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The present research on assessment of soil erosion in the Cesar watershed (in Cesar River, a critical tributary of the
Magdalena River in South America) addresses a significant gap in existing research by presenting the first assessment of
soil erosion rates [']. Using the RUSLE-GGS erosion model at the watershed scale and covering data from 1991 to 2020,
the study estimates soil erosion rates and identifies hotspots of erosion using spatial analysis techniques. The findings
highlight the alarming levels of soil degradation in the region, with over 80% of soil affected by erosion. Despite previous
research indicating the severity of the issue, accurate data on erosion rates at the watershed level have been lacking. The
study also discusses potential solutions, including reforestation and conservation practices, while advocating for a
comprehensive restoration roadmap from an ecosystem services perspective. It emphasizes the importance of
implementing best management practices (BMPs) to control soil erosion and suggests that proper implementation of

these strategies [?I! could aid in restoring the integrity of the Cesar River watershed.

Future research could explore the use of advanced Machine-Learning (ML) algorithms to model soil erosion and
sediment yield across various watershed types, even in data-scarce conditions. The Bino watershed study from India
demonstrates how ML models like ANFIS (Adaptive Neuro-Fuzzy Inference System) and fuzzy logic (FL) can be useful in
hilly terrains with limited data [“!. Similarly, further research in the Cesar watershed can consider using these ML models

for estimating sediment yield and identifying high-risk areas, facilitating targeted restoration efforts.

In one of the semi-arid regions of Western India, deforestation for firewood, leading to reduced forest cover, was
observed as a primary concern for soil erosion. This reduction in forest cover contributed to increased siltation in water
bodies, higher surface runoff, and decreased groundwater percolation PIEI7IEIC] A similar scenario can be anticipated in
the Cesar watershed, where deforestation might lead to similar soil erosion problems. Both aforementioned studies
highlight the socioeconomic consequences of soil erosion. In Western India, unmet drinking water demand forced women
to walk long distances to fetch water. Similarly, soil erosion in the Cesar watershed has implications for agricultural
productivity and livelihoods. To align the proposals, interventions in both regions could aim to improve access to clean
water through effective watershed management and to address soil erosion through sustainable agricultural practices and

community-based solutions to ensure socioeconomic stability.

Given the complexity of soil erosion and watershed management, focusing on transdisciplinary collaboration and
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adaptive management becomes imperative. Future research can examine how institutional frameworks, governance

structures, and community participation contribute to effective watershed management and erosion control [0l 1],

Collaborative frameworks among hydrologists, environmentalists, data scientists, and policymakers to address soil erosion

and watershed restoration can be explored ['2I[3], By aligning these areas of future research, a broader perspective

emerges, offering an integrated approach to soil erosion assessment, watershed restoration, and sustainable water

resource management in the Cesar watershed. Overall, the present study makes a significant contribution to the

understanding of soil erosion dynamics in the Cesar watershed and provides valuable insights for guiding restoration

efforts and sustainable water resource management practices.

References

1.

10.

11.

"Stefany P Vega. (2023). Assessment of soil erosion in the Cesar watershed. an initial step toward the restoration of

the Cesar River. Qeios. doi:10.32388/KBWOBA.

. "Pasquale Borrelli, David A. Robinson, Panos Panagos, Emanuele Lugato, et al. (2020).Land use and climate change

impacts on global soil erosion by water (2015-2070). Proc. Natl. Acad. Sci. U.S.A., vol. 117 (36), 21994-22001.

doi:10.1073/pnas.2001403117.

"W. Amelung, D. Bossio, W. de Vries, |. Kégel-Knabner, et al. (2020). Towards a global-scale soil climate mitigation
strateqy. Nat Commun, vol. 11 (1). doi:10.1038/s41467-020-18887-7.

"Paramjeet Singh Tulla, Pravendra Kumar, Dinesh Kumar Vishwakarma, Rohitashw Kumar, et al. (2024).Daily
suspended sediment yield estimation using soft-computing algorithms for hilly watersheds in a data-scarce situation: a
case study of Bino watershed, Uttarakhand. Theor App! Climatol. doi:10.1007/500704-024-04862-5.

"Aman Srivastava, Pennan Chinnasamy. (2023). Watershed development interventions for rural water safety. security.
and sustainability in semi-arid region of Western-India. Environ Dev Sustain. doi:10.1007/s10668-023-03387-7.

. "Aman Srivastava, Pennan Chinnasamy. (2021). Developing Village-Level Water Management Plans Against Extreme

Climatic Events in Maharashtra (India)—A Case Study Approach. doi:10.1007/978-3-030-76008-3_27.
"Aman Srivastava, Leena Khadke, Pennan Chinnasamy. (2021). Web Application Tool for Assessing Groundwater

Sustainability—A Case Study in Rural-Maharashtra, India. doi:10.1007/978-3-030-76008-3 28.

"Aman Srivastava, Leena Khadke, Pennan Chinnasamy. (2021). Developing a Web Application-Based Water Budget
Calculator: Attaining Water Security in Rural-Nashik, India. doi:10.1007/978-981-16-5501-2_37.

"Aman Srivastava, Pennan Chinnasamy. (2021). Investigating impact of land-use and land cover changes on hydro-
ecological balance using GIS: insights from lIT Bombay. India. SN Appl. Sci., vol. 3 (3). doi:10.1007/542452-021-
04328-7.

" Zerihun Nigussie, Atsushi Tsunekawa, Nigussie Haregeweyn, Enyew Adgo, et al. (2018).Applying Ostrom’s
institutional analysis and development framework to soil and water conservation activities in north-western Ethiopia.
Land Use Policy, vol. 71, 1-10. doi:10.1016/j.landusepol.2017.11.039.

"Claire Kelly, Maarten Wynants, Linus K. Munishi, Mona Nasseri, et al. (2020).:Mind the Gap’: Reconnecting Local

Actions and Multi-Level Policies to Bridge the Governance Gap. An Example of Soil Erosion Action from East Africa.

Qeios ID: FURHND - https://doi.org/10.32388/FURHND 2/3


https://www.qeios.com/profile/53051
https://doi.org/10.32388/KBW0BA
http://dx.doi.org/10.1073/pnas.2001403117
http://dx.doi.org/10.1038/s41467-020-18887-7
http://dx.doi.org/10.1007/s00704-024-04862-5
http://dx.doi.org/10.1007/s10668-023-03387-7
http://dx.doi.org/10.1007/978-3-030-76008-3_27
http://dx.doi.org/10.1007/978-3-030-76008-3_28
http://dx.doi.org/10.1007/978-981-16-5501-2_37
http://dx.doi.org/10.1007/s42452-021-04328-7
http://dx.doi.org/10.1016/j.landusepol.2017.11.039
http://dx.doi.org/10.3390/land9100352

Q Qeios, CC-BY 4.0 - Review, April 22, 2024

Land, vol. 9 (10), 352. doi:10.3390/land9100352.

12. "Aman Srivastava, Rajib Maity. (2023). Assessing the Potential of AI=ML in Urban Climate Change Adaptation and
Sustainable Development. Sustainability, vol. 15 (23), 16461. doi:10.3390/su152316461.

13. "Angela H. Arthington. (2021). Grand Challenges to Support the Freshwater Biodiversity Emergency Recovery Plan.
Front. Environ. Sci., vol. 9 . doi:10.3389/fenvs.2021.664313.

Qeios ID: FURHND - https://doi.org/10.32388/FURHND 3/3


http://dx.doi.org/10.3390/su152316461
http://dx.doi.org/10.3389/fenvs.2021.664313

	Review of: "Assessment of soil erosion in the Cesar watershed, an initial step toward the restoration of the Cesar River"
	References


