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Introduction

Lake Fetzara is located in the extreme northeast of Algeria (Fig. 1). It lies between four municipalities of the
Annaba province, bordered to the north by the municipality of Draa Erich, to the south by Ain Berda, to the
west by Berrahal, and to the east by El Hadjar. This lake is considered one of the most important in the
region. It has been classified as a RAMSAR (international treaty that advocates the conservation and
rational use of wetlands) site since 2003, which requires its protection, especially since 17,000 migratory
birds representing 15 different species pass through this ecosystem each year. Around 8,000 of these birds
are Eurasian wigeons, and 800 are white-headed ducks (a small duck species with a broad, flat, blue bill).
This rich aquatic fauna and flora are now threatened by disappearance due to a lack of rainfall, leading to
decreased water inflows to the lake, along with deterioration in its water quality.
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Fig. 1: Geographical Location of the Lake Fig. 2: Precipitation Variations in Berrahal

The interannual variations in precipitation, detected by rain gauge and pluviothermic stations surrounding
the lake, indicate fluctuating water inflows from year to year, with a noticeable decline in the lake's extent
even during the winter season. Figure 2 illustrates these interannual precipitation variations recorded at
the Berrahal station, the closest to the lake.

To assess the impact of precipitation variations on the lake's extent between two pivotal years, we used
Landsat 8 satellite imagery (path 193, row 34) for four different dates (November 2016, March 2017,
November 2017, and April 2018).

Materials and methods

In order to study the spatio-temporal evolution of the wetland surface of Lake Fetzara, a single Landsat 8
image scene "p193 r34" of four different dates (November 2016; March 2017; November 2017 and April
2018) was analyzed. This scene contains 12 bands. The 6 multispectral bands (3 visible and three infrared)
were used, which are: B2, B3, B4, B5, B6 and B7 at 30 m resolution. Using three applications (ArcMap,
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ArcCatalog and ArcToolbox) integrated into ArcGis, all GIS tasks were performed, including mapping, data
management, geographic analysis, data updating and geoprocessing.

The generated maps demonstrate a direct relationship between precipitation rates and the lake's water
level. It is worth noting that the fluctuation of the water surface, driven by inflows and outflows, depends
on the lake's feeding sources, which include the surrounding mountains and wadis (El Mellah, El Hout, and
Zied). These inflows are crucial for the lake's sustainability.

Results and concluding remarks

The generated maps demonstrate a direct relationship between precipitation rates and the lake's water
level. It is worth noting that the fluctuation of the water surface, driven by inflows and outflows, depends
on the lake's feeding sources, which include the surrounding mountains and wadis (El Mellah, El Hout, and
Zied). These inflows are crucial for the lake's sustainability.

What has been observed is that the lake's extent changes according to the seasons and the rainfall
conditions of each year (rainy or dry). This variability makes the lake particularly vulnerable to seasonal
mineralization processes.

Fig. 3: Hydrological Situation of Lake Fetzara in November 2016 (A) and March 2018 (B).

Conclusion:

After observing the maps, we found the existence of a cause and effect relationship between precipitation
and the water volume in the lake. The observed fluctuation in the water surface between inflows and
outflows is linked to contributions from the surrounding mountains and the wadis (El Mellah, El Hout, and
Zied) that flow into the lake. These inflows ensure the lake's sustainability.

It is evident that the lake's extent varies depending on whether the years are rainy or dry. This seasonal
variability makes the lake particularly interesting due to the renewed mineralization processes that occur
each season.
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