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8 VECHT RIVER CATCHMENT DATA REPORT 

Rianne M. Bijlsma & Michiel W. Blind 

(RIZA) 

8.1 Background 

8.1.1 Geographical description 

8.1.1.1 General characteristics 

The river Vecht is a middle size rain river, situated in the Netherlands and Germany. Its 
approximate length is 167 km. The river originates in Germany in the state of Nordr-
hein- Westfalen, continues its flow in the state of Niedersachsen and enters Dutch 
ground after approximately 100 km. Here it continues its flow through the Dutch prov-
inces Overijssel and Drenthe and ends in the lake called Zwarte Water which flows into 
lake IJssel, situated in the central North of the Netherlands [6]. The total catchment area 
is 3780 km2 of which 1980 km2 is situated in the Netherlands. The Vecht catchment is 
part of the Rhine catchment. Figure 8-1 shows some important watercourses in the 
catchment. Important tributaries of the Vecht (1) are the Steinfurter Aa (2), Dinkel (3) 
and the Regge (4). 
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Figure 8-1: Important watercourses in the Vecht catchment [6] 

Figure 8-2 shows a linear profile of the Vecht and some of its tributaries. The strongest 
decline of the river takes place in Germany. When the Vecht enters The Netherlands it 
has already declined to 10 m above mean sea level. The elevation of the land in the 
catchment ranges from –3 m near the Zwarte Water to 167 m above mean sea level in 
the south (Figure 8-3).  
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Figure 8-2: Linear profile of the Vecht and some important tributaries [7] 

 

Figure 8-3: Elevation map of the Vecht catchment (source [5], year 2000) 

The yearly average temperature is 9°C and ranges from –22°C to 35°C (source: KNMI). 

Many characteristics of a river landscape can be recognised in the Vecht catchment. The 
river is situated at the southern border of the old river valley formed by landice (Dutch: 
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oerstroomdal). This old valley is filled with fluvioglacial and periglacial sand. Along 
the river old meanders and meander hills can be seen [6]. 

8.1.1.2 Catchment history 

The geological under soil has been formed by millions of years of sedimentation and 
erosion  by the sea, rivers, ice and wind. In the Tertiary, marine sediments have been 
deposited, consisting of fine sand and sea clay. These form the basis of the current 
groundwater system. The Vecht catchment obtained its current shape in the Pleistocene 
and Holocene (the two youngest era). During the Saline (the second last glacial period 
of the Pleistocene), land ice reached the catchment. In this period lateral moraines have 
been formed. The retrieving land ice has formed the river valley. In the last glacial pe-
riod, the land ice didn’t reach the catchment area. In this period, the area was a polar 
desert, where wind formed a surface layer of fine sand and loam. Locally, sand dunes 
have been formed. At the end of the last cold period, when the climate became warmer, 
vegetation came up. North of the river Vecht high moor peat was formed.  

Through the landscape, water sought its way from east to west. The river Vecht started 
as a braided river in a wide valley, but changed in the Holocene into a strong meander-
ing river in a small valley. The meandering river formed an abiotically strongly diversi-
fied zone in the landscape.  

From the 19th century onwards, man started to manipulate the river characteristics. 
Nowadays the river is strongly normalised for large parts of Germany and all of the 
Netherlands. Many meanders have been cut off, reducing the original river length in the 
Netherlands form 90 to 60 km. Large scale equalisation of the winter bed has been car-
ried out and endikement resulted in a large reduction of inundation areas (Sources: [6] 
and [8]).  

 

 

Figure 8-4: Pictures of a natural and normalized part of the river Vecht 

The above-described history of the catchment resulted in the characteristics, as they are 
present nowadays. The soil type in the catchment is mainly sand or loamy sand. In the 
northwest of the catchment some peat and clay soils are situated. North of the river, 
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where the former high moor peat was situated, peat and peaty sand can be found nowa-
days. Closer to the riverbed one can find depositions of clay and loam [4].  

The lateral moraines, formed in the Pleistocene are very characteristic for the catch-
ment. The historical processes also have formed some large lakes in the west of the 
catchment and some forests in the north.  

In Table 8-1 the soil type and land cover in terms of percentage for the total catchment 
are shown. Small differences can occur with respect to what is described in the text, be-
cause of round off due to schematization. The emphasis in land cover is somewhat dif-
ferent for the Dutch and German part. In the Dutch part, roughly half of the catchment 
exists of grassland. Furthermore, arable land, forest and urban area are evenly repre-
sented. The German part of the catchment is dominated by arable land, covering about 
half of the land. Other important land covers are grassland, forest and urban area (ap-
proximately 25%, 15% and 10% of the total land cover) [6].  

Table 8-1: Soil type and land cover for the Vecht catchment (source [5], year 2000) 

Catchment area 3780 km2 

Soils 16% peat 
 30% sand 
 54% loamy sand 
Land cover 41% arable land 
 35% grassland 
 12% forest and na-

ture 
 11% urban 
 1%  open water 

Land use in the southern Dutch part is predominantly intensive animal husbandry, with 
growing of grass and maize. In the northern Dutch part as well as in Germany there is 
more arable land, with mainly potato growing [4].  

8.1.1.3 Surface water 

The average yearly rainfall in the catchment is 730 mm and ranges from 550 mm in dry 
years to 1100 mm in wet years. 35-40% of the precipitation runs off, the rest evaporates 
or is taken up by vegetation [7]. The mean discharge at the mouth of the Vecht is 50 
m3/s.  At low water it is only 5 m3/s and under conditions of high water it is about 300 
m3/s [10]. This variation in discharge brings both flooding and drought problems. 
Figure 8-5 shows the entire surface water system in the Vecht.  
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Figure 8-5: The entire surface water system of the Vecht ( [5], year 2000) 

As already mentioned, the surface water characteristics are highly human- influenced. 
This applies both for the boundaries of the watercourses as for the water levels. The 
normalization of the river caused a large hydraulic gradient and a drop of the water lev-
els. Weirs have been created to stop this effect and manipulate the water levels in the 
river. To stimulate drainage on the peat soils, drainage pipes and ditches have been cre-
ated. Recently, policy has been introduced for some parts of the catchment, to undo this 
large human influence on the river and let the watercourses meander naturally again.  

8.1.1.4 Groundwater 

The main horizontal groundwater flow is from east to west, just as the surface water 
flow. The horizontal layers that are most permeable are formed in the Pleistocene 
(strongly permeable) and the Pliocene (moderately permeable). For the vertical 
groundwater flow, the catchment can roughly be divided into two areas. The peat soils 
north of the river Vecht and in the area North Twente are strongly impermeable. As a 
result, this area reacts quickly to precipitation and groundwater table is higher. The sand 
soils south of the Vecht are very permeable. Water infiltrates easily and groundwater 
table is lower [2]. The higher areas, as the lateral moraines, form in general the down-
ward seepage areas. In the lower area upward seepage is present. In the west of the 
catchment some polders are present. Here, artificial drainage is applied to keep the 
groundwater level below the land surface. In most other areas, groundwater levels are 
manipulated by the water manager as well, for the benefits of farming, urban areas or 
nature.  

Near the Vecht some water- collection areas are situated [6]: 
- Archemerberg (4 million m3/ year) 
- Brucht (4 million m3/ year) 
- Hardenberg (3 million m3/ year) 
- Vechterweerd (4 million m3/ year) 
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- Witharen (5 million m3/ year) 

8.1.2 Environmental situation 

8.1.2.1 General 

In the past, the river Vecht was severely and visibly polluted. For some decades now, 
water management has focused on resolving the pollution problem. This policy has been 
effective: events as massive fish mortality and foam on the water surface have almost 
ceased to happen. However, the environmental situation in the Vecht is still far from 
perfect.  

A thorough inventory of the environmental situation is made for the WFD. The Vecht 
catchment is (unfortunately) not a reporting catchment on its own for the WFD, but is 
included in Rhine-East reporting. As a result, most detailed and up-to-date information 
is present for the Rhine-East area rather then the Vecht area. However, since the Vecht 
covers roughly two third of the Rhine-East area, most data on Rhine-East level will be 
directly valid on Vecht level. Therefore, it is chosen to present information on Rhine-
East level in this paragraph. Most data are present for the Dutch part of the area, treat-
ing Germany as the upper boundary.  

The most important pollutants for the area are copper, zinc, nickel, phosphate and ni-
trate [2]. Figure 8-6 shows the status of the water system with respect to these pollutants 
for the year 2000. Furthermore, some pollution with pesticides and some priority 
chemicals as specified by the WFD are present in the system.  
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Water quality 2000 according to Dutch NW4 standards
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Water quality 2000 according to prelimanary EC standards
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Figure 8-6: Exceeding of water quality standards in 2000 for the five most important 
pollutants of the Rhine-East area as compared to: Dutch NW4 standard (above) and 

preliminary EC standards (below) (norm = standard). Because the EC standards have 
not yet been determined, the Dutch environmental situation is currently tested against 
the NW4 standard. For this standard the VR (verwaarloosbaar risico) level is deter-
mined as the level with negligible effect on the environment and the MTR (maximaal 

accepteerbaar risico) level as the maximum acceptable risk level. [3] 

For the five important pollutants, the sources have been specified in Table 8-2. It can be 
seen that pollution of the system takes place in Germany as well as in the Netherlands. 
The most important sources for nitrogen are the diffuse sources, for phosphate the most 
important source is the effluent of the WWTP’s.  

Table 8-2: Overview of sources for the five important pollutants for Rhine-East [3]. 
Source Nitrogen  Phosphate  Copper  Nickel  Zinc  
 (ton/y) (%) (ton/y) (%) (ton/y) (%) (ton/y) (%) (ton/y) (%) 
WWTP 3.902 7 501 50 2.554 25 1.779 16 23.731 30 
Industry 35 0 5 1 223 2 17 0 197 0 
Diffuse 
sources 

13.066 23 216 22 2.680 26 1.372 12 28.765 36 

Germany 40.727 71 272 27 4.903 47 7.944 71 27.310 34 
Total 57.730 100 993 100 10.360 100 11.112 100 80.004 100 
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The pollutant sources and current policy to reduce the emission from these sources have 
been further specified in Table 8-3.  

Table 8-3: Specific emission sources and current policy for the reduction of the emis-
sion of the five important pollutants in Rhine-east [3]. 

Emission sector Emission source Current measures 
WWTP effluent Extra purification stage 
Overflow Deposition basins 

Basic effort commitment for 
50% reduction in pollution 

WWTP’s 

Rainwater drainage system Local treatment  

Dispersed buildings Individual wastewater treatment  
Corrosion steel constructions Replacement, coating 

Households 

Firework None 
Corrosion of buidings Replacement, coating House- building 
Corrosion of roofs utility build-
ings 

Replacement, coating 

Industry Industrial point sources Strengthening permit policy 
Leakage of motor oil Partitioning of parking places 

from water system 
Wear of road surface Improvement road surface, road 

water treatment 
Wear of tires Road water treatment 

Traffic 

Railways Replacement of wooden by con-
crete sleepers 

Engines Collection and drain off of en-
gine water 

Shipping traffic 

Antifouling coating Substitute antifouling coating 
Run off Buffer areas, active margin man-

agement 
Manuring directly into the water 
system 

Buffer areas, active margin man-
agement 

Run off from greenhouse farm-
ing 

Optimizing manure/ fertilizer 
utilization 

Agriculture 

Run off from rural area Reduction of phosphate concen-
tration in cattle feed, manure re-
moval from land, more accurate 
manuring 

Other Atmospheric deposition Reduction of largest atmospheric 
emission sources 

As a result of earlier pollution activities, the soil at the bottom of the watercourses con-
tains severe concentrations of pollutants. These concentrations will result in a subse-
quent delivery of pollutants to the surface water for the next few decades, since the 
concentration in the soil is in equilibrium with the concentration in the water. As a re-
sult, the effect of reduction of pollution sources only shows slowly. Dredging of the pol-
luted soil forms a faster solution, but it is only an end-of- pipe solution, it is expensive 
and a storage problem for polluted soil is introduced. Dredging is applied in some cases. 

Another way pollutants are introduced into the water system is by letting in external wa-
ter (from another water system) during periods of drought. In the Vecht area, water is 
let in from a.o. Lake IJssel. Water quality of inlet water differs and for this reason water 
inlet can have severe effects on local water quality and ecology. The water manager as-
sesses these effects and makes a comparison to the drought effect.  
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8.1.2.2 Environmental situation and WFD 

The target set for the water managers by the WFD is reaching good status in 2015. 
Good status consists of good chemical status and good ecological status. In the article 
five report of the WFD for Rhine-East, an overview of the status of the system with re-
spect to the WFD goals is given. A division is made between surface water and 
groundwater.  

8.1.2.2.1 Surface water 

The good chemical status of the surface water in Rhine-East is currently not being met 
in half of the water bodies of Rhine-East. As mentioned earlier in this paragraph, the 
most important pollutants are copper, zinc, nickel, phosphate and nitrate. Good ecologi-
cal status, as set for natural waters, is not being met in almost all water bodies. On the 
biological quality elements, almost all water systems are evaluated as moderate or bad 
(in this analysis all waters are tested for good ecological status, not for good ecological 
potential. The official classification of waters has not yet been made). It is expected that 
in 2015 there will be no substantial improvement or declination of the current situation 
given no additional measures will be introduced. The study considered the economic 
and autonomous developments (including measures and policy development already set 
into action) [3]. 

8.1.2.2.2 Groundwater 

Most groundwater bodies for human consumption will not reach good status before 
2015. Nitrate, pesticides and influences on terrestic ecosystems are the most important 
problems for groundwater. At the countryside diffuse pressures are most important, with 
nitrate being the most important pressure. In the urban area point sources are most im-
portant [3]. 

The above description of the current status shows that active policy for improvement of 
the environmental situation is needed. For reaching good chemical status, policy will be 
formulated for the reduction of sources as indicated in Table 8-3, applying measures in-
dicated in this table or introducing new measures.  

The good ecological status is influenced by the chemical status. Improvement of the lat-
ter will lead to an improvement of the former. But the history of human intervention in 
the physical system is preventing good ecological status from occurring most. Future 
improvements in ecological status need to be brought about by reorganization (in terms 
of less human influence) of the water system [9]. In general, the management of the wa-
ter system is – facing the intensive landuse in the area- focused on a water quantity 
management based on safety and effectiveness. This has resulted in a man-made water 
level management, artificial and steep riverbanks and normalization of watercourses. 
Some of these human interventions in the system continue to be a large obstruction for 
the ecological functioning of the water system. However, undoing these effects is a 
large challenge, if not impossibility in many cases.  
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8.1.3 1.3 Socio economical overview 

8.1.3.1 General 

The total population in the Vecht catchment is about 1,343,000 inhabitants (year 2000, 
source Alterra), of which 800,000 people live in the Dutch part of the catchment and 
543,000 people in the German part. The division over urban and rural population and 
the population density is presented in Table 8-4.  

Table 8-4: Characteristics population in Vecht catchment (Source: Alterra).( Sums 
don’t match because of round off and some missing data (*)). 

Population Vecht Catchment: 1,343,000 (no. of inhabitants)  
 
German part (no. of inhabitants) 

- Urban population 
- Rural population 
 

Population density (inh/ km2) 
 

 
  543,000 

212,000     
331,000 

 
  300 

 
Dutch part (no. of inhabitants) 

- Urban population 
- Rural population 

 
Population density (inh/ km2) 

 
  800,000 

730,000 
  30,000* 
 

400 

There are several cities with more than 50,000 inhabitants. In the Netherlands one finds 
Enschede (150,000), Hengelo (77,000), and Almelo (65,000) in the south of the catch-
ment and Emmen (56,000) in the north. In Germany one can find Lingen (52,500) and 
Nordhorn (52,000). 

Land use in the Dutch southern part is predominantly intensive animal husbandry, with 
growing of grass and maize. In the northern part there is more arable land, with a lot of 
potato growing. In the German part landuse is mainly arable land with potato growing. 
The main purposes of water use are: agriculture, drinking water, and recreation. The 
human pressure on the aquatic environment is high, both from cities and from intensive 
agriculture. In relatively small areas of about 10-100 km2 there are many interests, as 
agriculture, urban area, nature, landscape, and drinking water, which may pose different 
demands to water supply and water quality. Discharges from many of the sewage treat-
ment plants are into relatively small waters. 

8.1.3.2 Responsible authorities 

In the Dutch part of the catchment the responsibilities with respect to the water supply 
and water quality in the area are divided by many organizations. Rijkswaterstaat, which 
is part of the national government, is responsible for the national water policy, including 
flood protection, water supply, water quality, shipping routes, and acts on a strategic 
level. Two Provinces, Drenthe and Overijssel, are active in the catchment. They take 
care of the regional coordination of large projects (e.g. WFD) and the management of 
groundwater.  

For the management and maintenance of the river Vecht itself, two waterboards are re-
sponsible: Groot- Salland and Velt en Vecht. In total there are four water boards in the 
catchment. The water boards are responsible for the  (regional) operational water man-
agement, discharge of water, surface water levels, and surface water quality. Finally, the 
municipalities in the catchment are responsible for the drainage of public areas and the 
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sewage water and the drinking water companies take care of the supply of drinking wa-
ter.  

The German part of the catchments is situated in two ‘Bundesländer’ (‘states’ that have 
their own policy terrains and responsibilities): Niedersachsen (NS) and Nordrhein- 
Westfalen (NRW). Each ‘Bundesland’ has its own water organizations. For strategical 
management there are the Bezirksregierung Münster (NRW) and the Bezirksregierung 
Weser Ems in Meppen (NS). They are called the ‘Obere Wasserbehörden’. The so-
called ‘Untere Wasserbehörden’ have a policy making task. These are cities and other 
groups that have formed ‘Kreise’: Kreis Grafschaft Bentheim (NS) and Kreis Borken 
(NRW). Finally you have Stadt Gronau (a city not represented in a ‘Kreis’) and many 
small ‘Wasser und Bodenverbande’, that take care of the operational water management 
[11].  

8.1.3.3 Socio-economic characteristics Rhine-East (only the Netherlands) 

As for the data on the environmental situation, most socio- economical data are only 
present on Rhine-East level. It is only since recently that socio- economical data are ag-
gregated on catchment level. Socio- economical data in the Netherlands are managed by 
CBS (Statistics Netherlands), who had its own socio- economic reporting units, called 
COROP areas. Since a few years, CBS has introduced reporting areas corresponding to 
water catchments, the smallest being Rhine-East. For the German part of the catchment 
no specific detailed socio- economic data has been found. The presented data are con-
sidered more or less representative for the area, but one most be aware that there will be 
differences between the two countries and within the area. The presented data are 
adopted from the Koploper project for Rhine-East [3]. The data about water use in the 
area are adopted from the article five report for Rhine-East [2]. 

The number of inhabitants for Rhine-East (Netherlands) was 1,9 million for 2001. The 
growth estimated for the period 2001-2015 is 5,4%. It is expected that the growth will 
not be equally high for all parts of the catchment. The expected growth in the Northern 
part of the catchment is low and for the middle part relatively high. The southern part of 
the Rhine-East catchment does not belong the Vecht catchment.  

Table 8-5 gives a summary of the social- economical characteristics of the area. The 
number of fulltime jobs in 2000 was 677,000.  



HarmoniRiB June 2006  HarmoniRiB River Basin Data Report 

 

Bijlsma & Blind, Vecht River Catchment Data Report  8-15

Table 8-5: Social- economical characteristics for Rhine-East [2]. 
Sector Production 

value (mln. 
euro) 

Value 
added (mln 
euro) 

Employment 
(employment 
years x 1000)* 

Production 
growth 1995- 
2000 (%) 

% of 
produc-
tion 

Agriculture1) 2,831 1,044 37.3 PM 3.5% 
Arable farming 161 89 2.1 PM 0.2% 
Bulb-growing 31 21 0.2 PM 0.0% 
Greenhouse farming 86 45 1.3 PM 0.1% 
Other horticulture 71 42 1.7 PM 0.1% 
Cattle farm, ground 
specific 

1,622 724 23.4 PM 2.0% 

Intensive animal 
husbandry 

540 43 4.8 PM 0.7% 

Combination farms 321 80 3.8 PM 0.4% 
Fishery2) 1,2 - - - 0.0% 
Mineral extraction 684 522 0.9 -1% 0.9% 
Industry 36,451 11,433 204.0 22% 45.5% 
Food and luxury 
food industry 

6,483 1,392 18.4 2% 8.1% 

Chemical industry 3,729 1,135 16.8 8% 4.7% 
Metal industry 5,567 1,739 34.9 34% 7.0% 
Energy/ water com-
panies 

2,069 861 3.7 9% 2.6% 

Services 40,081 25,251 434.4 37% 50.1% 
Aviation and ship-
ping 

93 39 0.2 33% 0.1% 

Environmental ser-
vices 

761 297 3.0 80% 1.0% 

Total 80,048 38,250 677 PM 100% 
*The Dutch AJE (Arbeidsjaareenheid). One AJE corresponds to one person, working fulltime all year for 
a company. 

1) Agriculture in 1998 
2) Fishery in 2002 

Table 8-6 provides detailed data about the current situation and the autonomous devel-
opments of the social- economical developments in Rhine-East.  



HarmoniRiB June 2006  HarmoniRiB River Basin Data Report 

 

Bijlsma & Blind, Vecht River Catchment Data Report  8-16

Table 8-6: Autonomous development until 2015 for Rhine-East [3]. 
Sector Unit1 Current situation Autonomous developments 
  Absolute value in 

2002 
Index number 2015 (2002= 
100) 

Agriculture    
Arable farming Nge 53,377 93 
Greenhouse farming Nge 70,579 161 
Other horticulture Nge 42,979 291 
Cattle farm, ground specific Nge 740,661 83 
Intensive animal husbandry Nge 166,501 84 
Combination farms Nge 108,644 66 
Fishery    
Fishery Mln euro 1 70 
Mineral extraction    
Mineral extraction Mln euro 741 117 
Industry    
Food and luxury food industry Mln euro 6,588 93 
Chemical industry Mln euro 3,339 80 
Metal industry Mln euro 5,052 96 
Energy/ water companies Mln euro 2,439 117 
Services    
Aviation and shipping Mln euro 877 157 
Environmental services Mln euro 94 146 
1 Nge (Nederlands grootte- eenheden; Dutch magnitude unit) is an economical unit used in agriculture 

statistics. The unit is a gross standard balance (total venue minus some accompanying specific costs) 
corrected for price development of the balance in the Netherlands.  

Table 8-7 shows the water use in Rhine-East. The total water use (ground and surface 
water) in 2001 in Rhine-East was ca. 289 mln. m3. The numbers are adopted from the 
national and regional water balance for 1996 and 2001 (CBS, NAMWA).  

 

Table 8-7: Wateruse, waterusers and way of extraction in Rhine-East. 
 Tap water from 

water company 
Self- extracted 
groundwater 

Self- extracted 
surface water 

Total 

Consumers 87 - - 87 
Agriculture and 
fishery 

12 10 3 26 

Companies 35 24 99 158 
Total 135 34 102 289 

8.1.4 Previous studies 

Several previous studies exist for the Vecht- catchment and Rhine-East. The studies and 
documents used to write this chapter and the most important recent studies on water 
quality have been listed here.  

 
• On Rhine-East level, the article five report for the WFD gives a comprehensive 

overview of the status of information in the area with respect to the WFD require-
ments.  
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[1] Arcadis (2004). Kaderrichtlijn Water, Achtergronddocument Karakterisering 
deelstroomgebied Rijn-Oost. 

[2] Arcadis (2004). Kaderrichtlijn Water, Karakterisering deelstroomgebied Rijn-Oost 
(Hoofdrapport). 

 
• The economical analysis set up in above documents is further elaborated in the 

document: 

[3] Rebelgroup Rotterdam Royal Haskoning (2005), Kosteneffectiviteitsanalyse 
Kaderrichlijn Water, Deelstroomgebied Rijn-Oost. Concept- eindrapport 

 
• Specific studies for the water quality (nutrients) in the Vecht catchment: 

[4] De Straat Milieu-adviseurs (2004). De waterkwaliteit in het stroomgebied 
Vecht/Zwarte water. Eindrapport. 

[5] Schoumans, O.F., P. Groenendijk, C. Siderius, 2005. NL-CAT application to six 
European catchments. Report 1205. Alterra, Wageningen 

 
• Other studies used for background information: 

[6] Waterschap Velt en Vecht, Riza (2000). Grensoverschrijdend Instrumentarium 
Overijsselse Vecht. Sobek modellering. Arcadis Heidemij advies. 

[7] Permanente Nederlands- Duitse Grenswatercommissie Subcommissies Vecht en 
Dinkel (1997). Beheersplan Vecht. Tweede interimrapport.  

[8] Waterschap Groot- Salland (2001). Kijk op water. Waterbeheersplan 2002- 2005. 

 

[9] Waterschap Regge en Dinkel (2004). Monitoringrapportage 2000- 2003. 
Bestuursrapportage.  

[10] Provincie Overijssel (2004). Wateractieprogramma Overijssel 2004. 
Prestatieafspraken tussen de waterschappen en de provincie Overijssel.  

[11] www.wrd.nl (2002) 

8.2 Metadata, data and associated uncertainties 

8.2.1 Meteorological data 
Meteorological data for the Dutch part of the catchment are managed by the KNMI. 
Available data and more information can be found on www.knmi.nl (in Dutch). For one 
station in the Vecht catchment a selection of meteorological data can be downloaded 
free of charge from the KNMI. This location is Twenthe, number 670 in  Figure 8-7. An 
overview from the meteorological data from the station Twenthe that were uploaded is 
provided in Table 8-8. 
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Table 8-8: Meteorological data uploaded for station Twenthe 
DCODE.ACODE Description N Start date End date 
WEAT.001004 Rainfall daily total 5622 1991/01/01  2006/05/23  
WEAT.001007 Temperature air daily minimum 5622 1991/01/01  2006/05/23  
WEAT.001008 Temperature air daily maximum 5622 1991/01/01  2006/05/23  
WEAT.001009 Temperature air daily mean 5622 1991/01/01  2006/05/23  
WEAT.001016 Humidity relative daily mean 5622 1991/01/01  2006/05/23  
WEAT.001019 Wind speed daily mean; inhomogeneous series 

due to measuring height changes; see: 
www.knmi.nl/samenw/hydra 

5622 1991/01/01  2006/05/23  

WEAT.001020 Wind direction daily prevalent 
360=North   
180=South   
270=West 

5622 1991/01/01  2006/05/23  

WEAT.001024 Sunshine duration daily total 5261 1991/01/01  2006/05/23  
WEAT.001040 Rainfall duration daily total 5622 1991/01/01  2006/05/23  

Other data, which are freely available but for which no dAcodes have been inserted in 
the dictionary (yet) are: 

• maximum hourly mean windspeed 
• maximum wind gust        
• percentage of maximum possible sunshine duration 
• daily mean surface air pressure in 1 hPa  
• minimum visibility (0=less than 100m, 1=100-200m, 2=200-300m, ..., 

49=4900-500m, 50=5-6km, 56=6-7km, 57=7-8km,..., 79=29-30km, 80=30-
35km, 81=35-40km,..., 89=more than 70km)  

• cloud cover in octants (9=sky invisible) 

Uncertainty analysis has not been carried out. 

In the case study, data not free of charge are used. An overview of the meteorological 
stations used in the Vecht case study is provided in  Figure 8-7 and Table 8-9. 



HarmoniRiB June 2006  HarmoniRiB River Basin Data Report 

 

Bijlsma & Blind, Vecht River Catchment Data Report  8-19

 

 Figure 8-7: Overview of meteorological stations used in the Vecht case study (pro-
jected in coordinate system: Rijksdriehoeksstelstelsel) 

Table 8-9: Average annual rainfall for meteorological stations in the Vecht catchment, 
coordinates in WGS84 

ID Name NB OL Elevation 
(m) 

Average annual rainfall 
(mm) Periode 

333 Emmen 52.783619 6.886136 25 811 1971-2001 
339 Rheezerveen 52.563082 6.568524 9 788 1971-2001 
341 Zweelo 52.79649 6.730139 17 803 1971-2001 
342 Vilsteren 52.530037 6.35689 5 791 1987-2001 
361 Tubbergen 52.409941 6.766389 17 780 1971-2000 
670 Twenthe 52.262191 6.910646 35 760 1974-2000 
675 Weerselo 52.353757 6.867181 19 786 1971-2000 

33022 Nordhorn 52.43291 7.10063 24 811 1961-2002 
33028 Gronau 52.19956 7.01729 40 824 1961-2002 

33010 Steinfurt-
Burgsteinfurt 52.13288 7.31732 70 824 1961-2002 

33110 Billerbeck 52.13288 7.30065 111 819 1961-2002 
60337 Emsbueren 52.38291 7.28399 40 786 1961-2002 

Although the KNMI is the main provider of meteorological data, also some data are 
present in the DONAR database we uploaded. Used classifications are explained in ap-
pendix 4. 

• Data source: Donar 

• Data provider: Ministry of public works and Watermanagement (RWS), The 
Netherlands 

• Number of stations: 3 (GENMDN, WIENE, RAMSDP, see Table 8-9) 

• Number of attributes: 5 
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• Period of time series: 11 November 1993 – 12 April 2005 

• Uploaded in database: UNIV.OCLASS: MONS; GENR.000071: NL; Type of 
data: RVAL 

• Metadata: uploaded by MID code. Explanation of MID code in paragraph 2.9.
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Table 8-10: Uncertainty information of meteorological data 
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8.2.2 Hydrological data 

8.2.2.1 Data type: Water levels 

• Data source: Donar database 

• Data provider: Ministry of public works and Watermanagement (RWS), The 
Netherlands 

• Unit of measurement: m NAP, originally in cm NAP 

• Number of stations: 1 (Kadoelen) 

• Temporal resolution: 10 minute average values and 24h average values 

• Period of time series: from 1 january 1990 to 31 december 2003 

• Uploaded in database: UNIV.OCLASS: MONS; GENR.000001: KADLN; 
GENR.000071: NL; DCODE: HYDR; ACODE: 002042 and 002031; Type of 
data: RVAL 

• Metadata: uploaded at the station KADLN. Sequence 1 is metadata for 24h 
values. Sequence 2 is metadata for 10 minute values.  

The location of the measurement station Kadoelen is shown in Figure 8-8 The coordi-
nates can be found in Table 8-11.  

 

Figure 8-8: Location of measurement station Kadoelen from DONAR database. 
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Table 8-11: Coordinates of measurement stations from DONAR database 

Site code Site name Longitude Latitude 
RAMSDP Ramsdiep (kilometer 10) 52.63007 5.931706 
GENMDN Genemuiden 52.62928 6.038558 
ZWOLLE Zwolle 52.52305 6.069996 
HASST Hasselt 52.58973 6.086967 
ALMLO Almelo 52.35632 6.620119 
GRASBK Grasbroek (kilometer 6.220) 52.2927 6.639316 
WIENE Wiene 52.24009 6.65072 
ENSDE Enschede 52.23214 6.841542 
KADLN Kadoelen 52.65824 5.981642 

8.2.2.1.1 Metadata 

The data are retrieved from the Donar database of RWS, the Netherlands. The daily wa-
terlevel values are averaged 24h values. The 10 minute values are averaged for the past 
10 minutes until 9 September 1993, and from then on are averaged over the past five 
and next five minutes. The data are measured by a Float Operated Gauge, type DNM.  

The authorities handling the data have been shown in Table 8-12. 

Table 8-12: Authorities involved in handling the water level data 

 1990 1991- 2003 
Analyzing authority Dir. Oost Nederland - 

afdeling ANIC te Arnhem 
RIKZ - afdeling MII te Den 
Haag 

Managing authority RIKZ - afdeling MII te Den 
Haag 

RIKZ - afdeling MII te Den 
Haag 

Sampling authority Dir. Oost Nederland - 
afdeling ANIC te Arnhem 

RIKZ - afdeling MII te Den 
Haag 

Commissioning authority RIKZ - Landelijke 
monitoring waterhoogten 
gegevens 

RIKZ - Landelijke 
monitoring waterhoogten 
gegevens 

8.2.2.2 Data type: Wave height 

• Data source: Donar database 

• Data provider: Ministry of public works and Watermanagement (RWS), The 
Netherlands 

• Number of stations: 8 

• Period of time series: from 22 June 1993 to 12 April 2005 

• Uploaded in database: UNIV.OCLASS: MONS; GENR.000071: NL; DCODE: 
HYDR; ACODE: 002034; Type of data: RVAL 

• Metadata: uploaded by MID. See paragraph 2.9.  
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8.2.2.3 Data type: Discharge, velocity, depth and width 

• Data source: Limnological database 

• Data provider: Water boards/ STOWA/ Royal Haskoning. Formal data owner-
ship with water boards, national database funded by STOWA, operational data-
base with Royal Haskoning 

• Number of stations: Width: 28, Depth: 514, Discharge: 6, Velocity: 30 

• Number of attributes: Width: 111, Depth: 3810, Discharge: 489, Velocity: 116 

• Period of time series: starting on 5 January 1990 

• Uploaded in database: UNIV.OCLASS: MONS; GENR.000071: NL; Type of 
data: RVAL 

• Metadata: not provided. For measurement locations of the Limnological data-
base see physical chemical data.  

8.2.2.3.1 Uncertainty 
Uncertainty information can be found in Table 8-13. The data have not been used in the 
uncertainty analysis, so a more detailed uncertainty analyses has not been performed.  

8.2.2.4 Data type: storage capacity of detailed surface water system 
Data have not been uploaded. A detailed uncertainty analysis has been performed for 
the Vecht case study. The description of this analysis can be found in the deliverable of 
the case study (D7.7). 
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Table 8-13: Uncertainty information of hydrological data 
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8.2.3 Geological data 

8.2.3.1 Data type: Map land cover 

The land cover map is a composite of two base maps, the LGN4 for the Dutch part of 
the Vecht catchment and the European CORINE map for the German part. The original 
number of land cover types has been reduced to 6, being; Grass, Maize, Arable land, 
Forest, Nature and Other (Figure 8-9) 

• Data source:  LGN4 (Dutch part), CORINE (German part) 

• Data provider:  LGN4: Alterra, Wageningen University and Research Center, 
The Netherlands 

o CORINE: European Environment Agency 

• Spatial resolution:  LGN4: 25 m grid 

o CORINE: 100 m grid 

• Number of land cover types: 6. LGN4 originally: 39 

• Date of consensus:  LGN4: 2000, map composition: 2000 

• Uploaded in database:  UNIV.OCLASS: TEMA; GENR.000001: Vecht; 
GENR.000071: NL; DCODE: GENR; ACODE: 000074; data type: raster .tif 
file  
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Figure 8-9: Land cover map Vecht catchment (Rijksdriehoekstelsel projection) 

8.2.4 Soil data 

8.2.4.1 Data type: map soil types 

• Data source:  The soil map of the Vecht 1:250 000 is based on three soil maps: 

o Soil map of the Netherlands 1:250 000 (1985) 

o Bodenkundlichen Standortkarte von Niedersachsen und Bremen 
1:250000 (1989) 

o Bodenubersichtskarte von Nodrhein-Westfalen 1:300 000 (1953) 

• Data provider: Alterra, The Netherlands  

• Spatial resolution: 1:250 000  

• Number of soil types: 25 

• Date of consensus: 1991 (Soil map of the Vecht), other see under data source 
  

• Uploaded in database: UNIV.OCLASS: TEMA; GENR.000001: Vecht; 
GENR.000071: NL; DCODE: GENR; ACODE: 000074; data type: raster .tif 
file 
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Figure 8-10: Soil types map Vecht catchment (Rijksdriehoekstelsel projection) 

Table 8-14: Soil classification 
Soil class Soil type Area (%) 

2 Peat 5.46 
4 Peat 0.03 
5 Peat 9.93 
7 Sand 2.78 
8 Sand 2.86 
9 Sand 28.93 

10 Sand 2.10 
11 Sand 8.91 
12 Sand 8.57 
13 Sand 13.17 
14 Sand 4.32 
18 Clay 0.02 
19 Clay 1.71 
20 Clay 0.92 
21 Sand 4.81 
24 Peat 1.91 
25 Sand 3.57 

Stolte, J. and J.H.M. Wösten, 1991. Soil physical schematisation of the catchment area of the river 
Vecht. Report 45, The Winand Staring Centre. 

8.2.4.2 Data type: Map soil lower boundary conditions 

The bottom boundary conditions are based upon Dutch national SWAP and ANIMO cal-
culations: STONE (Kroon et al., 2001 and van Bakel et al., 2003). Nation wide maps are 
available with the seepage fluxes and pressure heads. The catchment is divided into areas 
with upward seepage (blue in Figure 8-11) and areas with downward seepage (red in 
Figure 8-11). In the areas with upward seepage a flux is used to prescribe the bottom 
boundary conditions, in the other areas the pressure head is used in combination with a 
resistance. A classification is made with the values of the fluxes and pressure heads to limit 
the amount of plots in the catchment. 

For the German part of the catchment no data was available. A closed bottom boundary 
with zero flux is assumed for this part of the catchment (green in Figure 8-11). 

• Data source:  STONE nation wide model results (The Netherlands)  

• Data provider: Alterra/RIZA  

• Spatial resolution: 250 m grid 

• Number of classes: 5  

• Date of consensus: 2000  

• Uploaded in database: UNIV.OCLASS: TEMA; GENR.000001: Vecht; 
GENR.000071: NL; DCODE: GENR; ACODE: 000074; data type: raster .tif 
file  
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Figure 8-11: bottom boundary conditions Vecht catchment  (Rijksdriehoeksstelsel pro-
jection) 

The parameters of the 5 bottom boundary classes in Figure 8-11 are given in Table 8-15 

Table 8-15: Bottom boundary classification (SINAVE is the average value of the bottom 
flux, SINAMP is the amplitude of bottom flux sine function, SINMAX is the time of the 

year with maximum bottom flux, AQAVE is the average hydraulic head and RIMLAY is 
the vertical resistance of the aquitard) 

id SWBOTB SINAVE SINAMP SINMAX AQAVE RIMLAY 
1 Flux specified -0.08631 0.01 90 148 2526 
2 Flux specified 0.23948 0.01 90 160 2410 
3 Zero flux 0 0.01 90 0 2495 
4 Hydraulic head specified -0.04402 0.01 90 -285 2447 
5 Hydraulic head specified -0.09403 0.01 90 -1720 2985 

Kroon, T., P. Finke, I. Peereboom, and A. Beusen, 2001. Redesign STONE: De nieuwe 
schematisatie voor STONE: de ruimtelijke indeling en toekenning van hydrologische en 
bodemchemische parameters. RIZA rapport 2001.017, RIZA, Lelystad. 

8.2.4.3 Data type: P background concentration 

• Data source: Alterra NL-CAT model 

• Data provider: Alterra 

• Unit of measurement: kg/m3 P 

• Uploaded in database: UNIV.OCLASS: GRWT; GENR.000001: Vecht; 
GENR.000071: NL; DCODE: SOIL; ACODE: 009008; Type of data: RVAL 
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The uploaded background concentration is the concentration used in the model NL-
CAT. The background concentration has been assumed constant in space and time for 
use in this model. The value for the area is 0.00016.  

8.2.4.3.1 Uncertainty 

A detailed uncertainty analysis has been performed for the Vecht case study. The full 
description of this analysis can be found in the deliverable of the case study (D7.7). A 
summary is given below. 

An uncertainty analysis has been set up for the variation of the mean phosphorus back-
ground concentration in the Regge catchment. Phosphorus concentration measurements 
data have been collected at point support. The point support data have been aggregated 
to the mean phosphorus concentration on catchment level. Statistical analysis of meas-
urement data resulted in a normal distribution to represent the distribution of the mean 
concentration for the total catchment, with mean is 0.00016 kg/m3 P and standard de-
viation 0.000011 kg/m3 P. The standard deviation of the mean concentration has been 
calculated by dividing the standard deviation of the measurement data by the square 
root of the number of measurements (central limit theorem). 

Main assumptions/ limitations: 
- Assumption: The phosphorus background concentration is time-independent 
- Assumption: The estimated mean and standard deviation are reliable estimates of 

the true mean and standard deviation  
- Limitation: The distribution found represents variation only on catchment scale   

The two assumptions are assumed to be reasonably fair. Data analysis has shown that 
the variations in time are relatively small, certainly in comparison to the variations in 
space. The assumption of representativeness of the distribution found is supported by 
the evenly distribution of measurement locations over the area and the considerable 
number of measurements. Regarding the limitation: the data didn’t support an assump-
tion of spatial homogeneity. However, the amount of data didn’t support an analysis of 
sub-areas. The influence of this uncertainty can therefore best be considered on total 
catchment scale. When inspecting the results of the NL-Cat model on a more detailed 
level than the whole Regge sub-catchment one should be aware of the limitations 
caused by this assumption. 

8.2.4.4 Data type: Soil Fe/Al characteristics 

Data have not been uploaded (no free supply). A detailed uncertainty analysis has been 
performed for the Vecht case study. The description of this analysis can be found in the 
deliverable of the case study (D7.7). 

8.2.4.5 Data type: denitrification parameters 

Not yet uploaded 

8.2.4.5.1 Uncertainty 

A detailed uncertainty analysis has been performed for the Vecht case study. The full 
description of this analysis can be found in the deliverable of the case study (D7.7). A 
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summary is given below. The analysis lacks a distribution and has not been uploaded 
with the data.  

An uncertainty analysis is set up for the variation in space of the iron aluminium con-
centration in the top soil (1-120 cm). The scale of this analysis is the plot level. For this 
purpose a geostatistical analysis has been applied: conditional sequential Gaussian 
(block) simulation. The analysis has been applied on a 250x250m grid scale, and next 
aggregated to plot scale.  

The main assumption and limitations of the analysis were: 
- The iron aluminium level is assumed constant in time 
- The measurements used are assumed to be representative for the area and to 

provide detailed enough information for the analysis.  
- The analysis has only been executed for the horizontal spatial variations of iron 

and aluminium. To account for vertical variation, the outcome of the analysis 
(average vertical concentration) has been subdivided over the soil horizonts 
based on the original ratio’s between horizonts.   

The first two assumption are assumed to be reasonably fair. The first one because the 
composition of the soil does not vary much in time. The second one because the sam-
pling locations are chosen a- select and the data were able to produce satisfactory 
variograms. The third point implies some limitation to the analysis. Because of the re-
striction of the analysis to the horizontal dimension, the vertical dimension of the Fe/Al 
concentration will still contain some unexpressed uncertainty. One needs to be aware of 
this. 

8.2.4.6 More soil data 

Additional soil data can be found at http://dinoloket.nitg.tno.nl 
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Table 8-16: Uncertainty information for the soil data 
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concentra-
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Regge 
catch-
ment 

Time in-
dependant 

Already 
upscaled 

Already 
upscaled

C1 M1 I3, 
S3, 
O3 

L2 Nor-
mal 

Mean = 
0.00016, 
STD = 
0.000011

 Distribution 
of the mean 
concentra-
tion 

 

Soil Fe/Al 
charac-
teris-tics 

Point Instan-
teneous 

Plot Constant 
in time 

C1 M1 I3, 
S3, 
O3 

L2   Errore. Non 
si possono 
creare 
oggetti dalla 
modifica di 
codici di 
campo. 
Errore. Non 
si possono 
creare 
oggetti dalla 
modifica di 
codici di 
campo. 

  

Denitri-
fica-tion 
parameters 

NA NA Regge 
catchment 
subsoil 

Constant 
in time 

C1 M1 I4 
para-
meter 

L0    Model pa-
rameter 
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8.2.5 Physical- chemical data 

8.2.5.1 Data type: physical- chemical data 

• Data source: Limnological database 

• Data provider: Water boards/ STOWA/ Royal Haskoning. Formal data owner-
ship with water boards, national database funded by STOWA, operational data-
base with Royal Haskoning 

• Number of stations: 1170 

• Number of attributes: 242 

• Period of time series: starting on 5 January 1990 

• Uploaded in database: UNIV.OCLASS: MONS; GENR.000071: NL; Type of 
data: RVAL 

• Metadata: not provided 

• Data source: Donar database 

 

• Data provider: Ministry of public works and Watermanagement (RWS), The 
Netherlands 

• Number of stations: 8 

• Number of attributes: 509 

• Period of time series: From 17 January 1990 to 2 August 2005 

• Uploaded in database: UNIV.OCLASS: MONS; GENR.000071: NL; Type of 
data: RVAL 

• Metadata: uploaded by MID code. Explanation of MID codes in paragraph 2.9.  

Limnological database: 

An overview of the attributes uploaded and the number of data uploaded for an attribute 
is given in appendix 1.  

Donar database: 

An overview of the attributes uploaded and the number of data uploaded for an attribute 
is given in appendix 2. Used classifications are explained in appendix 4. 

8.2.5.1.1 Uncertainty 

These data have not directly been used in the case study. Uncertainty has been assigned 
to some representative attributes of the limnological database in general. The selected 
attributes are represented in Table 8-17a and some general uncertainty information is 
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provided in Table 8-17b. In this paragraph is elaborated on the way RIZA has assigned 
uncertainty to these attributes. An overview of the uncertainties considered in the analy-
sis is provided in Table 8-18. 

The choices made are discussed in chronological order of sample handling in the text 
below.   

Table 8-17a: Selected parameters, their measurement method and assigned standard 
deviation 

Parameter Measurement method Standard devia-
tion (%) 

Recovery rate 
(%) (bias) 

Atrazine (ug/l) OPB-OMB 3,1 110,5 
Diuron (ug/l) FUH 5,2 97,2 
Lead (ug/l Pb) ICP-MS 5 100 
Copper (ug/l Cu) ICP-MS 5 100 
Phosphorus (mg/l) Photometric detection after digestion 8 100 
Nitrogen (mg/l N) Chemoluminescence detection follow-

ing combustion 
6 100 

Nitrogen (Kjeldahl) 
(mg/l N) 

Photometric detection after digestion 8 100 

Ammonium (mg/l N) Discrete analysis 5 100 
Nitrate ion (mg/l N) Discrete analysis (photometric analy-

sis) 
9 100 

Phosphate Discrete analysis 5 100 

Table 8.17b: Uncertainty characteristics of the parameters in Table 8-17a 
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PHCH parameters of Table 8-17a D1 M1 I3, S3, O3 L1 

Table 8-18: Overview of uncertainties considered 

Uncertainty considered Uncertainty not considered 
Parameter determination in the lab: 

- Yes: Standard deviation 
- No: bias and correlation 

Sample collection 
Sample transport 
Pre- treatment 
Typing errors in reporting 

 
• Sample collection: no data are available on the way the samples are collected 

(e.g. exact location in a steam, depth, type of container). Therefore, these 
uncertainties are not included. It is being recognised though, that this may be 
the largest source of uncertainty. 

• Sample transport: no data are available on transport of the sample or relating 
uncertainties. Therefore, these uncertainties are not included.   
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• Pre-treatment in the laboratory: no data are available on the pre- treatment. 
Uncertainties resulting from pre- treatment are only partially, indirect in-
cluded in the standard deviation described under the next bullet.  

• Parameter determination in the laboratory: regarding the parameter determi-
nation, RIZA has some uncertainty estimates: 
o Standard deviation 
o Bias 

These values are unique for different analytical methods. Since no information is avail-
able on the analytical method, uncertainty estimates for the most conservative (the 
worst) method are being used. 

It is decided to only use the standard deviation in the uncertainty analysis. The distribu-
tion will be assumed to be N(x,s), where x is the observed value and s is the relative 
standard deviation. Considerations for not including bias can be found in the next para-
graph. The estimated values for this standard deviation vary in time, due to develop-
ments in measurement methods and perception. This variation in time is too complex to 
include in the uncertainty analysis, so it has been decided to use the last estimate on 
standard deviation available.  

Bias will not be included in the uncertainty analysis. In Dutch laboratory data reporting, 
no corrections are made for bias. The original values are reported and subsequently used 
in studies. Since the NL-CAT model used in the case study is already calibrated using 
the not-for-bias-corrected values, a conceptual problem emerges if the Monte Carlo 
simulation takes account of bias. Alternatively, resources are lacking to recalibrate the 
NL-CAT model with data corrected for bias. For this reason bias will not be included in 
the uncertainty analysis. However, an experiment into the effect of bias is considered.  

Note: several other EU- countries do correct for bias, this poses a problem on EU level.  

There is another reason why including bias imposes difficulties in the case study. The 
direction of the bias can change in time because of changing analysis methods in the 
laboratory (see Figure 8-12). Therefore one has to be very careful when assigning bias 
values to data: it needs to be very clear for each value what the analytical method and 
associated (sometimes in time changing) bias is.   
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Mean (=110) 
Results 

Current mean and 
standard deviation: 

 

 

Figure 8-12: This graph shows that the direction of bias can change with the analysis 
method. The graph shows the measurement results on a reference sample, standard 
procedure before each sample analysis. From these reference measurements are de-
ducted: mean, bias and standard variation of a parameter. The green line represents 

the mean. The deviation of this line from a level of 100% (recovery rate) shows the bias. 
Starting from result number 77 a new analysis method is being used. This has great im-

plications for the bias: structural underestimation of the results suddenly changes in 
structural overestimation. (The coloured lines in the graph have been adapted to the use 

of the new measurement method). 

 
• Typing errors in reporting: not included in the uncertainty analysis. Though es-

timates of ‘percentage typing errors’ are available in literature, an idea how is 
lacking of how to make use of such general percentages of typing errors.  

Correlations: cross correlation and autocorrelation are assumed to be zero. It is assumed 
that determination of one attribute in the laboratory will not have an effect on the de-
termination of another. Next, all data are time series. It is assumed that, because of the 
time present between different determinations in the laboratory, there is no autocorrela-
tion between the data. 

8.2.6 Biological data 

8.2.6.1 Data type: Biological 

• Data source: Limnological database 
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• Data provider: Water boards/ STOWA/ Royal Haskoning. Formal data owner-
ship with water boards, national database funded by STOWA, operational data-
base with Royal Haskoning 

• Number of stations: 1699 

• Number of attributes: 5 

• Period of time series: 14 March 1990- 20 November 2001 

• Uploaded in database: UNIV.OCLASS: MONS; GENR.000071: NL; Type of 
data: RVAL, CVAL, IVAL, MID 

• Metadata: uploaded by MID code. Explanation of MID code in paragraph 2.9. 

 

• Data source: Donar database 

• Data provider: Ministry of public works and Watermanagement (RWS), The 
Netherlands 

• Uploaded in database: UNIV.OCLASS: MONS; GENR.000071: NL; Type of 
data: RVAL 

• Metadata: uploaded by MID code. Explanation of codes in paragraph 2.9.  

Limnological database: 

The total number of measurements of biological taxons is 191882. These measurements 
are divided over 1699 locations and start from 14 March 1990 until 20 November 2001 
(1121 dates in total). In total, 2754 different taxons are measured. The type of meas-
urement is shown in Table 8-19. The method of measurement is recorded with MID. 
The explanation of these codes can be found in the uploaded MID dictionary (see sec-
tion 2.9).  

Table 8-19: Type of measurements that are uploaded to the database.  
Attribute code Type of measurement Number of measurements 

060001 Taxon count 120186 
060003 Taxon cover (t-class) 32029 
060005 Taxon cover (Tb-class) 388 
060009 Taxon count per lineair distance 31374 
060010 Taxon count per unit volume 7905 

See appendix 4 for explanations of classes 

8.2.7 Economical data 

8.2.7.1 Data type: population and population density for the province Overijssel, the 
Netherlands 

• Data source: StatLine Databank 
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• Data provider: CBS (www.cbs.nl) 

• Attributes: Population density and population 

• Period of time series: 1-1-1995 until 1-1-2005, yearly data. Date of measurement 
January 1st. 

• Uploaded in database: UNIV.OCLASS: ADUN; GENR.000001: 66; 
GENR.000071: NL; DCODE: SCEC; ACODE: 005001 and 005002; Type of 
data: IVAL, RVAL 

8.2.7.2 Data type: WWTP 

• Data source: Alterra 

• Number of WWTP’s: 35 

• Number of attributes: 9 

• Period of time series: 1994- 2001. 

• Uploaded in database: UNIV.OCLASS: WWTP; GENR.000071: NL; DCODE: 
SCEC; Type of data: RVAL 

• Metadata: The area where the WWTP is situated is specified.  

Table 8-20: Attributes specified for the WWTP’s 

Attribute name 
WWTP total N discharge per year 
WWTP total P discharge per year 
Effluent mean concentration N for a year 
Effluent mean concentration P for a year 
Treated wastewater 
Maximum number of connections to WWTP 
Elimination rate of N 
Elimination rate of P 
People connected to WWTP 

8.2.7.3 More economical data 
Additional economical data can be found www.statline.nl (site of Statistics Nether-
lands). 
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Figure 8-13: Locations of the WWTP’s uploaded 

8.2.7.4 Data type: historical slurry/ fertiliser surplus/ landuse 

Data have not been uploaded. A detailed uncertainty analysis has been performed for 
the Vecht case study. The description of this analysis can be found in the deliverable of 
the case study (D7.7). 
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Table 8-21: Uncertainty information for the economical data 
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Population NL point   D2 M3 I4/S3/O2 L0     Klauer et 
al. (2005) 
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sity 

NL point   D1 M3 I4/S3/O2 L0     Klauer et 
al. (2005) 

Fertilizer/ slurry 
application 

Farm/ 
Region 

year Plot/ 
region 

year D1 M1/ 
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period until im-
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al. (2005) 
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point small region year D1 M1        
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8.2.8 System characteristics 

8.2.8.1 Data type: Rhine-East catchment, 3 polygons 

• Data source: ArcGIS map 

• Data provider: RIZA 

• Map last updated: 17 September 2004 

• Uploaded in database: UNIV.OCLASS: SBCN, 3 polygons: RNOO, DERNNI, 
DERNNW 

8.2.8.1.1 Metadata 

RNOO = Rhine-East, the Netherlands 

DERNNI = Rhine-East, Niedersachsen 

DERNNW= Rhine-East, Nordrhein westfalen 

The polygons are selected from map: gaf15_nl. The aimed application scale of this map 
is 1: 25,000 and is deducted from, amongst others, water board boundaries and 
‘dijkringgebieden’. De borders of DLD are deducted from Admin_Lander (egm). The 
geometrical accuracy is circa 30 meter. The borders have not yet been checked by the 
responsible people.  

 

Figure 8-14: Rhine-East catchment, 3 polygons. The Vecht area is also shown in this 
figure (upper right) to show the relation between both areas. 

8.2.8.2 Data type: waterboards in Vecht catchment, 4 polygons 

• Data source: ArcGIS map 



HarmoniRiB June 2006  HarmoniRiB River Basin Data Report 

 

Bijlsma & Blind, Vecht River Catchment Data Report  42

• Data provider: Unie van waterschappen, the Netherlands 

• Map last updated: 2005, concept map 

• Uploaded in database: UNIV.OCLASS: ADUN, 4 polygons: 4, 5, 35, 35 
 

8.2.8.3 Metadata 

WFD coding system: www.idsw.nl 
4 = Waterschap Groot- Salland 
5 = Waterschap Regge en Dinkel 

35  = Waterschap Reest en Wieden 
36 = Waterschap Velt en Vecht 

The polygons are selected from map ws2005. The aimed application scale of this map is 
1:25,000 – 1: 50,000. The geometrical accuracy is 1: 100,000. The boundaries of the 
water board are inaccurate at detailed level.  

 

Figure 8-15: Waterboards in Vecht catchment, 4 polygons 

8.2.8.4 Data type: polygon of Vecht catchment 

• Data provider: RIZA 

• Map last updated: 2005 

• Uploaded in database: UNIV.OCLASS: SBCN, 1 polygon 

8.2.8.5 Metadata 
No specific metadata. 
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8.2.8.6 Data type: polygons of 2 provinces in Vecht catchement 

• Data provider: Topografisch Dienst Nederland 

• Map last updated: 2003 

• Uploaded in database: UNIV.OCLASS: ADUN, 2 polygons 

8.2.8.7 Metadata 

WFD coding system: www.idsw.nl 

63 = Drenthe 

66 = Overijssel 

The polygons are selected form map provincies2003. Provincial waters have also been 
included in the polygons. The aimed application scale is 1: 10,000. 

 

Figure 8-16: Province polygons for the Vecht catchment in the Netherlands 

8.2.9 Method ID codes 

For some data, metadata have been uploaded by use of MID (Method ID) codes. The 
explanation of these MID codes is recorded in the MID dictionary. An example of the 
use of MID code is for the data from the DONAR database (see PHCH and biological 
data). The DONAR data provided for HarmoniRiB are accompanied by approximately 
10 columns of metadata (e.g. analysing method, analysing date, etc). In order to be able 
to upload these metadata, they are lumped to one MID code and uploaded together with 
the measurement value. 
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8.3 Appendix 1: Overview PHCH data limnological database 

Physio- chemical data from the Dutch Limnological database. Data is uploaded for 1170 
monitoring stations in the Vecht catchment area. It includes data on 246 attributes, start-
ing from the 5th of January 1990. An overview of the attributes uploaded and the num-
ber of data uploaded for an attribute is given.  

 
Attribute code Attribute name Number of data uploaded 

002001 Discharge 489
002026 Velocity 123
008003 Depth 3916
008004 Width 119
040006 1,1,1-trichloroethane 9
040016 1,2,3,4-Tetrachlorobenzene 12
040021 1,2,3,5-Tetrachlorobenzene 12
040026 1,2,3-Trichlorobenzene 12
040041 1,2,4-Trichlorobenzene 12
040051 1,2-Dichloroethane 6
040086 2,2',3,4,4',5,5'-heptachlorobiphenyl 110
040091 2,2',3,4,4',5'-hexachlorobiphenyl 110
040101 2,2',4,4',5,5'-hexachloro-1,1'-Biphenyl 110
040106 2,2',5,5'-tetrachloro-1,1'-Biphenyl 110
040116 2',3,4,4',5'-PCB 110
040126 2,3,4,5-Tetrachlorophenol 192
040131 2,3,4,6-Tetrachlorophenol 171
040136 2,3,4-Trichlorophenol 171
040146 2,3,5,6-Tetrachlorophenol 171
040151 2,3,5-Trichlorophenol 171
040161 2,3,6-trichlorophenol 171
040166 2,3-Dichlorophenol 192
040171 2,4,4'-PCB 110
040176 2,4,5,2',5'-PCB 110
040181 2,4,5-T 64
040196 2,4,5-Trichlorophenol 171
040201 2,4,6-trichlorophenol 171
040216 2,4-Dichlorophenol 28
040221 2,4-Dichlorophenoxyacetic acid 65

040225 
2,4-Dichlorophenoxyacetic acid (Wet 
weight) 143

040241 2,6-Dichlorophenol 171
040251 2-chlorophenol 171

040266 
2-methyl-2-(methylsulfinyl)propanal O-
[(methylamino)carbonyl]oxime 53

040286 3,4,5-Trichlorophenol 192
040301 3,4-Dichlorophenol 171
040311 3,5-Dichlorophenol 192
040316 3-Chlorophenol 171
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Attribute code Attribute name Number of data uploaded 
040326 4,6-Dinitro-2-sec-butylphenol 52
040331 4-Chloro-3-methylphenol 35
040341 4-Chlorophenol 171
040360 Acenaphthene 1160
040365 Acenaphthylene 477
040369 Acenaphthylene (Wet weight) 8
040373 Aldicarb 65
040378 Aldoxycarb 53
040383 Aldrin 435
040389 Alkalinity pH 4.5 4
040392 alpha-BHC 542
040397 alpha-Endosulfan 543
040402 Aluminum 14
040412 Ammonia (Dionex) (Wet weight) 8024
040418 Ammonium 14782
040428 Anthracene 1147
040439 Arsenic 345
040445 Atrazine 607
040449 Atrazine (Wet weight) 38
040465 Bentazone 225
040470 Benzene 20
040475 Benzo[a]anthracene 1148
040480 Benzo[a]pyrene 1170
040485 Benzo[b]fluoranthene 1172
040495 Benzo[g,h,i]perylene 1170
040500 Benzo[k]fluoranthene 1170
040511 beta-BHC 537
040516 beta-Endosulfan 276
040527 BOD5 10374
040553 Cadmium 2048
040559 Calcium 6117
040564 Carbofuran 53
040575 Carbon (Organic Dissolved) 2
040581 Carbon Dioxide 1496
040590 Carbon tetrachloride 9
040595 Carbonate 17
040615 Chlorfenvinfos 234
040620 Chloridazon 148
040625 Chloride 14574
040657 Chlorophyll a 4414
040667 chlorotoluron 103
040671 chlorotoluron (Wet weight) 388
040678 Chromium 2006
040684 Chrysene 1157
040704 COD 296
040706 Conductivity 13663
040709 copper 2108
040735 DDT 362
040740 delta-Hexachlorocyclohexane 479
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Attribute code Attribute name Number of data uploaded 
040750 Demeton-S-methyl 17
040760 Desmetryne 82
040769 Diazinon 377
040774 Dibenz[a,h]anthracene 1158
040788 Dichlobenil 2
040798 Dichlorodiphenyldichloroethane 368
040803 Dichloromethane 9
040808 Dichloroprop 55
040813 dichlorvos 375
040823 Dieldrin 488
040838 Dimethoate 376
040843 Dinitro-o-cresol 52
040848 Dinoterb 52
040853 Diuron 111
040858 Endrin 438
040863 Ethyl Benzene 20
040869 Fenitrothion 153
040874 Fenthion 159
040884 Fluoranthene 1162
040889 Fluorene 1160
040894 Fluorides 453
040913 Hardness total 64
040914 Heptachlor 438
040919 Heptachlor epoxide 438
040929 Hexachlorobenzene 564
040934 hexachlorobutadiene 209
040949 hydrogen phosphate 14749
040954 Indeno[1,2,3-cd]pyrene 1170
040969 Iron 3238
040975 Isobenzan 1
040980 Isodrin 271
040985 Isoproturon 98
040995 Lead 1982
041001 Lindane 445
041006 Linuron 103
041016 Magnesium 6102
041021 Malathion 375
041026 manganese 95
041031 MCPA 119
041036 MCPB 102
041041 MCPP 55
041051 m-Dichlorobenzene 12
041056 Mercury 1963
041067 metazachlor 29
041072 methabenzthiazuron 52
041082 Methomyl 53
041092 Methyl Isothiocyanate 21
041097 Methyl Parathion 375
041102 metobromuron 95
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Attribute code Attribute name Number of data uploaded 
041107 Metolachlor 43
041112 Metoxuron 163
041124 Monolinuron 103
041129 Monuron 103
041134 Naphthalene 1099
041144 Nickel 1996
041150 Nitrate ion 14179
041155 Nitrites 14175
041160 Nitrogen 7300
041166 Nitrogen (Kjeldahl) 14793
041181 o,p'-DDD 370
041186 o,p'-DDE 370
041191 o,p'-DDT 370
041201 o-dichlorobenzene 12
041207 ortho-xylene 6
041212 Oxygen 14177
041214 Oxygen (Dissolved) 8695
041222 p,p'-DDE 370
041227 para-Dichlorobenzene 12
041232 Parathion 375
041252 Pentachlorobenzene 105
041262 pentachloro-Phenol 197
041272 pH 13491
041276 Phenanthrene 1159
041296 Phosphorus 14766
041322 Potassium 6466
041332 Propazine 450
041342 Propoxur 52
041357 Pyrene 1072
041386 Silver 145
041396 Simazine 598
041401 Sodium 6113
041416 Sulfate 8490
041443 Temperature water 14065
041450 Terbutryn 247
041455 Terbutylazine 16
041465 Tetrachloroethylene 9
041480 Thiosulfan 113
041496 Toluene 20
041516 Tributyltin 36
041521 Trichloroethylene 9
041526 Trichloromethane 9
041536 Triphenyltin 36
041554 Vydate 65
041559 xylenes 11
041569 Zinc 2102
41580 Silicon 738
41583 Triazofos 148
41593 1,1,2-Trichloroethane 6
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Attribute code Attribute name Number of data uploaded 
41598 Carbaryl 53
41603 Carbendazim 12
41608 chloroxuron 103
41613 Clorpyrifos 23
41618 Co-Ral 38
41623 Demeton 31
41628 Disulfoton 44
41634 Endosulfan sulfate (Dissolved) 91
41638 EOX 8
41643 Mocap 123
41648 Bromophos-ethyl  21
41653 Fenuron  52
41658 fluroxypyr 1
41663 Glyphosate 24

41668 
7-chlorobicyclo[3.2.0]hepta-2,6-dien-6-yl 
dimethyl phosphate 136

41673 Hydrindene 116
41678 Iprodione 21
41683 Bromophos-methyl 23
41688 Toclophos-methyl 352
41693 Azinphos-methyl 129
41698 Metribuzin 100
41703 Phosdrin  375
41708 Sum nitrites and nitrate ions 7918
41709 2,3,3,4,4,5-hexachloorbifenyl 67
41714 pencycuron 45
41719 Phaeophytine 3646
41724 Pirimicarb 145
41729 Ramrod 126
41734 Pyrazophos 17
41739 Sum of 24DDD and 44DDD 68
41740 Sum of 24DDE and 44DDE 68
41741 Sum of 24DDT and 44DDT 68
41742 Sum of chlorobenzenes 12
41743 Sum of dithiocarbamate 24
41744 Sum of organic tin 12
41745 Sum of PAK 16 EPA 70
41746 Sum of PAK 6 Borneff 49
41747 Sum of tetrachlorophenol 21
41748 Sum of triazines 53
41749 VOX 197
41754 Sum of 1,3- en 1,4-xylenes 6
41760 1,2-Dichloroethene cis 2
41770 1,1-dichloroethane 5
41775 Lasso 24

41780 
(R,S)-alpha-Amino-3-hydroxy-5-methyl-4-
isoxazolepropionic Acid 30

41785 Settable Solids 3400
41786 Suspended Solids 5044
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Attribute code Attribute name Number of data uploaded 
41787 Transparency 7867
41788 hydrogen carbonate 6080
41789 4-chlorophenoxyacetic Acid 25
41790 Conductivity (field measurement) 1748
41791 pH (field measurement) 1571
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8.4 Appendix 2: Classifications in Donar 

8.4.1 Classifications in Donar 

 
Dictionary code Attribute code paroms Value Meaning 

WEAT 001059 Bewolkingsgraad 0 Not clouded 
   1 1/8 clouded 
   2 2/8 clouded 
   3  
   4  
   5  
   6  
   7  
   8 Fully clouded 
   9 Fog 
   99 Missing (not uploaded) 
WEAT   001061 Neerslagvorm  NOG OPZOEKEN 
     
   99 Missing (not uploaded) 
PHCH 41379 Geur 0 Absent 
   1 Present 
   99 Missing (not uploaded) 
PHCH 41834 Kleur intensiteit  Like 41379 
PHCH 41845 Vuil  Like 41379 
PHCH 41888 Schuim  Like 41379 
PHCH 41916 Kleur  Like 41379 
PHCH 41921 Olie  Like 41379 

8.4.2 Classifications in Limnological database: biological data 

T-class  

1 = r = rare  

2 = o = occasional  

3 = lf =local frequent  

4 = f = frequent  

5 = la = local abundant  

6 = a = abundant  

7 = ld = local dominant  
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8 = cd = co-dominant  

9 = d = dominant  

Sometimes 0 is used to state the presence of a taxon 

 

Tansley schaal converted to decimals (water): 

1 = s = rare (zeldzaam)  

2 = r = scarce (schaars of z. verspr)  

3 = o  =ocassional (hier en daar)  

4 = lf = local frequent (plaatselijk frequent)  

5 = f = frequent  

6 = la = localy many (lokaal zeer veel)  

7 = a = many (zeer veel)  

8 = cd = co-dominant  

9 = d = dominant  

Mainly in water rooted plants. 

 


