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Introduction

Salinity is one of the most brutal environmental
factors limiting the productivity of crop plants
because most of the crop plants are sensitive to
salinity [1]. This natural phenomenon is
expected to affect the world more vigorously
and extensively in coming years [2,3]. Soil
salinity monitoring 1s essential for effective
management and planning of agricultural
activity in salt-affected soils. Assessing soil
salinity can help with irrigation planning and
ensure proper water management, leading to
better crops and increased profitability. Truthful
data through earth observation and evaluating
the changes in soil salinity is crucial for the
agriculture productivity growth and efficient soil
management [4]. Climate change is a catalyst
for the salinization processes, which are
originally linked to agricultural practices, the
dissolution of facies crossed by water, the
conditions of permeability and drainage, the
quality of irrigation water and the nature of
crops, the quality and nature of soils, and
topography.

The aim of this study is to assess the soil salinity
dynamics between 2000 and 2022 under
climate and land cover changes.

Methodology

The methodology flowchart involving fundamental
stages of study is outlined in Figure 1.
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Figure 1: Flowchart of the methodology.
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Study Area

This study was conducted in Sminja in the
Zaghouan Governorate (Tunisia) and covers
approximately 12 900 ha, as shown in Figure 1.
The region is characterized by a semiarid
Mediterranean climate characterized by mild,

I

ainy winters and hot, dry summers.
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Figure 2: A map of the study area and field sample point
distribution

Field Work and Laboratory Analysis

The Sminja area is afflicted by soil salinization, a
significant environmental issue. In this regard,
remote sensing techniques were used in the
processing of satellite images acquired from
Landsat 7 and Landsat 8 sensors [5]. Landsat
satellites offer long-term observations, spanning
several decades, allowing for the examination of
changes in soil salinity over an extended period
[6]. During the field survey conducted between
20 September and 7 October 2021, 150 geo-
referenced soil samples were collected
representing different soil salinity classes (Non
saline, slightly saline, moderately saline,
strongly saline and very strongly saline) [7].

Climatic Data

Over the course of the past 22 years, a network
of climate and weather forecast stations was
established under the regional Commissariat for
Agricultural Development in Zaghouan.

Results and Discussion

The Landsat serial time’s datasets acquired over
the study area with the Enhanced Thematic
Mapper Plus (ETM+) and OLI sensors during
the last 22 decades over the intervals (2000,
2002, 2004, 2006, 2008, 2010, 2012, 2014,
2016, 2018, 2020, 2022) were radiometrically
calibrated (fig 2).
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Conclusions

These findings highlight the impact of land cover
changes on soil salinity dynamics during the
study period. The observed increase in
moderately saline and highly saline soils can be
attributed to alterations in land cover between
2000 and 2022. The correlation between land
cover changes and soil salinity patterns
emphasizes the need for effective land
management strategies. The results of this study
provide valuable insights for government
authorities and land managers in developing
future management strategies for the region. By
recognizing that soil salinity dynamics are
influenced by climate change and land cover
changes, policymakers can devise targeted
approaches to mitigate and manage soil salinity
1ssues.

References

1. Daliakopoulos, I.N.; Tsanis, I.K.; Koutroulis, A.;
Kourgialas, N.N.; Varouchakis, A.E.; Karatzas, G.P.;
Ritsema, C.]J. The threat of soil salinity: A European
scale review. Sci. Total Environ. 2016, 573, 727-739.

2.Dagar, J.C.; Sharma, P.C.; Chaudhari, S.K.; Jat, H.S.;
Ahamad, S. Climate Change \Vvis-a-vis Saline
Agriculture: Impact and Adaptation Strategies. In
Innovative Saline Agriculture; Dagar, J.C., Sharma,
P.C., Sharma, D.K., Singh, A.K., Eds.; Springer:
Berlin, Germany, 2016; Volume 518, pp. 5-55.

3.Meimei, Z.; Yanping, S.; Ping, W. Using HJ-I satellite
remote sensing data to surveying the saline soil
distribution in Yinchuan Plain of China. Afr. J. Agric.
Res. 2011, 6, 6592-6597.

4.Mashimbye, Z.E. Remote Sensing of Salt-Affected
Soil. Ph.D. Thesis, Faculty of Agri-Sciences,
Stellenbosch University, Stellenbosch, South Africa,
2013; p. 151.

5.M. Hachicha, C. Cheverry, A. Mhiri. (2000). The
impact of long-term irrigation on changes of ground
water level and soil salinity in northern Tunisia, Arid
Soil Research and Rehabilitation 14, pp. 175-182.

6. Mohamed Elhag, (2016). Evaluation of Different Soil
Salinity Mapping Using Remote Sensing Techniques in
Arid Ecosystems, Saudi Arabia, Journal of Sensors,
vol. 2016, 8 pages.

7.K. Saad, A. Kallel, Z. B. Rebah and B. Solaiman,
(2022). Spatiotemporal monitoring of soil salinity and
land cover changes using remote sensing techniques:
Zaghouan case study (Tunisia), 6th International
Conference on Advanced Technologies for Signal and
Image Processing (ATSIP), 2022, pp. 1-5.

Acknowledgements

The researchers would like to acknowledge the National
Center for Mapping and Remote Sensing for funding the
field campaign, which was instrumental in conducting
this study. Additionally, the researchers extend their
heartfelt appreciation to the members of the SIGREST

project for their invaluable support.

anagm saIt-affected
soils for sustamable

(2 \futu re




	Slide 1

