37 -752.91 -844.05 -817.59

WM T (11H23H—12H24H) 0 -179.21 -266.40 -397.40 -374.34 -400.17 -565.32
WEM (12A25H—2H17HD) 0 47329 543.40 715.01 943.81 1126.49 1285.17
AT (2H18H—3H25H) 0 -498.20 -626.44 -855.24 -1 043.46 -1 11450 -1 080.36

A (3H26H—4H20EH) 0 80.26 91.33 96.87 52.58 -44.28 -157.76
#horgHa e -434.29 -549.42 -926.14 -1174.31 -1276.52 -1335.86
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Table 3 The salt flux of each soil layer in each period of spring irrigation farmland g/m?
i B Qo Q1 Q2 Qs Q4 Qs Qs

FRmE 0.00 -219.03 -291.06 -479.22 -673.26 -887.88 -776.16
WA T (1LA23H—12H24H) 0.00 -77.04 -147.85 -209.20 -231.80 -243.33 -295.92
HET (12A25H—2H17H) 0.00 250.95 323.83 414.25 517.58 604.30 657.81
JHREA T (2A18H—3H25H) 0.00 -32.75 -59.05 -158.69 -262.94 -358.89 -343.21
JHRAATT (3A26H—4H20H) 0.00 53.97 3045 74.73 199.28 431.78 606.15
Hhorn s 0.00 -23.90 -143.68 -358.13 -451.14 -454.02 -151.33
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2015. The GIMMS NDVI, monthly total water storage anomaly (TWSA), temperature, rainfall, and the autoregressive
model was used to quantify the short-term impact of vegetation stability on TWSA and meteorological factors.

[ Result] The vegetation index NDVI in the plateau exhibited a strong correlation with temperature and precipitation.
The areas that have strong correlation between NDVI and TWSA are primarily located in the central areas in the
plateau. Most vegetation types show strong stability resilience, particularly in the Northeast, North, and center of the
plateau. Woodland, meadow steppe, and typical grassland exhibited strong stability resilience. Most areas showed
insignificant stability resistance to TWSA, and only 33.1% of vegetation exhibited strong stability resistance to TWSA.
The areas with significant vegetation stability resistance were in the center, the East, and typical grassland and desert
steppe areas in the Northwest. [Conclusion] The autoregressive model effectively represents the response of
vegetation stability to water storage and meteorological factors in the plateau. The combined influence of
precipitation and temperature plays a significant role in vegetation growth; areas with high water storage have a
greater impact on vegetation in the plateau.

Key words: NDVI; TWSA,; temperature and precipitation; autoregressive model; Mongolian Plateau
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Analysis of Soil Water and Salt Redistribution during the Freeze-thaw Period in

“Autumn Watering-spring Irrigation” under Local Autumn Watering Conditions
FAN Liquan', SHI Haibin®, YAN Jianwen®", LI Xianyue!, DOU Xu*, QI Qian®, LI Huixiang?
(1. School of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China;
2. Inner Mongolia Hetao Irrigation District Water Conservancy Development Center

Yichang Branch Shahe Canal Water Supply Institute, Bayannaoer 015100, China)

Abstract: [Objective] The objective of this study is to investigate the water and salt movement during freeze-thaw
period under partial autumn watering conditions in the Hetao Irrigation District. Specifically, the study focuses on
comparing the water and salt dynamics between autumn irrigated farmland and non-autumn irrigated farmland
(spring irrigated the following year). [Method] Field sampling observations and laboratory experiments were
conducted to analyze the variations in soil temperature, soil moisture, and soil salinity during the freeze-thaw period
under autumn watering and non-autumn watering conditions. [ Result] After partial autumn irrigation, the
temperature gradually decreased from the surface to the deeper layers in autumn irrigated farmland, while it
decreased gradually in spring irrigated farmland. During the freezing process, the soil temperature in the 0~60 cm
layer of autumn irrigated farmland dropped below 0 ‘C 30 days earlier than in spring irrigated farmland. In the
melting process, the temperature in the 0~60 cm layer of autumn irrigated farmland rose above 0 °C 10 days later
than in spring irrigated farmland. The desalination of the 0~100 cm soil layer in autumn irrigated farmland occurred
mainly after autumn watering and during the freezing period, resulting in a desalting percentage of 47.38%. However,
spring irrigated fields experienced salt accumulation of 35.68% and 16.87% during the freezing and melting stages,
respectively. Throughout the freeze-thaw period, the net salt flux in each layer of both autumn irrigated and spring
irrigated fields was negative, but it increased with soil depth. However, in spring irrigated farmland, the net salt flux
initially increased and then decreased with increasing soil depth. [ Conclusion] The water and salt migration patterns
during the freeze-thaw period were influenced by the water level differences between autumn irrigated and spring
irrigated fields. The time difference between the freezing and melting processes led to salt accumulation in spring
irrigated fields before the next year’s spring irrigation. These findings provide valuable insights into the water and
salt migration dynamics in irrigated and non-irrigated farmland, as well as the optimal development of autumn
irrigation and spring irrigation practices under local autumn watering conditions.
Key words: local autumn watering; spring irrigation; freeze-thaw period; water-salt migration
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