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  Fire is an important element of the ecosystems, nevertheless, high severity fires can have negative

impacts on the ecosystems as consequence of the high temperatures reaches. High temperatures

normally have detrimental impacts on soil properties. The objective of this work was to determine

the relationship of spectral reflectance and soil pH, electrical conductivity (EC), carbonates (CaCO

3

)

and total carbon (TC) content after a medium to high severity wildfire occurred in Croatia using

linear and nonlinear calibration models.

Soils were sampled 2 days after a medium to high severity wildfire in Zadar County, Croatia. A total

of 120 soil samples (0-5 cm) were collected from three different treatments (n= 40 per treatment):

control (C), mean severity (MS), high severity (HS). Soil pH, EC, CaCO

3

and TC content were

determined using standard laboratory methods. Soil spectral measurements were carried out

using a portable spectroradiometer (20 per treatment, 60 in total). Linear statistical model - partial

least squares regression (PLSR) and non-linear - artificial neural network (ANN) were generated to

estimate changes in soil pH, EC, CaCO

3

and TC content based on the original spectral reflectance

and its first derivative in form of principal components (PC). One-way ANOVA revealed pH values

were significantly different in all three treatments. EC, CaCO

3

and TC were significantly higher in

HS plots compared with the other treatments.

Different wildfire severity indicated very collinear soil spectral response, but with certain variations

of reflectance intensity. Control samples showed a higher reflectance than MS and HS samples.

This is attributed to the low pH and TC content. Low reflectance of MS and HS samples could be

explained by their increased pH and TC values. Soil pH was the only parameter that showed a high

R

2

and low root mean squared error (RMSE) after Savitzky Golay smoothing and the first

derivation. In PLSR model, strong to very strong correlation and low RMSE were obtained. ANN

model also showed a high R

2

and lower RMSE for all properties except pH. Both models showed

satisfactory results for prediction of the studied soil properties. ANN model predicted EC, CaCO

3

,

and TC better, while PLSR proved to be a better model for pH prediction.
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