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Introduction 
Soil salinity affects rice yield and quality.

Farmers collect and use freshwater for
rice production.

High cation levels contribute significantly
to salinity issues.

Due to the soil was originally mangrove
soil.



An approach for analyzing the hydric-saline balance

Research Question

What are the physicochemical properties of the
soil ?

What is the current knowledge regarding rice
sowing, particularly in relation to climate
variability?

How much water in needed to prevent yield loss
due to salinity stress?

Adaptive measures are necessary 

to address the impacts of climate 

variability.



An approach for analyzing 
the hydric-saline balance

Main objective:

To Quantify the hydro-saline balances within the mangrove
swamp rice production system, with the aim of improving land,
water and crop management practices in Guinea Bissau

.

Biophysical Characterization MSR.

To compute the soil-water 
balance.

To characterize soil chemical 
composition.



Biophysical Characterization MSR



Cafine, Tombali Elalab, Cacheu

1 ha = 7 Plots 1 ha = 53 Plost

Endogenous water management 
practices 



Larger plots tend to show higher variability 
in the water level

Water level variation and water movement directions 

Variations in the waterlogging depth

South North



Efficiency of harvesting water in the plot
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Spatial distribution of soil salinity



Cations responsible for soil salinity concentration

What is the status of 
other micro and 

macro nutrients in 
the paddies?



The best predictors of soil salinity distribution

A) Scatterplot of predicted vs observed ECe. 

B) Percentage of importance by index contribution in the model.

RNDSI = normalized difference salinity index; NDSI = normalized salinity index; NDWI = normalized difference water index.



Salinity Distribution Maps in the MSR

A practical 
recommendation for 
farmers is to make 
smaller plots in the 

tidal mangrove zones!



Highlights

✓ Na and Mg are predominant in soil salinity in the MSRP.

✓ Endogenous water management practices influence soil
salinity levels.

✓ We recomended to segment saline zones (tidal mangrove)
into smaller plots for better water management.

✓ Prepare the soil as early as possible to capture the
maximum amount of freshwater.



Conducting environmental monitoring



Improving water management in MSR

Using the FAO56 method



Defining zones with similar weather 
conditions

Performed cluster analysis to
define zones with similar weather
conditions.

Calibrated the cluster-focused
multiple linear regression
equations for estimating the
radiation adjustment coefficient
(kRs).



An approach for calculating ETo

Wind velocity (u₂ = 2 m s⁻¹)
and minimum temperature
(Tmin) serve as reliable
predictors of dew point
temperature (Tdew) in both
climatic conditions

L-BFGS-B method 
(Byrd et al., 1995)

Based on the aridity index for 
GB two climatic conditions:

A) Moist sub-humid 

B) Humid



Exploring reanalysis data 

AgERA5 = 385 centroids

MERRA-2 = 36 centroids

Best coverage for 
GB using AgERA5



The Hydro-Saline balance in the MSR



Soil water and saline monitoring



Monitoring rice growth and phenologic stages



Measured and simulated soil water contents (SWC) 

Measured and simulated values of electrical
conductivity of the saturation paste extract (ECe)

One-dimensional water flow and solute transport 
using numerical methods with Hydrus 1D



Optimal timing for the “free-salt period”

The need for the regular maintenance of dikes to avoid brackish 
water entrance in growing season.
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The salt-free period (Guei et al., 1997)



Highlights

✓ Innovative approaches for estimating reference
evapotranspiration (ETo) using only temperature data in data-
scarce regions, now is calibrated.

✓ Groundwater depth and low rainfall significantly influence soil
salinity concentration and plant growth.

✓ Effective drainage systems and regular maintenance of dikes
are crucial for the sustainability of rice fields, Specifically in
growing season.

✓ Farmers have to do soil preparation and the transplanting as
early as possible.
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