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Abstract:The protection of soils and waters is an extremely important issue for humanity. The main task to be done by the scientific staff is to 

monitor and control the water quantities leaving the water management facilities. Measurements of kinematic quantities can be used not only 

for quantitative assessment of runoff, but also for verification of theoretically derived hydraulic dependency in different forms of water 

movement. They are the basis for experimental determination of a number of theoretically introduced coefficients measurement of the 

hydraulic quantities determining them. Hydro metric measurement of non-pressure currents is a specific activity that has gained wide 

application around the world. When determining the water quantities, observations of the river outflow are made, also the measured 

parameters can be used for other engineering tasks in the construction of hydro technical facilities.[1] 
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1. Introduction 

The modern development of measuring technology provides 

solutions for automation and decisive increase in the efficiency of 

measuring methods. The proposed innovative solutions are 

accompanied by assurances, subject to certain restrictive conditions 

that may not always be provided. In other cases, these trade-offs are 

considered perfectly acceptable over the alternative of not being 

able to perform the measurement in any other way. These issues 

would not be particularly important when performing incidental 

measurements in connection with individual engineering tasks for 

the certainty of the decisions taken. However, for the systematic 

work of NIMH on the assessment of the available water resources 

in the country, the issue becomes important because it is related to 

the investment policy for equipment re-equipment of the entire 

system with proven measuring instruments superior in quality to 

existing equipment.[1 ]This report will focus on the innovative way 

of determining the water quantity of a water facility in the event of 

elevated water levels. 

 

  

 

 

 

 

 

 

 

 

 

 
Fig.1 "Measurement of water quantity with hydrometric system –OTT Qliner 
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The measuring device is a small plastic boat type catamaran 

(with two connected hulls) in which are built all the necessary 

sensors to perform the measurements (Fig. 1) On board is built-in 

transmitter for wireless radio communication (Bluetooth) with 

digital four ultrasonic Doppler sensors are installed in the bottom of 

the boat to measure the depth of the current and the speed profile. 

The equipment is designed to perform all measurements from the 

surface of the watercourse, where the plastic catamaran is fixed in a 

floating state. the registration of the results is performed wirelessly 

through the remote digital recording device.2. 

2. Measurement 

The field measurement was performed using the OTT Qliner 2 

system at the hydrometric station of the National Institute of 

Meteorology and Hydrology at the station №52800., places near the 

town of Gotse Delchev. Due to high water levels, the existing 

hydrometric bridge is partially destroyed and the water quantity 

cannot be measured by the traditional hydrometric propeller 

method, this difficult reason and the prevailing meteorological 

reasons, namely high water levels must be used innovation method 

The Acoustic Doppler Current Profiler is known as ADCP. The 

OTT Qliner 2 system calculates the water quantity by the standard 

method used to measure water quantities with hydrometric 

propellers, namely "speed-area". 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2 Schematic diagram of water quantity measurement with hydrometric 

system "OTT Qliner 2" velocity-area  

 

The system uses Doppler sensors to read the depth of the current in 

a given vertical speed and respectively the speeds in a particular 

section. The hydrometric propeller - uses a rotating screw, which 

rotates from the current and is marked in rpm or speed - m / s, and a 

rod is used to measure the depths in the section. A cableway had 

been laid in advance, and the number and locations of the high-

speed verticals had been determined. The measurement was 

performed by two operators, one positioning the boat in the speed 

valves and the other controlling the whole measurement process 

from the digital recorder (fig.1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3 Measurement of water quantity with hydrometric system –OTT Qliner 

2 the station №52800, place near to Gotse Delchev 
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 Table 1: HMS station№52800 , Momina Kula, calculation of the water 
quantity through the device software. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table2 HMS station № 52800 r. Place, Momina Kula speed-area, 

calculation of the water quantity using Excel 

 

 

 

 

 

 

 

 

 

The result obtained from the subsequent processing of the 

measurement data is a coincidence of the results, the difference is a 

minimum of several liters, which is perfectly acceptable for the 

measurement conditions. The next Figure 3, show the water level. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.5  Shows the water level,  H=136 cm 

 

2.1 Software, Diagrams. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.4 Shows the discharge on the software, followed by processing. 

 

3. Conclusions 

Аdvantage:  

1. Significantly higher efficiency of measurement, in which with 

one positioning of the device digital and graphic information for the 

whole speed profile in the speed vertical is obtained. 

2. Significantly shorter time for performing measurements at speed 

verticals and hence a significant reduction in the duration of the 

whole measurement. 

3. Objective and clear idea of the distribution of vertical velocities, 

even during the measurement, which allows the detection of 

anomalous zones in the flow, making adjustments to the scheme of 

vertical velocities and reflecting them in the final result at the 

measurement site. 

4. Possibility to apply the method to currents with depths in a large 

range of their change from 0.35 m to 10 m. 

Disadvantages: 

1. There is a limit on the depth of measurement of at least 0.35 cm, 

up to 10 meters; 

2. The system cannot be used in very rough mountains 
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Distance Depth Area Velocity Discharge

m m m
2 (average) m

3
/s

m/s

Start point 0 0 0 0 0

2 2 1.37 2.74 0.71 1.945

3 4 1.27 2.54 1.265 3.213

4 6 1.24 2.48 1.635 4.055

5 8 1.32 2.64 1.647 4.348

6 10 1.19 2.38 1.692 4.027

7 12 1.17 2.34 1.483 3.470

8 14 0.99 1.98 1.556 3.081

9 16 1.04 2.08 1.243 2.585

10 18 1.02 2.04 1.209 2.466

11 20 0.93 1.86 1.19 2.213

12 22 0.83 1.66 1.096 1.819

13 24 0.74 1.48 1 1.480

14 26 0.54 1.08 0.625 0.675

16 28 0.43 0.86 0.434 0.373

End point 30 0 0 0 0.000

Total Q 35.752

Vertical №
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