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Introduction:-

In Mauritania as in all Sahelian countries, the drought observed over more than thirty years has often had serious
consequences on all terrestrial and aquatic ecosystems (Servat et al., 1998, Nicholson, 1978 and 1998). This drought
is explained by a large rainfall deficit observed since the late 1970s (Ozer, 2000; Ozer et al., 2014); A deficit that
has profoundly affected all agricultural, steppe, and other ecosystems.

In addition, climate monitoring through direct measurements of the parameters to characterize states and trends has
not always been possible and has been carried out on a continuous basis. Estimates from indirect sources are often
used.

In this perspective, our study aims to study the temporal and spatial evolution of some climatic parameters, in
particular precipitation and to see the impact of this water deficit on the vegetation of the Diawling National Park
(PND) and its peripheral zone over the period of 2000-2013. To do this, we tested the contribution of spatial data as
an indirect source with the CHIRPS and TRMM data for precipitation, MODIS data for surface temperatures and
NDVI vegetation index. The use of spatial data is justified by the fact that the meteorological stations in Mauritania
as in most African countries are lacking and when these data exist, they are often fragmentary. Also, from a practical
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standpoint, the characterization of the climate from spatial data has never been carried out for the Diawling National
Park (PND) and rarely in Mauritania.

Overview of the Study Area:-

The Diawling National Park (PND) belongs to the Wilaya of Trarza. It is created by Decree No. 91-005 of 14
January 1991. In 1994, this park is classified as a wetland of international importance (Ramsar site). This wetland
covers an area of 16,000 ha. Its peripheral zone covers an area of 52,000 ha. The PND lies between 16 ° 05 ‘and 16 °
35' north latitude and 16 ° 20 ‘and 16 ° 30" west longitude (Fig.1).
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Figure 1:- Location of Diawling National Park and its peripheral zone.

The PND consists of the Diawling basin (10 000 ha of which 8 000 in the park), fed by the Cheyal, the Bell basin (4
000 ha) fed by the Lemer structure and evacuated by the Berbar work to the north and by works Bell1 and Bell2 and
the Gambar basin which is part of the Diama reservoir (Hamerlynck O. 1997, Duvail S. 2001).

The whole is inscribed between the coastal dune to the Northwest, the dunes of Birette and Zire and the dyke
connecting them, in the West and the banks of the Senegal River in the East. Indeed, it is under the effects of fresh
water coming from the Senegal River and salt water of marine origin linked to the tides.

The PND has a very diverse range of terrestrial and aquatic ecosystems, organized around floodplains fed by
rainwater and artificial flooding (through hydraulic works of the river), continental and coastal dunes, Islands
sheltering mangroves to Avicennia germians and Rhizophora racemosa. This environment is a spawning area for
lots of freshwater and estuarine fish and shrimp. It is an important nesting place for birds such as, among others,
flamingos, cormorants, herons, egrets, spoonbills. The flora consists mainly of Sporobolus robustus, Acacia nilotica,
and Nymphea lotus, which serve as a basis for the economic activities of the populations

Data used:-

To achieve these objectives we have downloaded the TRMM precipitation images with a resolution (in degrees) of
0.25 ° x 0.25 °, images of maximum and minimum temperatures MODIS with a resolution of 0.5 ° x 0, 5 ° and the
MODIS Vegetation Index (NDVI) with a resolution of 250m, for a period of 13 years from 2000 to 2013.

Climate data are available on NASA and JAXA sites in several forms (daily or monthly data). In this study we used
the monthly data of TRMM 3B43 were judged of good quality by Collischonn et al. 2006 and Collischonn et al.
2007. For each year twelve images have been downloaded separately, each image corresponds to a month, the same
for the temperatures. In contrast, for the Vegetation Index, two images per month were downloaded, a total of 24
images per year.

All images were georeferenced, for precipitation, data are recorded in mm / hour and temperatures in degrees
Kelvin, using an ENVI program, precipitation is converted to mm / month and temperatures in degrees Celsius .
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Results and Discussion:-

The annual precipitation study clearly showed a variation in annual totals during the study period with annual
averages ranging between 175.82 and 478.53 mm (Fig.3). We can see from this figure that the average annual
precipitation recorded during the period 2000-2013 in the Diawling National Park (PND) and its peripheral zone is
of the order of 308.03 mm. The years 2004, 2007, 2008 and 2011 showed a significant water deficit with rainfall
averages below 308.03 mm. On the other hand, 2009, 2010 and 2013 were the most watered of this period with
annual averages above 308.03 mm; the year 2010 is the rainiest with an average of 478.53 mm. The general trend of
the curve obtained shows that the climate of the Darling National Park (PND) is of the Sahelian type and is
characterized by a large variation in precipitation from one year to the next. Regarding the temperature variations of
the study area during the period 2000-2013 (Fig. 4), this figure shows that the annual mean temperature of the
Diawling National Park (PND) is almost constant and oscillates between 24 ° C and 25 ° C during the period 2000-
2013. However, during this period, there was a significant variation in monthly averages. The maximum
temperatures (M) regularly exceed 34 ° C. These values are recorded during the hottest months (April and May)
while the minimum temperatures recorded range from 15.5 in January to 23.4 ° C in September, the months of
December and January being the coolest months. The Dawling National Park Ombrothermal Diagram and its
peripheral zone (Figure 5) based on the TRMM and MODIS surface temperature data showed/demonstrated that the
climate of the study area can be subdivided into three seasons: A rainy and warm season "or wintering"
corresponding to the months of August-September; A dry - cold season from October to January; A warm dry
season from Mars to July.
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Figure 2:- Annual rainfall trends over the period 2000 to 2013
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Figure 3:- Evolution of Monthly Temperatures (A) and Evolution of Annual Temperatures (B)
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Figure 4:- Ombrothermal Diagram of the Diawling National Park and its Peripheral Zone

The standardized vegetation index (NDVI1) is widely used throughout the world as a measure of vegetation vitality,
with high NDVI values indicating vigorous vegetation.

The relationship between vegetation indices and precipitation has been used by several authors to monitor vegetation
cover (Evans and Geerken, 2004). NDVI is a good indicator of changes in the state of vegetation, therefore it has
been used to track drought in the study area.

The TRMM data and the annual average of the vegetation index calculated from the images downloaded from the
MODIS site are crossed in order to detect the evolution of the state of the vegetation according to the precipitation
of the Diawling National Park and its (FIG. 6). The figure above shows that the NDVI index evolves in the same
direction as precipitation except for the years 2006 and 2007 where the vegetation index showed an increase despite
the decrease in precipitation, probably due to the effects of variations. The duration and quantities of water from
artificial floods. NDVI values range from 0.21 to 0.27. It is also noted that average NDVIs never exceed 0.27,
reflecting the low density of vegetation on the Park.
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The TRMM

3B42 data are used to characterize the spatiotemporal variability of the Rosso station (WMO 61489)

which has existed since 2 January 1957, a first stage of validation of the data is necessary to ensure their quality.
They show (demonstrate indicate) that the relationship is strongly positive except for certain years (2001, 2007 and
2013). Regarding the relationship between mean temperatures, it is shown that there is no significant correlation
between LST Modis (between 24 ° C and 25 ° C) and Tsol (between 29 ° C and 30 ° C) Of meteorological station of
Rosso (fig7). This is partly due to the proximity of the sea to the coastline; the mean temperature varies by 25 ° C,
whereas the temperature of the indoor air is 30 ° C (Hamerlynch, 1997).
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Figure 6:- Relationships between satellite data and Rosso meteorological stations: annual temperatures (A) and
annual precipitation (B)
Conclusion:-

This work was carried out on the Darling National Park (PND) and its peripheral zone, which is rightly considered
as a fragile ecosystem exposed to the phenomenon of desertification (Ould Mohamedou Abdallahi., 1998). Dawling
National Park has seen the emergence of an invasive aquatic species Typha australis, which has inflicted invaluable
damage on the wetlands of the Senegal River Valley, which has directly threatened human, animal and biodiversity

health in The

Diawling National Park (Ould Abidine Mohamed Mahmoud et al, 2016).
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The use of remote sensing and GIS provides accurate information about precipitation and temperature and
vegetation on the study area.

The results also have helped build an understanding of the climate and vegetation of Dawling National Park and its
surrounding area. The evolution of the annual average of the vegetation index (NDVI) has continued the
precipitation except for certain years (2006 and 2007).
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