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Application and development of SWAT model: A bibliometric analysis

FENG Ziwei', WU Linna"**", MU Tianbao!, WANG Dan', ZHANG Guangying"
(1. College of Resources and Environmental Engineering, Guizhou University, Guiyang 550025, China;
2. State Key Laboratory of Public Big Data, Guizhou University, Guiyang 550025, Ching;
3. Key Laboratory of Karst Georesources and Environment Ministry of Education, Guiyang 550025, China)

Abstract: [ Objective] SWAT is a model widely used to simulate various processes including hydrological
processes and crop growth at various scales. This paper reviews its application and development from 1994 to 2022.

[ Method] The analysis is based on published papers that have been indexed by the Web of Science (WOS). Three
bibliometric tools, VOSviewer, CiteSpace and Biblioshiny were used in econometric analysis of the literature. The
levels of attention, knowledge and research frontiers in SWAT application and development were analyzed based on
the number of published papers, publishing journals, affiliated institutions, paper citation, keywords and research
topics. [Result] @ A total of 3 496 papers related to SWAT were published from 1994 to 2022. After 2006, the
number of published papers involving SWAT increased rapidly. Since 2008, the number of SWAT papers published
by Chinese researchers has grown rapidly, surpassing the United States in 2019 and becoming the lead country in
publishing SWAT papers. @ The journals that publish SWAT papers most are "Journal of Hydrology",
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"Hydrological Processes " and “Water *'. Non-Chinese authors who published most SWAT papers are Srinivasan R
and Arnold J, both from the United States. Chinese authors who published most SWAT papers are Shen Zhenyao,
Chen Lei and Ouyang Wei. 3 Beijing Normal University, the University of Texas, the University of Chinese
Academy of Sciences, Hohai University, Wuhan University are the institutions that contributed most SWAT papers.
Cooperation between countries and research institutions has promoted globalization and development of SWAT.
@ The application of SWAT is mainly in water resources, environmental science, and ecology. & The hotspots in
SWAT are runoff simulation, assessment of the impact of land use and climate change on hydrological processes,
soil erosion, pollution load. [ Conclusion] SWAT has been widely used in different areas but its practical
application still has some challenges. These include parameter calibrations and the associated uncertainties, model
construction for different watersheds as well as the influence of different factors, impact of climate change and human
activities.
Key words: SWAT model; bibliometrix; knowledge map; hydrology; Web of Science
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Spatiotemporal temperature variation in soil in Wudaogou area and
its modelling using the SARIMA model
JIANG Xinping®, WANG Qimeng"?", LIU Meng®, WANG Faxin®,
LYU Haishen®, CHEN Yu?, LI Jie*, WANG Zhenlong®
(1. Hohai University, Nanjing 210098, China; 2. Huaihe River Water Conservancy Commission, Ministry of Water Resources,
Bengbu 233000, China; 3. Anhui Province (Huaihe Commission, Ministry of Water Resources)
Institute of Water Resources Science, Hefei 230088, China)

Abstract: [ Objective] Soil temperature is not only important for hydrological processes but also plays an
imperative role in crop growth and soil biochemical reactions. Understanding its spatiotemporal variation is crucial
to improving soil and hydrological management. The purpose of this paper is to investigate the applicability of the
SARIMA model to model spatiotemporal change in temperature across the entire soil profile. [ Method] The study
is based on temperatures measured from 1964 to 2022 across a 0-320 cm profile located at the Wudaogou
Hydrological Experimental Station, in Anhui province, China. Linear regression, Sen's slope estimation, MK test and
other methods are used to analyze the seasonal change in temperature in different soil layers, and to establish the
SARIMA model. [Result] @ In spring and winter, the temperature in 0-160 cm soil layer had been in increase
from 1964 to 2022 at significant levels. Except in the 0-10 cm soil, summer temperature in other soil layers had been
in decrease from 1964 to 2022 at significant levels. In the fall, the temperature had been increasing in the 0 and 20
cm soil layer, but decreasing in other soil layers. @ The temperature in depths of 0, 10, 20, 40, and 160 cm had
endured sudden drops in spring in 2006, 2013, 2012, 2015 and 2018, followed by significant increases. Since 1984,
temperature in the 320 cm soil layer had begun to decrease significantly. & The correlation between measured and
predicted temperature was >0.95. With the increase in soil depth, the correlation increases, MAE decreases from
1.666 to 0.390, and the RMSE decreases from 2.139 to 0.525. [ Conclusion] The SARMA model is accurate to
model spatiotemporal change in soil temperature across the entire 0-320 cm soil profile in Huaibei Plain area.
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