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Introduction

Suspended load discharge in a watercourse is one of the criteria used in evaluating the water erosion intensity of soils. Suspended load discharge in the river network is a natural process, which is one of the main components required for the estimation of erosion processes in the basin. It can be studied separately or in relation to other natural processes, on which it depends, or is activated by.
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The spatial and temporal assessment of suspended load is a needful condition for answers to problems related to the amount of eroded material in the basin. Many empirical relations were developed to estimate the transported volume of material in [t ha-1a-1]. In this chapter the suspended load is expressed as the concentration of insoluble matter. The suspended load discharge depends mainly on precipitation and surface runoff processes. Rain is the initial impulse for surface runoff formation, erosion, and transport processes. It is generally known that an increase in rainfall and surface runoff augments the erosion intensity and the volume of transported material (Baca, 1999; Hlavcova, 1993). This is primarily valid for rainfall-runoff events of the summer season. Such a situation can occur also during the winter season (even during periods without precipitation), due to sudden snowmelt.

From the total volume of transported material, the suspended load is prevailing. Depending on the stream character, the suspended load can form up to 80 % of the total load as referenced in literature.

Data collection

During the past years, suspended load was monitored for specific water management purposes in Slovakia. Systematic monitoring with a higher frequency started only during the last years at selected stations. Despite this increased frequency, samples taken once per month or once per week (in the morning during water level measurement) are not representative of the suspended load regime, especially during:

a) snowmelt (maximum loads occur in the afternoon)

b) flood waves produced by stormrains.

These types of runoff events were studied in more detail in the Rybarik basin for the 1987-1996 period. The Rybárik basin in Strážov highlands in western Slovakia started operation in 1958. Basic hydrological characteristics of experimental microbasin Rybarik are in Table 1 and its location within the Mostenik basin is in Fig. 1 (Pekarova et al, 1999).

Table 1
Basic hydrological characteristics of experimental microbasin Rybarik




Elev.a.s.l.





Basin
Area
Forest
aver.  min/max 
Precipitation 
Runoff 
Runoff coef.
Temperature


[km2]
[%]
[m]
[mm] 
[mm]

[(C]

Rybarik 
0.12
5.0
401    375/434
744.9 
238.8
0.320
7.7

Water samples were taken at least once per week. During selected events, sampling was done every 30 – 60 minutes. Data were collected during both rainfall and snowmelt flood waves. 

The volume of insoluble matter NL was obtained from the difference between total concentration and soluble matter concentrations. Analyses were done in specialised laboratory. The instantaneous discharge was obtained from a limnigram of water levels and a rating curve. The transport of eroded solid particles from the basin was expressed as suspended load, based on discharge (l s-1) and concentration of the insoluble matter (mg l-1).

The suspended load discharge was sorted according to runoff intervals from 0.1 ls-1 to 10.0 ls-1. These intervals represent specific yields between 0.8–83.3 ls-1km-2. The mean monthly regime of suspended load was estimated for each interval separately.

Mean monthly concentrations of insoluble matter are shown in Fig. 2. In the first four intervals (discharge 0,1 - 1,0 l/s, e.g. yield 0,8 – 8.0 l/s/km2) the intensity increases only slightly. A higher increase is observed in the interval of discharge 1-5 l/s (e.g. yield 8 – 40 l/s/km2), particularly in August. Sudden increase of the suspended load discharge occurs within the last interval (discharge 5-10 l/s, e.g. yield 40 – 80 l/s/km2). Peak values (average of the available observations) are in July and September.
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The absolute maximum within this interval occurred in August: 1 979 mg/l. During the winter season, the maximum concentration occurred during snowmelt in February: 854 mg/l). It is obvious that with increasing runoff the concentrations of insoluble matter will increase to their maximum values as well.

In order to assess suspended load concentrations above 10 l/s, much more data are needed. Manual acquisition of data during intensive rainstorms is very difficult and randomly occurs. The peak measured concentration of insoluble matter corresponded to a discharge of 226 l/s (specific yield 1883 l.s-1.km-2). The concentration in this sample was 97 620 mg.l-1.

Estimation monthly insoluble matter concentrations

The empirical relations used in estimating monthly insoluble matter concentrations were developed from measured concentrations of insoluble matter and specific yields (Table 2). These relations are valid for the agricultural microbasin and specific yields between 0.8 and 80 l.s-1.km-2. 

For higher runoff, the following relation can be used:

NL = 50 q – 1000,
(1)

where:
NL – concentration of the insoluble matter (mg l-1),
q – specific yield (l s-1 km2).

Conclusion

It is obvious that the time series of insoluble matters concentrations and discharges are only part of the complex issue of understanding the suspended load regime. Soil erosion is influenced by many physical factors such as: precipitation intensity and depth, anthropogenic production of insoluble matters, agricultural activities in the basin and management of these activities, etc. In fact it is very difficult to separate these physical factors with adequate accuracy. It would be necessary to apply statistical methods in the evaluation of more extensive time series. The present bulk of the samples and parameters does not allow wide statistical and correlation analyses. This is why the non-traditional interval grouping of discharges was instead used for the analyses. Considering the small area of the basin, one should be careful in extrapolating data and results. In spite of this, the first results give new stimulus for additional analyses of the processes.

Table 2
Polynomial relationships between insoluble matter concentrations (NL, in mg l-1),and specific yield (q, ranging from 0.8 to 80 l.s-1.km-2) in the experimental microbasin Rybarik

Month
Equation
R2

January
NL = 0.134 q2 + 5.12 q + 22
0.9993

February
NL = 0.102 q2 + 6.57 q + 37
0.9875

March
NL = 0.045 q2 + 5.45 q + 29
0.9819

April
NL = 0.031 q2 + 4.75 q + 25
0.9868

May
NL = 0.321 q2 + 11.1 q + 55
0.9984

June
NL = 0.189 q2 + 14.3 q + 43
0.9997

July
NL = 0.087 q2 + 10.7 q + 32
0.9996

August
NL = 0.094 q2 + 6.40 q + 24
0.9982

September
NL = 0.148 q2 + 11.5 q + 32
0.9988

October
NL = 0.179 q2 + 4.93 q + 29
0.9958

November
NL = 0.108 q2 + 5.28 q + 42
0.9888

December
NL = 0.084 q2 + 5.17 q + 38
0.9870
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Fig. � SEQ Fig. \* ARABIC �1�	Scheme of the Mošteník brook basin with its subbasins
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Fig. � SEQ Fig. \* ARABIC �2�	Mean monthly concentrations of insoluble matters (LN) in the stream according intervals of specific yields q in ls-1km-2  (average 1987-1996)
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