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 Fig.1.Samples after finished experiments.

Badlands are areas with limited vegetation, reduced 
or no human activity, and a great variety of geomor-
phic processes [1]. Badland materials have a different 
responsetothe same environmental conditions, be-
cause of differences in their mineralogical and physi-
co-chemical characteristics. Many studies show that 
smectite-poorsediments are more resistant to different 
weathering treatments of freezing, thawing, wetting, 
and drying,than smectite-rich materials [2,3].In this 
paper, three unweathered samples of badlands from 
Spain were analyzed with the aim of monitoring, but 
also comparing physico-chemical changes caused 
by simulations of changes in climatic conditions. Se-
lectedsediment samples havedifferent compositions. 
Besides quartz and calcite, the first sampleis com-
posed of smectite and gypsum (3 UW), the second of 
smectite (4 UW), while the third sample is composed 
of neither smectite nor gypsum (5 UW). The experi-
ment setup was designed in the way that each sample 
had three sub-samples, a sample for simulation of rain, 
snow, and a control sample (Figure 1). Sample_rain was 
treated with a rain intensity of ~850 ml/h for 10 min-
utes (~140 ml), while sample_snow was treated with 
crushed ice (~150 g). After precipitation simulations 
snow were put samples were placed in a climate cham-
ber at - 3 °C together with a control sample. This was 

repeated for 15 cycles. Every cycle was documented 
with photographs. The leached solution was collected 
and its volume, pH, electrical conductivity (EC), and 
ion concentrations were measured. The second part of 
the experiment was based on exposing the samples after 
wetting to higher temperatures, 50 ° C. It was done in 8 
cycles. FESEM and BET analyzes were performed for 
each sample before and after the experiments.The 3 UW 
samples had significantly different leachate pH and EC, 
while the leachate volume was similar for all samples 
during the experiment. Sulphate ions were leached in 
the highest concentrations during the whole experiment 
from the sample with both smectite and gypsum pres-
ent. The sample with smectite has shown the highest 
disintegration of the structure, especially after the sim-
ulation of snow. The sample with smectite and gypsum 
has shown a lower degree of degradation than sample 
3 UW due to the content of gypsum which increases 
the weathering resistance of the material. Sample 5 UW 
has shown the lowest degradation of the structure along 
with the weathering cycles. This study has proven that 
both mineralogical and physico-chemical properties of 
sediments are important for predicting their response to 
variable climate factors. 
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