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Abstract:Researchers monitor rivers and springs to predict what part of the water resources to use for irrigation for industry, drinking needs 

to maintain ecosystems. The main task of the scientific staff is to monitor and control the water quantities coming out freely from natural 

caverns, rock crevices, free-flowing rivers and springs. The measurements of kinematic quantities, can serve not only for the quantitative 

evaluation of the runoff, but also for the verification of the theoretically derived hydraulic dependencies in the different forms of water 

movement. When determining the water quantities, observations of the runoff are carried out, as well as the measured parameters can serve 

to play an important role in the construction of water management facilities 
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1. Introduction 

The measuring technique today is able to improve the 

operability, to improve the basic measuring methods by introducing 

additional innovative solutions. These solutions are accompanied by 

assurances that, subject to certain restrictive conditions that cannot 

always be ensured, the measurement samples are considered 

completely acceptable to the alternative of being unable to perform 

the measurement in any other way. Carrying out measurements at 

certain times of increased water levels, respectively increased water 

quantities, is a task that hydro engineers must use skills and adapt to 

the situation. One of the few studied in our country are the springs. 

The springs can be formed in any kind of rock. Small ones are 

found in many places. The largest springs are formed in limestone 

and dolomite in the karst topography. A spring is a water resource 

formed as a hill, the bottom of a now-dried river valley, intersecting 

a flowing underground water body, a water table below which the 

surface material is saturated with water. A spring is the result of the 

filling of aquifers to the extent that the water overflows onto the 

earth's surface. They vary in size from small, flowing only after a 

lot of rain, to huge springs flowing thousands of liters daily. 

Systematic work over the years National Institute of Meteorology 

and Hydrology (NIMH) has proven its expertise and assessment of 

the water resources available in the country. All this is the result of 

persistence and methodical following of the investment policy for 

equipment rearmament of the highest class used by the European 

countries, superior in quality to the existing equipment.[1] This 

report is dedicated to some of these questions. An innovative way to 

determine the amount of water in rivers and springs will be 

presented. The facility was chosen under the condition of increased 

water levels, HMS No. 52850, Mesta district, Hadjidimovo town. 

 

 

 

 

  

 

Fig.1 Water quantity measurement – "OTT Qliner 2" 

 

The measuring device is a small plastic catamaran-type boat 

(with two joined hulls) in which all the necessary sensors for 

performing the measurements are built-in (fig. 1). A transmitter is 

also built-in on board for establishing a wireless radio connection 

(Bluetooth) with a digital recording device. Four ultrasonic Doppler 

sensors are installed in the bottom of the boat to measure the depth 

of the current and the velocity profile. 

 

Fig.2 Doppler sensors built into the bottom of the boat  

The device is intended for carrying out all measurements from 

the surface of the water course, including at springs. The 

positioning of the catamaran in the desired position is carried out by 

a bridge facility. A special case is when a facility is not built or the 

facility is destroyed by the passage of high water. The measurement 

is carried out by a specially laid ropeway. The control and the 

registration of the results is carried out wirelessly through a digital 

recording device. 

2. Field measurement 
The field measurement was carried out using the OTT Qliner 2 

system at the hydrometric point of NIMH station HMS No. 52850, 

near the village of Hadjidimovo. The length of the river at this 

moment was 42m, from left bank to right bank. The water level at 

this moment was H= 150cm.Due to the passing of a high wave, the 

existing hydrometric bridge is partially destroyed and the water 

quantity cannot be measured by the traditional hydrometric 

propeller method. Due to this difficulty and the prevailing 

meteorological reasons, an innovative method must be used. A 

ropeway was laid beforehand and the number and locations of speed 

verticals were determined. The measurement was performed by two 

operators – one positioned the boat in the speed verticals and the 

other managed the entire measurement process from the digital 

recording device (Fig.1), (Fig.2). Тable1 shows the on-site 

measurement report 

 

 

 

 

 

 

 

 

Fig.3 Movement of the boat with a rope, determining the number 

and locations of speed verticals 
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 Table 1: HMS station№52850 , Hadjidimovo, calculation of the water 
quantity through the device software. 

 

 

 

 

 

 

 

Table2 HMS station № 52850 Hadjidimovo speed-area, calculation of 

the water quantity using Excel 

Vertical № 

Distance Depth Area Velocity Discharge 

m m m2 (average) m3/s 

      m/s   
Start point 0 0 0 0 0 

2 2 1.1 2.2 0.747 1.643 

3 4 1.33 2.66 1.187 3.157 

4 6 1.47 2.94 1.26 3.704 

5 8 1.53 3.06 1.207 3.693 

6 10 1.58 3.16 1.282 4.051 

7 12 1.67 3.34 1.193 3.985 

8 14 1.69 3.38 1.129 3.816 

9 16 1.77 3.54 1.102 3.901 

10 18 1.72 3.44 0.977 3.361 

11 20 1.59 3.18 1.02 3.244 

12 22 1.08 2.16 0.962 2.078 

13 24 0.82 1.64 1.011 1.658 

14 26 0.78 1.56 1.024 1.597 

16 28 0.78 1.56 1.01 1.576 

17 30 0.78 1.56 1.011 1.577 

18 32 0.74 1.48 0.991 1.467 

19 34 0.73 1.46 0.835 1.219 

20 36 0.63 1.26 0.61 0.769 

21 38 0.54 1.08 0.486 0.525 

22 40 0.36 0.72 0.415 0.299 

End point 42 0 0 0 0.000 

        Total Q 47.320 

The result obtained from the post-processing of the measurement 

data is a coincidence of the results (table 2), the difference is a 

minimum of a few liters, which is completely acceptable for the 

measurement conditions. Figure 3, water level indication. 

 

 

 

 

 

 

Fig.4 Shows the water level,  H=150 cm 

 

2.1 Software, Diagrams. 

 

 

 

 

 

3. Conclusions 

Аdvantage:  

1. Significantly higher measurement efficiency, digital and 

graphical information in the vertical speed. 

2. A significant reduction in the variation of the entire 

measurement. 

3. An objective and clear view of the distribution of vertical 

velocities, which allows the detection of anomalous areas in the 

flow, making corrections to the scheme of vertical velocities and 

their reflection in the final result at the measurement site 

4. The ability to measure without built infrastructure 

5. A measurement result is obtained on the spot. 

Disadvantages: 

1. There is a measurement depth limitation of a minimum of 0.35 

cm, up to 10 meters; 

2. Difficult measurement in mountain streams. 
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