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Fig.2 VHI change trend at different time scales in Inner Mongolia from 1982 to 2020
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Fig.5 Spatial distribution characteristics of VHI in Inner Mongolia from 1982 to 2020
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Table 2  Statistics of drought change trend in Inner Mongolia
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Table 3  The results of drought event identification at different zones in Inner Mongolia
P X rh X FRHX
i B e m (P i1 U I A gt m P

1 198209—198210 2 0751 0374 198510—198510 1 0384 0384 198901—198903 3 0970 0283
2 198506—198510 5 1817 0333 198604—198606 3 1116 0.302 198910—198912 3 1185 0375
3 198604—198609 6 1675 0222 198812—198905 6 2283 0351 199003—199003 1 0357 0357
4 198701—198702 2 0771 0382 198910—199005 8 2835 0.292 199201—199202 2 0769 0.380
5 198704—198705 2 0777 0.358 199502—199502 1 0400 0.400 199302—199303 2 0774 0381
6 198707—198709 3 1149 0360 199511—199512 2 0790 0387 199312—199312 1 0392 0392
7 198812—199003 16 5409 0.188 199702—199704 3 1190 0.375 199411—199412 2 0729 0355
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thm? (Y1) and 20 thm? (Y2) of maize biochar. The control was irrigation with deionized water (CK). The
concentration of the brackish water was 3 g/L. In each treatment, we measured the movement of water, salt and soil
pH. [Result] Amending soil with biochar combined with brackish water irrigation improved soil infiltration
capacity and water retention in the soil. The wheat straw biochar worked better in improving infiltration than the
maize straw biochar. Biochar amendment combined with brackish water irrigation also facilitated salt leaching,
reducing salt content in the soil by 7.3% to 10.44%, compared to the CK. Wheat straw biochar worked better in
de-salinizing the soil than maize straw biochar, especially the X1 whose desalination rate was 53.74%. The addition
of biochar combined with brackish water irrigation increased soil pH, albeit not significantly, especially the maize
straw biochar in X2 which affects soil pH most. [ Conclusion] Amending the soil with 10 tthm? of wheat straw
biochar combined with brackish water irrigation was effective to improve the quality of the saline soils in the Yellow
River Delta region. Results of this study provide guidance to sustainably utilize brackish water and biochar to
improve productivity of the saline-alkaline soils in Yellow River delta and areas with similar conditions.

Key words: brackish water mineralisation; biochar; moderately saline soils; water-salt distribution; pH
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Using Vegetation Health Index to Calculate Spatiotemporal Variation in
Drought and Its Determinants in Inner Mongolia

YIN Hang™?, ZHANG Zezhong®, ZHANG Weijie'?, LAl Hexin®", WANG Fei®
(1. Institute of Water Resources of Pastoral Area, Hohhot 010018, China; 2. Yinshanbeilu Grassland Eco-hydrology National
Observation and Research Station, China Institute of Water Resources and Hydropower Research, Beijing 100038, Ching;

3. School of Water Conservancy, North China University of Water Resources and Electric Power, Zhengzhou 450046, China)

Abstract: [Objective] Drought is the most important abiotic stress affecting crop production in North China.
Understanding its characteristics is essential to agricultural management. This paper is to investigate the
spatiotemporal variation in drought from 1982 to 2020 and its underlying determinants in Inner Mongolia. [Method]
The vegetation health index (VHI) measured from 1982 to 2020 was used to analyze the temporal and spatial
characteristics of the drought. The cross-wavelet method was used to elucidate the effects of ElI Nifb-Southern
Oscillation (ENSO), Arctic Oscillation (AO), and sunspots on the drought. [Result] Drought in the studied region
varied intra-annually, with the most severe droughts occurring in the summer. The main drought period is 8 years and
12 years. The central-northern region in Inner Mongolia experienced more severe droughts than other regions.
Drought was more severe in the middle and northeast, while the south had seen a relief in drought. The region had
witnessed a total eleven droughts in the studied period, with the most severe droughts occurring from October 1989
to March 1990. The worst and least severe droughts were in the 1980s and 2010s, respectively. Atmospheric
circulation and sunspots correlated with the drought, with ENSO having the greatest influence and sunspots having
the least impact on drought. [Conclusion] From 1982 to 2020, drought in Inner Mongolia had been worsening.
ENSO influences drought most. These findings improve our understanding of the reasons behind the droughts and
can help improve effective drought management in Inner Mongolia.
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