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Abstract 

In the scope of the International Meuse Commission, Flanders Hydraulics Research (FHR) is contributing to 
a low water measuring campaign on the watersystem of river Meuse at the Flemish border with the 
Walloon region and the Netherlands. The goal of  this study is to quantify the amount of water that flows 
through the bypass in Genk on the Albert canal. Also in Lommel, upstream of sluice 1, the flow to Postels 
Vaartje and water capture 33b has to be quantified. 

The detailed amount of flow through the bypass in Genk is measured with Rio Grande ADCP upstream at 
the entrance the inlet. The results of these measurements are compared with theoretical discharges used 
by the water managers of de Vlaamse Waterweg nv (dVW). 

The quantity of the flow towards “Postels Vaartje” and “water capture 33b” is measured with Streampro-
ADCP. For Postels Vaartje the measurements have been executed from the bridge 80m downstream and  
downstream and close to the inlet. For watercapture 33b Streampro is operated from a bridge 10 m 
downstream of the inlet.  

Results of the measurement in Genk indicate that the theoretical discharges are not reached and are 
overestimated by 10-70% at the tested opening diameters. 

Results of the measurement at Postels Vaartje show discharges from 0,19 to 0,77 m³/s at the different 
opening heights tested. Results of measurements of watercapture 33b show discharges of about 0,11 m³/s. 
Both results are comparable with discharge measurements with Qliner ADCP at the same locations in 2005. 
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1 Introduction 

In the scope of the International Meuse Commission, Flanders Hydraulics Research (FHR) is contributing to 
a low water measuring campaign on the watersystem of river Meuse at the Flemish border with the 
Walloon region and the Netherlands. This campaign is carried out together with the 3 responsible water 
managers:  

- de Vlaamse Waterweg nv (dVW),  
- Rijkswaterstaat Zuid-Nederland (RWS) 
- Service Public de Wallonie - Direction générale opérationnelle Mobilité et Voies hydrauliques 

(DGO2).  

The goal of this campaign is to quantify in detail the amount of water that is divided between the 3 water 
managers regions during periods of low flow. 

The detailed amount of flow that flows through the bypass in Genk on the Albertcanal (figure 1) is 
measured during this campaign. This bypass regulates the amount of water that flows to the downstream 
part of the Albertcanal.  

Figure 1 – General situation bypass Genk on Albertcanal (Source: Google Maps) 

 
 

Also in Lommel on the Bocholt-Herentals canal, upstream of sluice 1, the flow to Postels Vaartje and water 
capture 33B has to be quantified (figure 2).  
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15m wide entrance 

Bypass outflow 
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Figure 2 – General situation of inflow to Postels Vaartje and watercapture 33B upstream sluice 1 
 in Lommel on Bocholt-Herentals canal (Source: Google Maps) 

 
 

The detailed quantity of the flow through the bypass in Genk is measured by Rio Grande 1200 kHz ADCP, 
operated at the entrance of the bypass. Rio Grande ADCP measures discharge and velocity while sailing 
transects across the stream. This way a discharge measurement can be obtained at this location for every 1 
or 2 minutes. Data is collected  real-time and transmitted via a wireless data link to a pc. The 
measurements were executed on 10/11/17. The results of the measurement will be compared with the 
theoretical discharges shown in table 1. 

Table 1 – Theoretical discharges of bypass Genk related to opening of the tap diameter (m) 

diameter tap bypass (m) discharge (m3/s) 

0,00 0,00 
0,10 1,33 
0,20 2,65 
0,30 3,90 
0,40 5,80 
0,50 7,67 
0,60 8,40 
0,70 11,20 
0,80 13,40 
0,90 14,80 
1,00 16,20 
1,10 17,40 
1,20 20,00 
1,30 20,60 
1,40 21,20 

Water intake to Postels Vaartje 

Water intake @ capture 33B 

Sluice 1 Lommel 
Bocholt-Herentals canal 
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A detailed amount of the flow to Postels Vaartje and water capture 33B in Lommel is measured with a 
Streampro-ADCP, respectively operated downstream and from the bridge 80m downstream of the intake 
to Postels Vaartje (figure 3) and from the bridge 10m downstream of the capture 33B (figure 4). Streampro 
ADCP measures current velocity and the related calculated discharge in streams from 30-400 cm in depth, 
while sailing a transect  across the stream towed from a bridge. This way a discharge measurement can be 
obtained at this location in 1 or 2 minutes. Data is collected real-time and transmitted by a wireless data 
link to a handheld tablet. The measurements were executed on 20/10/17. 

Technical specifications of Rio Grande 1200 kHz ADCP and of Streampro 2000 kHz ADCP are given in figure 
5 and 6. 

Figure 3 – Situation measurement locations for flow to Postels Vaartje upstream sluice 1 in Lommel on Bocholt-Herentals canal 
(Source: Google Maps) 

 

Water intake towards Postels 
Vaartje 

Bridge 80m downstream 

downstream and nearby the 
water intake 
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Figure 4 – Situation measurement location for flow to capture 33B upstream sluice 1 in Lommel on Bocholt-Herentals canal 
(Source: Google Maps) 

 
  

Water intake @ capture 33B 

Bridge 10m downstream 
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Figure 5 – Technical specs of  1200 kHz ADCP (Source: white paper – RD Instruments) 
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Figure 6 – Technical specs of 2000 kHz Streampro ADCP (Source: white paper – RD Instruments) 
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2 Results 

2.1 Rio Grande ADCP measurements at bypass in Genk 

At 10/11/17 from 10h30 to 12h30 (UTC+1) different transects were measured with Rio Grande ADCP at the 
entrance of the bypass. Different openings of the bypass were managed by the local operator. When the 
requested opening was achieved, ADCP measurements started after 2 minutes to allow the flow to be 
stable. For each different opening  4-6 transects (5-8 minutes) were measured. 

Table 2 gives an overview of the measured discharge in m³/s of the different transects at the different 
openings of the bypass on 10/11/17. Table 3 summarizes some statistics. Figure 7 shows a boxplot of the 
different measurements. 

Table 2 – Rio Grande ADCP measured discharges at entrance of bypass in Genk on Albertcanal with different opening diameters of 
tap system on 10/11/17 

Transect 
diameter tap bypass 

(m) Start Bank 
Start Time 

(UTC+1) 
End Time 
(UTC+1) 

Total Q 
(m³/s) 

Left Dist. 
(m) 

Right Dist. 
(m) 

Width 
(m) 

Flow Speed 
(m/s) 

genk2004 0,2 Right 10:48:26 10:49:17 2,00 0,80 0,60 12,60 0,03 

genk2005 0,2 Left 10:49:25 10:50:15 1,49 0,80 0,60 12,75 0,03 

genk2006 0,2 Right 10:50:21 10:51:09 1,56 0,80 0,60 12,80 0,04 

genk2007 0,2 Left 10:51:16 10:52:08 2,71 0,80 0,60 12,88 0,04 

genk2008 0,2 Right 10:52:32 10:53:20 2,81 0,80 0,60 12,71 0,07 

genk2009 0,2 Left 10:53:26 10:54:22 3,13 0,80 0,60 13,01 0,05 

genk2010 0,2 Right 10:54:32 10:55:18 3,12 0,80 0,60 12,77 0,05 

genk2011 0,2 Left 10:55:26 10:56:17 3,17 0,80 0,60 12,75 0,06 

genk2012 0,2 Right 10:57:07 10:57:56 1,66 0,80 0,60 12,95 0,05 

genk2013 0,2 Left 10:58:03 10:58:57 2,44 0,80 0,60 12,94 0,04 

Genk001 0,5 Right 10:28:41 10:29:42 5,42 0,80 0,60 12,61 0,09 

Genk002 0,5 Left 10:30:02 10:30:59 3,86 0,80 0,60 12,93 0,08 

Genk003 0,5 Right 10:31:16 10:32:06 5,42 0,80 0,60 12,79 0,09 

Genk004 0,5 Left 10:32:18 10:33:09 4,48 0,80 0,60 13,23 0,09 

genk2000 0,5 Right 10:37:27 10:38:27 4,44 0,80 0,60 12,77 0,07 

genk2001 0,5 Left 10:38:39 10:39:32 4,02 0,80 0,60 12,92 0,07 

genk2002 0,5 Right 10:39:39 10:40:26 4,01 0,80 0,60 12,86 0,07 

genk2003 0,5 Left 10:40:33 10:41:25 4,12 0,80 0,60 13,10 0,07 

genk4021 0,5 Right 12:30:31 12:31:52 4,45 0,80 0,60 12,89 0,08 

genk4022 0,5 Left 12:31:59 12:33:25 4,50 0,80 0,60 12,86 0,08 

genk4023 0,5 Right 12:33:40 12:35:05 4,77 0,80 0,60 13,19 0,08 

genk4024 0,5 Left 12:35:14 12:36:44 4,89 0,80 0,60 13,10 0,08 

genk2014 1 Right 11:08:28 11:09:26 11,06 0,80 0,60 13,12 0,21 

genk4000 1 Left 11:16:45 11:18:23 10,86 0,80 0,60 12,86 0,19 

genk4001 1 Right 11:18:36 11:19:57 11,86 0,80 0,60 12,92 0,20 

genk4002 1 Left 11:20:06 11:21:38 10,51 0,80 0,60 13,00 0,19 

genk4003 1 Right 11:21:48 11:23:04 10,93 0,80 0,60 13,08 0,19 
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genk4004 1 Left 11:23:28 11:24:50 10,68 0,80 0,60 12,97 0,19 

genk4005 1,5 Right 11:33:53 11:35:15 14,86 0,80 0,60 12,90 0,26 

genk4006 1,5 Left 11:35:22 11:36:52 14,02 0,80 0,60 12,73 0,26 

genk4007 1,5 Right 11:37:01 11:38:15 14,06 0,80 0,60 12,80 0,27 

genk4008 1,5 Left 11:38:21 11:39:45 14,22 0,80 0,60 12,90 0,27 

genk4009 1,8 Right 11:45:19 11:46:32 17,44 0,80 0,60 12,78 0,32 

genk4010 1,8 Left 11:46:40 11:47:59 16,68 0,80 0,60 12,83 0,32 

genk4011 1,8 Right 11:48:07 11:49:21 16,57 0,80 0,60 12,81 0,30 

genk4012 1,8 Left 11:49:29 11:51:00 16,19 0,80 0,60 13,17 0,30 

genk4013 1,8 Right 11:51:21 11:52:38 17,06 0,80 0,60 12,92 0,32 

genk4014 1,8 Left 11:52:45 11:54:14 17,20 0,80 0,60 13,28 0,32 

genk4015 2 Right 11:59:40 12:00:50 17,52 0,80 0,60 13,18 0,32 

genk4016 2 Left 12:00:59 12:02:30 16,23 0,80 0,60 13,21 0,30 

genk4017 2 Right 12:02:39 12:03:58 16,62 0,80 0,60 12,98 0,28 

genk4018 2 Left 12:04:04 12:05:44 16,00 0,80 0,60 12,63 0,31 

genk4019 2 Right 12:05:52 12:07:04 16,65 0,80 0,60 12,98 0,30 

genk4020 2 Left 12:07:10 12:08:40 15,45 0,80 0,60 12,92 0,31 

Table 3 – Simple statistics of results from measurements on 10/11/17 with Rio Grande ADCP at different opening diameters of 
bypass in Genk on Albertcanal (0,2-2,00 m) 

diameter tap bypass (m) mean discharge (m³/s) stdev (m³/s) 
0,20 2,41 0,65 
0,50 4,53 0,50 
1,00 10,98 0,43 
1,50 14,29 0,34 
1,80 16,85 0,42 
2,00 16,41 0,64 
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Figure 7 – Box plot of discharges measured upstream of bypass Genk on 10/11/17 with Rio Grande ADCP at different opening 
diameters of the tap (0,20-2,00 m) 

 

 
2.2 Streampro ADCP measurements at intake to Postels Vaartje in 

Lommel 

At 20/10/17 from 12h15 to 14h30 (UTC+2) different transects were measured with Streampro ADCP 
downstream of the inlet to Postels Vaartje. Different openings, measured in cm to the top of the iron frame 
which contains the valve, were managed by FHR and the local operator. When the requested opening was 
achieved, ADCP measurements started after 2-3 minutes to allow the flow to be stable. For each different 
opening  2-7 transects (3-10 minutes) were executed. 

Discharges were measured in the downstream of and nearby  the inlet. Because of difficult measurement 
conditions for opening 6-26 cm, we moved to a bridge about 80m downstream of the inlet and repeated 
the measurements with all settings of the opening  at that location. About 50m upstream of this bridge a 
small channels diverts the water from the inlet. This will be taken into account in the results. 

Table 4 gives an overview of all measured discharge in m³/s of the different transects at the different 
openings of the inlet to Postels Vaartje on 20/10/17. Table 5 summarizes the results with some statistics. 
Figure 8 shows a boxplot of the different measurements. 
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Table 4 – Streampro ADCP measured discharges of inlet to Postels Vaartje with different openings of valve on 20/10/17 measured 
immediately downstream and from a bridge 80m downstream of the inlet 

BRIDGE 
MEASUREMENTS 

          

Transect opening  (cm) 
Start 
Bank 

Start Time 
(UTC+2) 

End Time 
(UTC+2) 

Total Q 
(m³/s) 

Left 
Dist. 
(m) 

Right 
Dist. 
(m) 

Width 
(m) 

Total 
Area 
(m²) 

Flow Speed 
(m/s) 

brug 20171020003 6 Right 13:52:18 13:53:12 0,64 0,80 0,80 5,50 4,35 0,13 
brug 20171020004 6 Left 13:53:31 13:54:37 0,62 0,80 0,80 4,97 3,69 0,13 
brug 20171020005 6 Right 13:56:26 13:57:29 0,66 0,80 0,80 6,16 4,97 0,10 
brug 20171020006 6 Left 13:58:26 13:59:21 0,74 0,80 0,80 5,48 4,25 0,15 

           brug 20171020001 26 Right 13:36:34 13:37:28 0,67 0,80 0,80 5,55 4,38 0,13 
brug 20171020002 26 Left 13:37:45 13:38:56 0,61 0,80 0,80 4,10 3,36 0,13 

           brug 20171020007 46 Right 14:03:28 14:04:19 0,59 0,80 0,80 5,52 4,41 0,11 
brug 20171020008 46 Left 14:04:36 14:05:38 0,49 0,80 0,80 4,65 3,37 0,10 
brug 20171020009 46 Right 14:05:56 14:06:54 0,63 0,80 0,80 5,62 4,42 0,11 
brug 20171020010 46 Left 14:07:11 14:08:14 0,58 0,80 0,80 3,86 2,77 0,10 

           brug 20171020011 66 Right 14:15:15 14:16:23 0,39 0,80 0,80 5,93 4,59 0,08 
brug 20171020012 66 Left 14:16:40 14:17:43 0,42 0,80 0,80 5,44 4,13 0,08 

           brug 20171020013 86 Right 14:23:34 14:24:43 0,15 0,80 0,80 5,68 4,43 0,03 
brug 20171020014 86 Left 14:25:01 14:26:14 0,13 0,80 0,80 3,45 2,19 0,03 
DOWNSTREAM 
NEARBY INLET 
MEASUREMENTS 

          

Transect 
schuifopening  

(cm) 
Start 
Bank 

Start Time 
(UTC+2) 

End Time 
(UTC+2) 

Total Q 
(m³/s) 

Left 
Dist. 
(m) 

Right 
Dist. 
(m) 

Width 
(m) 

Total 
Area 
(m²) 

Flow Speed 
(m/s) 

20171020016 46 Right 12:55:27 12:57:00 0,51 2,00 2,00 6,75 3,80 0,10 
20171020017 46 Left 12:57:18 12:58:30 0,83 2,00 2,00 8,28 6,15 0,15 
20171020018 46 Right 12:59:25 13:00:28 0,44 0,50 0,50 3,74 2,87 0,13 
20171020019 46 Left 13:00:47 13:01:59 0,86 0,50 0,50 3,61 2,85 0,18 
20171020020 46 Right 13:02:19 13:03:15 0,52 0,50 0,50 3,95 3,02 0,16 
20171020021 46 Left 13:03:35 13:04:36 0,77 0,50 0,50 5,05 4,06 0,17 

           20171020009 66 Right 12:33:37 12:35:04 0,34 2,00 2,00 8,64 6,23 0,07 
20171020010 66 Left 12:35:31 12:37:21 0,41 2,00 2,00 7,60 5,32 0,05 
20171020011 66 Right 12:37:44 12:39:02 0,62 2,00 2,00 8,08 5,78 0,11 
20171020012 66 Left 12:39:27 12:40:50 0,66 2,00 2,00 6,79 3,95 0,14 
20171020013 66 Right 12:42:28 12:43:24 0,76 4,00 3,00 9,89 5,41 0,15 
20171020014 66 Left 12:44:43 12:45:42 0,23 0,50 0,50 4,36 3,44 0,09 
20171020015 66 Right 12:46:17 12:47:15 0,44 0,50 0,50 4,09 3,10 0,12 

           20171020003 86 Right 12:13:50 12:15:28 0,20 1,50 2,00 7,87 6,48 0,03 
20171020004 86 Left 12:16:01 12:17:56 0,17 2,00 2,00 12,02 8,40 0,03 
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Table 5 – Simple statistics of results from measurements on 20/10/17 with Streampro ADCP at different openings of inlet valve to 
Postels Vaartje measured immediately downstream and from the bridge 80m downstream of the inlet 

BRIDGE 
MEASUREMENTS   
opening (cm) Mean measured discharge (m³/s) stdev (m³/s) 

6 0,67 0,05 
26 0,64 0,03 
46 0,57 0,05 
66 0,40 0,01 
86 0,14 0,01 

DOWNSTREAM 
NEARBY INLET 
MEASUREMENTS   

opening (cm) Mean measured discharge (m³/s) stdev (m³/s) 
46 0,65 0,17 
66 0,49 0,18 
86 0,19 0,02 

 

From table 5 we can conclude that about 50-90 l/s water passes via the small channel with openings of the 
valve between 46 and 86 cm, 50 l/s for the smaller opening of 86 cm, 90 l/s for the other opening heights. 
This water does not pass the bridge from where most measurements were carried out.  

Therefore we shall use the mean measured discharges immediately downstream for the openings 46-66-86 
cm and increase the discharges measured at the bridge at opening 6-26 with 100 l/s (table 6). 

Figure 8 – Box plot of discharges measured with Streampro ADCP at different openings of inlet valve to Postels Vaartje immediately 
downstream and from the bridge 80m downstream of the inlet 
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Table 6 – Mean discharges on 20/10/17 measured with Streampro ADCP at different openings of inlet valve to Postels Vaartje  

opening (cm) Mean measured discharge (m³/s) 
6 0,77 

26 0,74 
46 0,65 
66 0,49 
86 0,19 

 
Figure 9 gives a graphical overview of the relation between the opening of the valve and the discharge to 
Postels Vaartje, based on the above measurements. 

Figure 9 – relation between opening valve and discharge to Postels Vaartje based on Streampro ADCP measurements 
 from 20/10/17 

 
 
 
The above measurements were qualitatively compared with discharge measurements with Qliner ADCP at 
the same location in 2005 and we can conclude that discharges are very similar. 
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2.3 Streampro ADCP measurements at intake to water capture 33B in 
Lommel 

At 20/10/17 from 14h40 to 14h50 (UTC+2) 2 transects were measured with Streampro ADCP downstream 
of the inlet to water capture 33B. Because the opening of this inlet has not been changed since a few years, 
only the existing opening is measured. 

Table 7 gives an overview of the measured discharge in m³/s of the different transects at the different 
openings of the inlet to water capture 33B on 20/10/17, together with some statistics. 

The measurements were also qualitatively compared with discharge measurements with Qliner ADCP at 
the same water capture in 2005 and we conclude that discharges are very similar. 

Table 7 – Mean discharges on 20/10/17 measured with Streampro ADCP downstream of the inlet to water capture 33B  

Transect Start Bank 
Start Time 

(UTC+2) 
End Time 
(UTC+2) 

Total Q 
(m³/s) 

Left Dist. 
(m) 

Right 
Dist. (m) 

Width 
(m) 

Total 
Area 
(m²) 

Flow 
Speed 
(m/s) 

postels kanaal lo 
20171020001 Left 14:42:39 14:45:23 0,10 1,00 1,00 5,01 1,19 0,08 

postels kanaal lo 
20171020003 Right 14:46:24 14:47:39 0,13 1,00 1,00 3,95 0,93 0,11 

   
gemiddelde 0,11 

     

   
stdev 0,011 

     
 

  

 



Discharge measurements at bypass in Genk and Postels vaartje and watercapture 33B in Lommel - Control of theoretical discharges 

14 WL2017R17_071_2 Final version  

 

3 Conclusions 

We can conclude that the discharges through the bypass in Genk on the Albert Canal vary between 2,41 
m³/s at the lowest opening diameter of the tap of 0,20 m and 16,41 m³/s at the highest tested opening of 
2,00m. These values are very well below the theoretical discharges, namely 10-70% at the tested opening 
diameters. We also notice that from openings of the tap of 1,80 m or higher, no extra discharge is flowing 
through. 

Results of the measurement at Postels Vaartje show discharges from 0,19 to 0,77 m³/s at the different 
opening heights tested. Results of measurements of water capture 33b show discharges of about 0,11 
m³/s. Both results are comparable with discharge measurements with Qliner ADCP at the same locations in 
2005. 
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5 Appendix 

5.1 ADCP measurements at bypass Genk – Winriver output 
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5.2 ADCP measurements at Postels Vaartje – Winriver output 
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5.3 ADCP measurements at water capture 33B – Winriver output 
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