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Research status and progress analysis of runoff inversion
retrieval based on CiteSpace
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(State Key Laboratory of Watershed Water Cycle Modeling and Regulation, China Institute of Water Resources and

Hydropower Research, Beijing 100038, China)

Abstract To analyze the development trends, cooperation relationships and research status of remote sensing

inversion of runoff at home and abroad. this study is based on the databases of CNKI and WOS, the keywords

“remote sensing runoff” “runoff retrieval” “remote sensing data”, “runoff” and “runoff inversion”, “remote sensing”

and “river discharge” were searched and screend, respectively. A total of 1 726 literatures in the field of runoff
remote sensing inversion from 2000 to 2023 were obtained. The CiteSpace software was used to analyze the

literature in terms of six aspects: publication time, institution, country, author, periodicals and keywords. The
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results showed that: 1) Since 2000, the number of domestic and foreign literature has shown a trend of slow
growth followed by high growth. The abrupt change in the number of Chinese literature publications occurred
in 2015, and the abrupt change in the number of English literature publications occurred in 2012. 2) The United
States, China and France ranked the top three in terms of the number of publications in this field, of which the
Chinese Academy of Sciences and the California Institute of Technology as the main publishing institutions. The
authors of the study, Bjerklie D M and Smith L C, are the most highly cited authors. Remote Sensing of
Environment and Journal of Hydrology journals are highly cited journals. 3) Keywords clustering can be
categorized into six directions, and the number of publications has increased since 2000, of which direction 5
(training deep learning models for inverting runoff volume based on long time series data) has seen the most
significant increase in publications, and since 2019, the number of publications has far exceeded other
directions, becoming a research hotspot in the field of runoff remote sensing inversion. 4) The development of
research hotspots in CNKI database can be divided into two stages. The first phase (2000-2015) is the traditional
hydrological modelling period, which focuses on the hydrological modelling of the traditional physical mechanism,
and the second phase (2016-2023) is the period of rapid development of technological convergence, which
introduces the more advanced mathematical and physical models in the international field for inversion. The
development of research hotspots in the WOS is also divided into two phases, the first phase (2000-2012) is
the multi-model exploration period, mainly trying to multivariate model inversion of runoff, and the second phase
is the (2013-2023) fusion development period, mainly focusing on out the research on the fusion of mathematical
and physical models and multi-methods, and from the point of view of the first appearance of the research
content, the English literature tends to be earlier than the Chinese literature. Future research should focus on
the fusion of multi-source data, model improvement and optimization, adaptation of basin characteristics
inversion methods, and investigation of impact mechanisms.

Keywords runoff inversion; runoff; CiteSpace; satellite remote sensing; knowledge graph; digital twin
watershed
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Table 1 Top 10 institutions and countries by publication volume in the WOS database
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of papers of papers

1 Chinese Academy of Sciences 0.21 121 1 USA 0.48 421

2 University of Chinese Academy of Sciences 0.01 46 2 China 0. 37 311

3 California Institute of Technology 0.05 37 3 France 0.31 112

4 United States Geological Survey 0.08 35 4 India 0.14 63

5 The Ohio State University 0.05 30 5 Italy 0.15 61

6 Wuhan University 0.01 27 6 Brazil 0.14 56

7 Italian National Research Council 0.01 24 7 Canada 0.14 54

8 Beijing Normal University 0.08 23 8 Australia 0.15 53

9 University of California, Los Angeles 0.08 23 9 Germany 0.18 53

10 National Aeronautics and Space Administration 0.08 20 10 England 0.10 49
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Table 2 Top 10 co-cited authors and co-cited journals in the WOS database
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Ranking Co-cited authors of co Centrality | Ranking Journal name of co Centrality
cited cited
1 Bjerklie D M 165 0.05 1 Remote Sensing of Environment 856 0.02
2 Smith L C 163 0.05 2 Journal of Hydrology 763 0.05
3 Durand M 123 0.02 3 Water Resource Research 694 0.02
4 Alsdorf D E 118 0.08 4 Hydrological Processes 616 0.04
5 Gleason C J 117 0.03 5 Geophysical Research Letters 595 0.03
6 Pavelsky T M 117 0.08 6 International Journal of Remote Sensing 552 0.01
7 Biancamaria S 115 0.01 7 Remote Sensing 467 0.02
8 Nash J E 110 0.08 8 Hydrology and Earth System Sciences 459 0.01
9 Tarpanelli A 84 0.01 9 Science 398 0.06
10 Brakenridge G R 83 0.02 10 Journal of Geophysical Research-Oceans 386 0.03
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Table 3 Summary of keywords co-occurrence results and research content
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