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2007: The Netherlands in a drought again (2 May 2007) 
 
Henny A.J. van Lanen, Wageningen University, the Netherlands 
(henny.vanlanen@wur.nl) 
 
Like in June and July 2006, the Netherlands is again facing a meteorological drought (see under 
EDC ARCHIVE, The Netherlands). Clearly, the drought has started earlier. Below some 
information is provided on the previous winter (initial conditions), the current temperature and 
precipitation deficit, soil water, groundwater levels, river flow and river temperatures, which is 
followed by a brief description of the possible impact on various sectors (e.g. agriculture, nature). 
The report concludes with the forecast. 
 
1. Previous winter conditions 
In most of Europe the average temperature in January-March was clearly above average 
(exceptions: parts of Spain, Scandinavia and Ireland, white colours in Fig. 1, left). In a wide NW-SE 
zone from the Belgium-Denmark to Romania-Ukraine, the temperature was even more than 3 oC 
above normal.  In large parts of Europe the precipitation was also above average (blue and green  

  
Figure 1  Temperature (left) and precipitation anomalies (right) for January-March 2007 (source: 
Climate Prediction Centre, NOAA). 
 
colours in Fig. 1, right). Low precipitation areas can be found in Portugal, Spain, southern France, 
Greece and west Turkey. Regions with 50% below average also occurred in west Scotland and 
southern Scandinavia. In the Alps the temperature was above average and the precipitation about 
normal. This has resulted in a snow cover smaller than 50% of the long-term average in the 
headwaters of the River Rhine. 
In the Netherlands the winter (Dec-Feb) was very warm (Source: Royal Netherlands Meteorological 
Institute, http://www.knmi.nl/). In particular, the average temperature in January was 4.3 oC above 
normal (the warmest January since 1706). December, February and March were also above 
normal, 2.5, 3.0 and 2.2 oC, respectively. The average total precipitation in the Netherlands in the 
period December-February was 77 mm (40%) above normal, implying a wet winter. In March the 
precipitation was about normal. In conclusion: the period preceding the summer half year was 
exceptionally warm and rather wet. 
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Figure 2  Snow cover in Switzerland as % of long-term average (15 March 2007)(source: 
Eidgenössisches Institut für Snee und Lawinenforschung, Davos, RIZA, 2007) 
 
2. Drought in April 
 
2.1 Temperature and precipitation deficit 
This year, the growing season started extremely warm, sunny and dry. The average temperature in 
De Bilt was 13.1 oC against 8.3 oC normal; meaning the warmest April at the record. The station 
had over 70% more sunshine hours more than normal. The record-warm period already lasts a 
whole year. According to the Royal Netherlands Meteorological Institute, global warming has 
increased the probability on an extremely warm April, although it is still exceptional with return 
periods of 200 and 350 years for temperature and sunshine duration, respectively.  
The total rainfall in the Netherlands was less than 1 mm (!) against 44 mm normal. In the central 
and southern part of the country no rain has been recorded since 22 March (Source: Royal 
Netherlands Meteorological Institute, http://www.knmi.nl/). 
 

 
 
Figure 3  Precipitation April 2007 (source: Royal Netherlands Meteorological Institute). 
 
The exceptionally high temperature and sunny conditions have led to high crop reference 
evaporation. In combination with the lack of rainfall this has resulted into an extremely high 
precipitation deficit. The Royal Netherlands Meteorological Institute (http://www.knmi.nl) reports 
every day on the cumulative precipitation deficit, which is defined as the cumulative difference 
between the crop reference evaporation and the precipitation since 1 April (start of summer half 
year). 
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Figure  4 Cumulative precipitation deficit in the Netherlands, left: 30 April 2007, and right the 
development of the deficit in 2007 (until 2nd of May) and some other relevant years. The black line 
represents 2007, blue line gives the median, the green line provides the 5% year (5 out of 100 
years are dryer) and the red line applies to the extremely dry year 1976 (Source: Royal 
Netherlands Meteorological Institute, http://www.knmi.nl/). 
 
Figure 4 (right) shows the development of the precipitation deficit until early May. Clearly, 2007 so 
far is an extreme year. The deficit equals 90.6 mm, which is well above the record year 1976. The 
deficit is about 25% higher. The high deficit applies to the whole country (Fig. 4, right). Obviously, 
the Netherlands is facing an extreme meteorological drought.  
 
2.2 Soil moisture 
WaterWatch (a scientific advisory firm, http://www.waterwatch.nl/) provides online through satellite 
measurements a series of products for the Netherlands that are relevant for drought monitoring. 
The Surface Energy Balance Algorithm for Land (SEBAL) and the satellite images are used to 
compute evapotranspiration and root zone soil moisture. Figure 5 gives the evolution of the soil 
moisture in the Netherlands in April. 
 

 
Figure 5  Soil moisture derived from satellite images and simulation modelling for April 2007 (blue: 
wet, and red: dry)(Source: WaterWatch, www.droogte.info). 
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The map shows the drying out of Dutch soils. The area with brownish colours has significantly 
increased (< 50% saturation), although due to shallow water tables and capillary rise still wet soils 
occur (> 75% saturation) in the northwest and central part. 
 
2.3 Groundwater levels 
At the higher areas with sandy soils (eastern, central and southern part of the Netherlands), 
groundwater levels are lower to considerably lower than normal at some locations. In the lower 
areas (north and west) there are still locations with higher than normal groundwater levels as a 
response to the rather wet winter (RIZA, 2007).  
 
2.4 River flow 
The Institute for Inland Water Management and Waste Water Treatment (RIZA, 2007) provides 
data on river flow of the major rivers entering the Netherlands. 
 
The discharge of the River Rhine is about 1300 m3/s which is 1000 m3/s below the average 
(Figure 6, left). River flow is expected drop further to 1200  m3/s in the coming week. The flow is 
approaching the low flow situation of 2003. If the flow drops below 1250 m3/s then limitations for 
navigation will start and costs will steeply rise (RIZA, 2005). Snow cover in the Alps is low (Fig. 2) 
implying that the usual flow increase in May is not expected. Drought problems may arise from the 
second week of May onwards. 

  
Figure 6. Observed river flow, left: River Rhine at Lobith, and right: River Meuse at Luik (2007: 
thick dark blue line, 2006: thin dark blue line (only for the River Meuse), 2003: light blue line, 1976: 
red line, and long-term average daily flow (1901-2007): black line). (RIZA, 2007) 
 
The flow of River Meuse is also approaching the 2003 flow. The flow is not extremely low despite 
the low rainfall in the basin. No major drought problems are expected (RIZA, 2007).  
 
The Water Boards are conserving water to raise surface water levels. Rijkswaterstaat has partly 
closed the sluices to reduce fresh water flow to the North Sea, which means that the water level of 
among others Lake IJssel will rise. The weirs in the Lower-Rhine are closed to ensure sufficient 
depth for navigation (Rijkswaterstaat, 2007).  
 
2.5 River temperature 
Institutes of the Ministry of Public Transport en Water (e.g. Institute for Inland Water Management 
and Waste Water Treatment, RIZA, and the National Institute for Coastal and Marine Management, 
RIKZ) continuously monitor river water quality. One of the parameters is the water temperature. 
During a period with high temperatures, river temperature increases due to heat exchange with the 
atmosphere, but also because of use of river water for cooling purposes. Average temperature of 
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the River Rhine has already increased by about 3.0°C over the last century (RIZA, 2005). The 
water temperature is of utmost importance for the aquatic environment. Figure 7 gives the 
observed temperature of the River Rhine at Lobith and River Meuse at Eisden where these enter 
the Netherlands.  

  
 
Figure 7  Observed temperature of the River Rhine at Lobith (left) and River Meuse at Eisden, 
1 March – 2 May 2007 (http://www.aqualarm.nl/). 
 
The temperature of both major rivers has increased from about 9-10 oC (early April) to about 
21.0 oC by the end of April, which is exceptionally high for the time of year. The water temperature 
seems to level off.  RIZA (2007) does not expect problems.  
 
3. Some impacts  
 
Agriculture 
After the rather wet and warm winter (Section 1) crops have started to develop early with sufficient 
soil moisture. WaterWatch (http://www.waterwatch.nl/) provides maps with estimated biomass 
production for Dutch grassland and arable land. The estimates are from combined simulation 
modelling and satellite images. Biomass is the mass of green (stems, leaves and roots) and give 
an indication of how crops develop. Figure 8 gives the estimated biomass production at a particular 
day in April.  
 

 
 

Figure 8  Biomass production (kg/ha/day) derived from satellite images and simulation modelling at 
22 April 2007. Left: grassland, and right: arable land. (brown: low, and dark green: high)(Source: 
WaterWatch, www.droogte.info). 
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Grassland (Fig. 8, left) seems to have no water shortage in the western part of Central Netherlands 
and Northwest Netherlands (see also Fig. 5). Biomass production reaches 160-200 kg.ha-1.day-1. 
Grasslands on the higher sandy soils (northeast and south) clearly show production reduction. 
Arable land shows a wide range of conditions (Fig. 8, right). Arable crops in the southwest grow as 
normal. Low production rates occur in reclaimed polders in Lake IJssel, where seeds of the 
summer crops have difficulties to germinate due to the extremely dry topsoil. This also holds for the 
crops in the northeast.  
 
Farmers expect substantial crop losses if the drought will continue. Some farmers try to replenish 
soil moisture by applying sprinkler irrigation. Some water boards that usually do not permit sprinkler 
irrigation from groundwater prior to June, allow farmers now to abstract groundwater for sprinkling. 
Other water boards pump additional water in the surface water network to provide farmers with 
sufficient water.  
 
Nature 
The high temperatures in March-April have led to a very early development of the vegetation. 
Growth is faster and end of flowering was earlier. However, it is hard to give the impact of the 
extremely warm and dry period now. Most of the impact will be observed next year and it will be 
hard to attribute this to a specific dry month (Natuurkalender, http://www.natuurkalender.nl/). 
The high temperatures and low rainfall have also impact on the fauna. For example, the wild boars 
have insufficient drinking water in the national park in the centre of the country. Pools have to be 
supplied with water. The wasps have left their winter rest earlier. Previous research has shown that 
a warm spring has a clear effect on the wasp population (Fig. 9). It is expected that this year the  
 

 
 
Figure 9  Number of living wasps (larvae: dashed lines, and mature wasps: solid lines) in a normal 
year (green lines) and a year with a warm spring (red lines)(Source: Natuurkalender, 
http://www.natuurkalender.nl/). 
 
The warm and dry weather has also increased the risk at fires. WaterWatch 
(http://www.waterwatch.nl/) presents maps with risk at fire for Dutch forests and nature reserves.  
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Figure 10  Fire risk for forests and nature reserves (left) (blue: low, and brown: high) and soil 
moisture (brown: low, and blue: high) in April 2007 (Source: WaterWatch, www.droogte.info). 
 
The map shows that there is a high risk at fires for the forest in the Central part of the Netherlands. 
 
4. Weather Forecasts 
The Royal Netherlands Meteorological Institute forecasts for the Netherlands (period 2-11 May) a 
relief of the drought, i.e. a decrease of the temperature and rain from 6 May onwards.  
 

  
 
Figure 11  Weather forecast for the Netherlands for early May 2007. Left: maximum temperature, 
right: precipitation (http://www.knmi.nl/). 
 
The precipitation deficit (Fig. 4, right) is forecasted not substantially to increase anymore in the 
coming 10 days. The wettest member of the ensemble suggests that the extremely high 
precipitation deficit will decrease, but it will be not lower than the still extreme deficit of 1976. 
 
The European Centre for Medium-Range Weather Forecasts (ECMWF) provides seasonal weather 
forecasts. Figure 12 provides a forecast for the months May, June and July. The seasonal forecast 
is based upon an experimental, global model. The results are still indicative. Yellow/brown colours 
give higher temperatures/lower precipitation and the blue colours give lower temperatures/higher 
precipitation than normal. The white colour indicates normal conditions. 
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Figure 12  Forecasted anomalies by ECMWF for May-July 2007. Left: mean precipitation, and 
right: temperature (from RIZA, 2007). 
 
The seasonal temperature forecast indicates that the coming three months will be slightly warmer 
than normal (0-1°C) in the Netherlands. Precipitation in the Netherlands is expected to be normal. 
 
5. Outlook 
It is expected that the current severe meteorological drought will cease in a couple of days. The 
seasonal forecast suggests that the Netherlands has to cope with low soil moisture and 
groundwater in many areas and streamflow in the major rivers for the rest of the summer season. 
However, no enhancement of the current soil water and hydrological droughts is expected.  
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