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Introduction
The widespread loess deposits with a typically deep 
unsaturated zone are a specific feature of Northern 
Bulgaria. The vadose zone thickness varies from 1–2 
up to 40–50 m. The downward water flux occurs as 
a diffuse infiltration in depth. It is controlled and in 
the same time characterized by so-called “soil-water 
retention curve”, representing the ability of a specific 
soil due to its matrix suction properties or the so-called 
“soil-water potential” to retain water in the pores 
when the medium is in unsaturated state (Young, 
2002; Young, Sisson, 2002). 

The loess in Bulgaria is represented by fine aeolian 
deposits with predominated silty and varying sandy 
and clayey fractions (Minkov, 1968). The texture of 

the loess deposits is anisotropic, with macropores in 
a vertical direction while horizontally such phenom-
enon has not being observed. In a wider context, there 
are also fossil soils (paleosoils) alternating the loess 
horizons. That situation makes in situ studies, of soil-
water potential quite necessary for lots of environmen-
tal applications.

The aim of the present study is to describe seasonal 
variations of the soil-water potential in a loess profile 
in Ruse town region under influence of rainfall input.

Materials and methods

Tensiometers are devices for measuring the energy 
status of the soil solution, which is referred to as soil 

Fig. 1. General overview of the equipment set-up in the 
loess complex with position of the tensiometers in the 
upper part of the profile, near Ruse town, Northeastern 
Bulgaria
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water matric potential (Glossary…, 2008; Young, 
Sisson, 2002). The ceramic tensiometers, MPS-6, 
for matrix water potential determination, were in-
stalled at three depths, namely 0.55, 1.00, and 1.50 m 
from the surface (Fig. 1). The in situ measurements 
were performed at the Ruse Experimental Station at 
the high Danube River bank. Precipitation was mea-
sured by rain and precipitation sensor Rain-O-Matic 
Professional. The datalogger used was A753 ad-
dWAVE GPRS RTU, ADCON Telemetry. The re-
cording interval was set to 20 minutes for the period 
September 2015–February 2017. All data were trans-
ferred online. The exact specifications of the equip-
ment and the procedure for installing the tensiometers 
are described in details in Antonov et al. (2015). 

Results and discussion
The monthly average values of the soil-water potential 
and monthly rainfall data are presented on Figure 2. 
Two tendencies of the water potential could be identi-
fied, i.e. from September 2015 to May 2016 and from 
June 2016 to February 2017. The first period coincides 
with large rainfall sums in early autumn of 2015 and 
then during winter and early spring of 2016. As a result 
of water penetrating in profile and low evapotranspira-
tion, the water potential at the three depths was almost 
identical and even the same around January 2016, 
about –25 kPa (Fig. 2).

The second period started in May 2016 with dra-
matically decreasing soil-water potential to about 

–670 kPa (i.e. increasing matrix suction) in the upper-
most sensor (0.55 m) although the rainfall is usual ac-
cording to the recorded data. This phenomenon could 
be explained as highly increasing evapotranspiration 
from May to September in 2016. After that the val-
ues of the potential were similar to the first period 
although only the uppermost sensor showed values 
about –50 kPa, and the other two (at 1.00 and 1.50 m) 
showed –150 kPa and –270 kPa, respectively.
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Fig. 2. Rainfall and monthly variations of the soil-water potential in the upper part of the loess deposits


