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Spatiotemporal Variation of Drought in Inner Mongolia Estimated Based on the

Standardized Precipitation Evapotranspiration Index

XIE Min', GAO Julin®’, SUN Jiying®, YU Xiaofang", WANG Zhigang*, HU Shuping*, ZHANG Lu?
(1. College of Agronomy, Inner Mongolia Agricultural University, Hohhot 010019, China;
2. Library of Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: [Objective] Global warming is expected to increase the frequency of extreme weathers such as flooding
and drought. Understanding their spatiotemporal variation is important to help mitigate its detrimental impact. The
purpose of this paper is to analyze the spatiotemporal variation of drought in Inner Mongolia of China. [Method]
The analysis was based on meteorological data measured from 1951 to 2018 from 50 weather stations across the
region. The occurrence and severity of the drought was quantified using the standardized precipitation
evapotranspiration index (SPEI). [Result] An abrupt climate change occurred around 1979. Since then, most areas
in the region have seen an ease of drought stress. Since 1996, however, western Inner Mongolian have seen a return
of the drought. Spatially, severe droughts occurred mainly in central-western Inner Mongolia, and southern Chifeng
and Tongliao. [ Conclusion] SPEI can be used as an index to quantify drought at provincial scale. Its application to
Inner Mongolia reveals that the province has undergone alternate drought and humidified climate since 1951.
Drought occurred more frequently and severely in the central-western province than in other areas.

Key words: standardized precipitation evapotranspiration index; spatiotemporal variation; drought; Inner Mongolia
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Calculating Water Flow Rate with Measurement Errors of the Weir Considered

JIAO Xuan™*, ZHAO Lanhao™", WANG Zhengzhong®?, QIU Yong*
(1. College of Water Resources and Hydropower, Hohai University, Nanjing 210024, China;
2. Cold and Arid Regions Water Engineering Safety Research Center, Key Laboratory Agricultural Soil and
Water Engineering in Arid and Semiarid Areas of Ministry of Education, Northwest A&F University, Xi’an 721000, China;
3. Sate Key Laboratory of Frozen Soil Engineering, CAS, Lanzhou 730000, China;
4. College of Water Resources and Hydropower, Yunnan Agricultural University, Kunming 650201, China)

Abstract: [Objective] Weir is a classical apparatus measuring water flow rate in open channels. Its accuracy and
the formula used to calculate flow rate depend on many factors. In this paper, we proposed a new method to
calculate flow rate with measurement errors of the Weir taken into account. [ Method] Considering the limitation of
short series in multiple regression for calibrating the basic weir flow using the simplified lumped flow coefficient,
the statistical effect of the accuracy of weir-measured flow in short series causal mapping relationship is found from
the calibration results of different measured weir flow accuracy under the experimental statistical characteristics. The
consistent response mechanism under the effect of multi-dimensional variable weir flow characteristic variable fuzzy
probability correlation distribution identification and measured weir flow accuracy is established. [Result] The
multivariate short series discharge calculation involving the front and rear weir width ratio a/c, the side weir length b
and the expansion ratio L/W is a multidimensional variable fuzzy probability correlation distribution response
different from the traditional linear section causal mapping model; From the perspective of algorithm mechanism, it
is revealed that under the same weir crest head H, the contribution of front and rear weir width ratio a/c, side weir
length b and widening ratio L/W to the characterization of the index measured discharge [Q'y] is of equal
significance. [ Conclusion] The application calibration and verification of different short series measured weir flow
accuracy samples in the existing literature results show that the calculation results of the method are in good
agreement with the experimental statistical results, and the research results can provide reference for the design
review of similar projects.

Key words: right angle weir type; test statistics; basic weir flow model; measured weir flow accuracy; discharge
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