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Long term stability of the wind speed in reanalysis data 

 

In the following, we show for different regions of Germany and France, that the wind speed 

information in commonly used reanalysis data sets are obviously not stable over long periods. 

If they are used to extrapolate the measured wind or production data of recent years to the 

long term, the result will contain a systematic under-prediction.  

 

 

Introduction 

 

Reanalysis data, in particular NCAR [1], ERA interim [2] and MERRA [3], are increasingly 

used in the framework of wind resource and energy production assessments and assessments 

of the value of existing wind farms to extrapolate measured wind or production data to the 

long term. In Germany, they represent an important addition to the very popular BDB produc-

tion indices [4] and in France and other countries to the data of meteorological stations. How-

ever, if on-site data recorded over the past about five years are extrapolated to the long term, 

significant deviations occur depending on the data source used. anemos-jacob GmbH (aj) 

wanted to know which type of long term reference data source delivers more plausible an-

swers for Germany and France. For Germany, own production indices and the data of meteor-

ological stations were included in the assessment besides the BDB indices. 

 

 

Basic concept of the study 

 

Usually, the long term reference data (reanalysis data, met station data, wind and production 

indices) are compared against on-site wind data or wind turbine production data (called short 

term data) over a period of a year or a few years. Based on this comparison, the short term 

data are scaled to long periods of the past. Effectively, the long term reference data are used to 

calculate the mean wind speed or annual energy production that would have been observed 

over the corresponding period of the past.  

 

If this procedure is used similarly, i.e. inter-comparing only the data from recent years, for a 

wind turbine that has been operating since many years or a met station, the consistency of the 

long term reference data set can be verified. If the reference data set is long term stable, the 

mean energy production of this turbine respectively the mean wind speed of this met station 

recorded in the earlier past should be reproduced correctly.  
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Approach 

 

Germany 

 

Outliers in the energy production data of individual wind turbines which have been operating 

for many years were first corrected for via comparison with further wind turbines of the re-

gion. If needed, the production data were extrapolated to short additional periods via linear 

regression. From this, the mean energy production of the past 10, 15 and 20 years was calcu-

lated.  

 

Linear regressions of the monthly energy production of these turbines versus the reference 

data were calculated using the concurrent data of the five years 2009 to 2013. The regression 

functions were then used to re-calculate the mean energy production of the past 10, 15 and, if 

possible, 20 years based on each reference data set separately. This was compared against the 

real production. 

 

Experience shows that it is acceptable and reasonable to compare monthly or annual mean 

wind speeds such as from reanalysis directly with monthly or annual energy productions of 

wind turbines, although these are different physical values. Surprisingly, internal tests showed 

that transforming the wind speeds via power curves into energy values did not yield a signifi-

cantly different result than using the wind data directly. Therefore this simple approach may 

be applied here.  

 

Data from meteorological stations were included in the study, even if sufficient long term 

homogeneity can only be assumed for very few German met stations. Furthermore, the rele-

vant BDB indices for the region and own production indices of aj (pi aj) were also consid-

ered, which means that four different kinds of long term data were inter-compared in total. 

 

 

France 

 

For different regions, the data series of met stations were selected, which aj found to be par-

ticularly homogenous in the framework of previous wind studies. For each region, the “best” 

data series were to be reproduced via the other reference data, among which were also further 

met station data. 

 

In the study considering French met stations, the methodological advantage is that only wind 

speeds are compared against wind speeds. 

  



 
 

 

Stability of wind data in reanalyses Page 3 of 9 20 September 2014 

Results 

 

Germany 

 

The following graphs show the deviation of the average annual energy production calculated 

for the past 10, 15 and 20 years via the long term reference data from the real (downtime cor-

rected) average in percent.  

 

The yellow bars represent the 10 years period 2004 to 2013, the orange bars the 15 years 1999 

to 2013 and the red bars the 20 years 1994 to 2013.  

 

The first example considers a wind turbine near Bangstede in the coastal area of Lower Saxo-

ny.  

 

 

 
 

 

Using the reanalysis data (the 9 leftmost bars), the production of this turbine is under-

predicted consistently. For all reanalysis data sources, the deviation increases with the length 

of the considered period into the past. By contrast, the real production is well reproduced for 

all periods of the past when using the BDB index, the own aj index pi aj Elsfleth and the data 

of the met station Bremen. This suggests that the reanalysis data do not represent the long 

term course of the wind speed correctly and that this inconsistency increases with the length 

used of the data series. 
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The second example addresses a wind turbine in the lower Elbe area. The reference data set pi 

aj Klein Welzin reaches back by less than 20 years. The corresponding bar is therefore miss-

ing.  

 

 

 
 

 

Again, the error when using the reanalysis data increases with increasing observation period. 

In principle, a similar trend can be observed with all other reference data, but the change of 

the error from the 10 years to the 20 years recalculation period is smaller for their majority 

compared to the reanalysis data (2 % to 4 % as opposed to 6 % for the reanalyses). This sug-

gests that the efficiency of the considered wind turbine may have deteriorated over the time. 

The largest errors for the 20 years period appear with the reanalysis data, but the data of the 

met station Schwerin are quite similar.  

 

In the last example, a wind turbine in eastern Thuringia is considered, at the southern end of 

the Leipzig low lands. In this case, the BDB index does not reach back over the full 20 years. 

None of the time series of any met station was considered as long term reliable. Among these, 

the station Oschatz was considered still best and therefore included in the study.  
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Again, the result based on the reanalysis data gets worse with increasing length of the obser-

vation period into the past, whilst the three other data sources do not show such trend and thus 

confirm each other well, at least as far as the change of wind resource over the years is con-

cerned.  

 

 

France 

 

For France, the deviation of the recalculated mean wind speeds over the past 10, 15 and 20 

years from the real measured mean wind speed of the considered met station is shown in each 

case. The colours chosen correspond to those of the examples from Germany. For compari-

son, it can be assumed that one percent error in mean wind speed corresponds grossly to two 

percent in energy production of a wind turbine.  

 

The first considered met station is Cambrai in Northern France.  
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The three reanalysis data sets represent the long term mean wind speed measured at the met 

station Cambrai worse than the five other met station of the region which have been chosen 

for comparison, with the exception of the station Saulty for the 15 years average. Four out of 

five met stations show decreasing differences to the real Cambrai data with increasing time, 

but only with one of them, the trend is stronger than with the reanalysis data. The strongest 

deviations are produced via the NCAR data, which is the case for all following examples, too.  

 

The second example Evreux is located in Western France. For three out of five comparison 

met stations, only periods of 10 and 15 years are available for the past.  

 

 

 
 



 
 

 

Stability of wind data in reanalyses Page 7 of 9 20 September 2014 

 

Again, the reanalysis data score worse all throughout than the five comparison met stations. 

The negative trend visible for all three reanalyses compared to the time series of the met sta-

tion Evreux cannot be found with any of the other met stations.  

 

The third case considers a met station in North Eastern France. No 20 years comparison value 

is available via the data of the met station Frotey.  

 

 

 
 

 

In this case, the largest deviations are caused by the met station Nancy-Essey. The met station 

Luxeuil shows errors of the same order as the reanalysis data, but with the opposite sign. 

Again, all reanalyses show a negative trend of the deviation with increasing duration of the 

averaging period, which is not confirmed by the met stations.  

 

The last met station shown in the study is Blois in the centre of France, south of Paris. Only 

very few met stations can be found there which offer, at first sight, more or less reliable long 

term data sets. With one of them (Chartres), no result for the 20 years period can be estab-

lished.  
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The met station Chartres produces larger absolute errors than the reanalysis data, but the two 

other met stations represent the average measured at Blois better than the reanalysis data at 

least for the 15 years and 20 years periods.  

 

 

Conclusions 

 

The method presented allows for verifying the long term consistency of long term reference 

data. Since none of the data series will be fully free from inconsistencies, only a larger num-

ber of comparisons and plausibility checks can provide an orientation. In particular, it cannot 

be excluded that the operational behaviour of wind turbines, whose production data are used 

for comparison, has changed or that the wind measurements at some of the met stations in-

clude inconsistencies.  

 

However, it is unlikely that the older wind turbines have experienced simultaneously similar 

losses of efficiency of several percent. Only this could explain the increasing negative devia-

tion of the mean production calculated via the reanalysis data set in each case. Thus, is must 

be assumed that the reanalysis data are responsible for these deviations and, consequently, 

that they are unstable. This is confirmed by the other comparison data (aj production indices, 

BDB indices and met station data), which do not confirm the trends shown by the reanalysis 

data. 

 

Similarly, it cannot be assumed that the examined French met stations have changed their 

characteristics over the years several times and similarly or that all have experienced a signif-

icant increase of surface roughness of the environs. Only this could explain the increasing 

deviation of the reanalysis data with time in always the same direction. Therefore, the results 
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also of this range of investigations only allow for concluding that all three examined reanal-

ysis data sets represent the wind resource of the recent years in the considered regions 

too high compared to periods further in the past and therefore deliver too low results when 

used to extrapolate wind measurements or operational results of the recent years to the long 

term. The errors increase with increasing length of the considered periods into the past.  

 

Obviously, only few met station data sets show high stability. However, the graphs shown 

above suggest, that the consequences of individual inconsistencies tend to be mitigated quite 

well, if various wind and production indices and met station data in Germany respectively 

data from several met stations in France are combined and a compromise is defined, or if the 

results are simply averaged. In contrast, the errors are very similar with the three reanalyses. 

Combining these data sources does not lower the impact of the individual errors.  
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