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Use of Geostatistics for Understanding the
Process of Ecological Restoration in Gypsum

Landfills

J. Pastor1 , L. Alcalá del Olmo2 , J. M. Mart́ın3 and A. J.

Hernández4.

This study analyses possible restoration measures for the landfills of the
gypsum quarry “Los Yesares” (Almeŕıa, SE Spain), the largest of its kind
in Europe. When dealing with large surface areas such as that of the
quarry examined here (some 15 Ha), the mathematical methods generally
applied to monitor the ecological succession that occurs when a degraded
system starts to recover (biodiversity indices, Theory of Information in-
dices, plant cover) do not provide the desired information. We therefore
decided to evaluate the use of geostatistics to examine the spatial distri-
bution of plant populations of a community arising from the seed bank
present in the soil covers used to seal gypsum landfills [1].

The study was performed on 135 plots of 25 m
2 covering a 7 Ha. area.

These experimental plots were set up on slopes of different orientation and
gradient. A further 62 plots were established in spontaneously colonised
old landfills with or without added soil, and in neighbouring areas of the
quarry within a “Paraje Natural”. These last plots served as controls.

Each experimental plot (N = 135) was subjected to visual monitor-
ing during the year after the new landfills were given a new soil cover.
Through analysis of variance of the species present in the different plots
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in spring, we mapped their spatial distribution. Among the frequently
used geostatistical methods derived from the theory of regionalized vari-
ables, we selected the kriging method. The spatial distribution of the two
species showing greatest cover over the study period, Moricandia arvensis

(L.) DC. and Halogeton sativus (Loefl. ex L.) Moq., provides interesting
information applicable to the evaluation of soil variables related to the eco-
logical preferences of these species and the reasons for their growth in the
early succession process. The data collected also prompt hypotheses con-
cerning the possible effects of competition between these pioneer species
and the native gypsophyll species of the area [2, 3, 4]. This groundwork
will be taken into account when ecologically restoring the new landfills in
a more realistic manner.
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