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RESEARCH HYPOTHESIS

The max 30-minute rainfall intensity (I30) 

significantly influences (R), suggesting that 

short bursts of heavy rain are the primary 

drivers of soil erosion.

The rainfall erosivity index (R) is 

highly variable across years but 

follows a recognizable trend, which 

can be used to predict future soil 

erosion patterns.

Assess rainfall 

aggressiveness; 

Provide data for 

improving 

agricultural 

practices; and 

Contribute to 

characterizing the 

rainfall regime.

PROCESSES

RESEARCH FRAMEWORK AND OBJECTIVES

OBJECTIVES

o In situ rainfall 

measurements during 

2022 cropping season.

o Rainfall erosivity factor 

(R) calculated using E.I30 

index.

o Data collection: rain 

gauge, microphone and 

SW, Katibougou station.

o Data analysis Mann-

Kendall test and Pearson 

correlation 

Increase in the intensity and frequency of 

aggressive rainfall event, leads to greater 

risks of soil erosion and agricultural 

disruption.
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RESEARCH FRAMEWORK AND OBJECTIVES

>1,900 research papers
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MATERIAL AND METHODS (1/2)

The study was conducted during 

the 2022 rainy season in the 

village of Djindjila.

T = 17 and 45°C, Rainfall from 

700 to 900 mm/year (Keita et al., 

2023).

The main crops grown include 

cowpeas, sorghum, millet, maize and 

groundnuts.

Figure 1. Rural municipality of Méguétan
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MATERIAL AND METHODS (2/2)

The rainfall erosivity factor (R) 

Equation 1: R =  
E × I30
685

Avec E = energy in joules per m2 per mm of

rain.

I30 = maximum rain intensity in 30 minutes.

Equation 2: I1 = 
Pi

ti

With I: Rain intensity (mm/h); P: Rain

quantity (mm); t: Time (h).

Equation 3: E = ∑Eh

With Eh: homogeneous energy of the slice.

Equation 4: Eh = Eu × amounts of rain.

With Eu: unit energy.

Equation 5: Eu = 8,73 log10I + 11,9
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RESULTS AND DISCUSSION (1/5) 
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y = -4,1985x + 929,39
R² = 0,1877
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Figure 2. Annual max rainfall and temperature.

Rainfall fluctuates from year to year.

This highlights the complexity of the 

rainfall pattern in the region (Traoré et 

al., 2023). The trend in annual 

maximum rainfalls is decreasing (0.68 

mm/year) (Sanogo et al., 2023)
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CICC 2024 8

Figure 3. Scatter plot of Eu and I30.

No strong correlation between Eu

and I30. This indicates that high total 

rainfall is not necessarily associated 

with high short-term intensity (Kader 

& Franklin, 2008). 
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RESULTS AND DISCUSSION (3/5) 

Figure 4. Scatter plot of Eh and R.

Figure 4 indicates a positive 

relationship between Eh and R, where 

higher Eh generally leads to higher R, 

reflecting more aggressive rainfall 

conditions (Wang et al.,2024).
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RESULTS AND DISCUSSION (4/5) 

Figure 5. Relationship between rain intensity and erosivity index.

Strong corelation between (R) and (I30) 

indicates that increased rainfall intensity 

over 30 minutes is associated with higher 

rainfall erosivity, highlighting the impact 

of intense precipitation on soil erosion 

(Yan et al., 2024).

Max (I30)= 2.20 mm.h-1 ; Max (R) = 2.25
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RESULTS AND DISCUSSION (5/5) 
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Figure 6. Trend in the erosivity index.

There is a significant variability in the 

rainfall erosivity. The erosivity index R 

calculated on the basis of recorded 

rainfall was 0.44. (Dicko et al., 2022 ; 

Roose & Noni, 2004). 

3



ACTION TO BE TAKEN

CICC 2024 12

2442 SLM Practices

https://wocat.net/en/global-slm-database/

World Overview of 

Conservation Approaches 

and Technologies.
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Layout of the plateausSlope developmentGlacis layoutLowland development

Half-moons, 

Nardi Trenches, 

Benches, 

Firewalls.

Manual trenches, 

Filter dikes, 

Fixing the dunes.

Stony rows, Filter 

dikes, Zai, Organic 

matter input: 

manure and 

composting, 

Mulching, Assisted 

natural 

regeneration.

Application 

thresholds, Micro-

dams, Village 

perimeters.

Site-specific conservation and restoration measures.
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CONCLUSION AND SUGGESSTIONS 

• The measured erosivity index (R) aligns with regional trends, reinforcing the

importance of understanding local rainfall dynamics to better predict and manage the

effects of extreme precipitation.

• The findings may be applied to improve agricultural methods and utilized as a

database to describe the Sudano-Sahelian zone's rainfall regime.

We suggest to:

• Carry out long-term research to monitor variations in the erosivity and intensity of

rainfall over several decades.

• Expand the study to include multiple locations across the Sudano-Sahelian zone to

capture regional variability in rainfall intensity and erosivity.

5



CICC 2024 15

REFERENCES 

Dicko G, Bengaly A, Ballo S. Effets des pratiques agricoles sur l’érosion hydrique en zone soudanienne du Mali (station

de l’IPR/IFRA de Katibougou). International Journal of Biological and Chemical Sciences. 2022; 16(1):345–52.

DOI:10.4314/ijbcs.v16i1.29

Kader G, Franklin C. The evolution of Pearson’s correlation coefficient. The Mathematics Teacher. 2008;102(4):292–9.

Lihong Wang, Yuechen Li, Yushi Gan, Long Zhao, Wei Qin, Lin Ding, Rainfall erosivity index for monitoring global

soil erosion, CATENA, Volume 234, 2024, 107593, ISSN 0341-8162, https://doi.org/10.1016/j.catena.2023.107593.

Sanogo, A. , Kabange, R. , Owusu, P. , Djire, B. , Donkoh, R. and Dia, N. (2023) Investigation into Recent Temperature

and Rainfall Trends in Mali Using Mann-Kendall Trend Test: Case Study of Bamako. Journal of Geoscience and

Environment Protection, 11, 155-172. doi: 10.4236/gep.2023.113011.

Traoré AT, Traoré K, Diallo H, Diallo S. Climate situation and measure of sustainable land management with

agroforestry system, adoption and benefits perceived by farmers: Case of the Mafele village, Bougouni region in Mali.

Int J Res Adv Agri Sci (IRAAS). 2023; 2 (https://www.ijraas.com/ojs/index.php/ijraas/issue/view/3) :19.

Youjin Yan, Zeyin Hu, Liangjie Wang, Jiang Jiang, Quanhou Dai, Fengling Gan, Abdulrazak H. Almaliki, Mofreh A.

Hashim, Enas E. Hussein, Sherif S.M. Ghoneim, Impact of extreme rainfall events on soil erosion on karst Slopes: A

study of hydrodynamic mechanisms, Journal of Hydrology, Volume 638, 2024, 131532, ISSN 0022-1694,

https://doi.org/10.1016/j.jhydrol.2024.131532

http://dx.doi.org/10.4314/ijbcs.v16i1.29
https://doi.org/10.1016/j.catena.2023.107593
https://doi.org/10.4236/gep.2023.113011
https://www.ijraas.com/ojs/index.php/ijraas/issue/view/3
https://doi.org/10.1016/j.jhydrol.2024.131532


Thank you

Mahamadou Lamine KATILE

mahamadoulaminekatile@gmail.com

CICC 2024 16

mailto:mahamadoulaminekatile@gmail.com

