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From 41 to 752 stations

Location of Navarra within the Iberian
Peninsulan (IP) and meteorological stations
(Jimenez et al., J. of Atm. and Oc.
Technology, 2010).
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meteorological stations.

41 stations

13 years of data

10/30 min resolution

752 stations

77 years of data in some stations

Different resolution times
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Database overview

Developed Quality Control methodology and examples

Homogenisation proccess

Future Work
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Characteristics
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different Spanish institutions (1933-2010)
and the National Center for Atmospheric
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Unification of measurement
units (m/s)

Reuse of Station Codes

Duplication of stations from different Institutions

1

Compilation Adjustments

DIRECTIONSPEED
WIND

Displacements of the stations:

Possible displacements (km) of the stations, ver-

sus the station number and the number of days

corresponding to certain values of latitude and

longitude.
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Consistency in Criteria:
Calm & True North

Anemometer Limits
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Homogeneity study

A subgroup of monthly wind speed time
series spanning between 1978 and 2009
are subjected to the homogeneity study
for fulfilling these criteria:

several years of data

lack of missing data

being closest to the present
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Homogeneity study
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Software recommended by COST HOME (Mestre et al., 2013)

Software References

HOMER Mestre et al., 2013

Craddock Craddock et al., 1979

MASH Szentimrey, 2007

USHCN Menne et al., 2009

ACMANT Domonkos et al., 2011

SNHT (Alexandersson, 1986):

Clear, methodologically simple

Robust

Good performance, thoroughly tested
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Wind speed homogenisation work

Method/Software Comparison References

PMTred Geostrophic Wind Wan et al. 2010

t-test Metadata Keevallik et al., 2012

MASH Multiple references Lakatos et al., 2013

AnClim & ProClimDB Regional reference series Stepanek et al. 2013

AnClim MM5 Azorin-Molina et al., 2014
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Standard Normal Homogeneity Test

P: test series
Q: reference series

Fi = Pi

P
, Gi = Qi

Q
, i = 1, ..., n

qi = Fi
Gi

, zi = (qi−q)
Sq

; N(0, 1)

Null hypothesis, (H0)

The test series is homogeneous. Any subset of zi is distributed as N(0, 1).

Alternative hypothesis, (H1)

The test series is inhomogeneous.

Tm = mz1
2 + (n −m)z2

2, m = 1, ..., n − 1

A high T value in year m implies that z1 and z2 depart significantly from zero.
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Selecting the best reference series

Short: 20 years of monthly data

Potentially we expect a high number of inhomogeneities

Different subregional wind variability dynamics

Normalized series through deseasonalization

Detrend: Trend inhomogeneities won’t be detected

To select series for being similar in low frequency: Filter
high frequency variability
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Pre-selection of the best reference series
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The best correlated stations will be pre-selected to assess the classification
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Pre-selection of the best reference series
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Example: Homogeneous Series

Correlation among ratio, truncated and one year moving average time series:
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Example: Homogeneous Series

Selected original series once they are deseasonalized and detrended, with a one
year moving average:

1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012
Year
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Example: Homogeneous Series
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Example: Inhomogeneous Series

Selected original series once they are deseasonalized and detrended, with a one
year moving average:

1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012
Year
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Example: Inhomogeneous Series
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Example: Unclassified Series

Selected original series once they are deseasonalized and detrended, with a one
year moving average:

1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012
Year
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Example: Unclassified Series
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Correction method (Gonzalez-Rouco et al., J. of Climate, 2001)

The data before the inhomogeneity date are corrected through
multiplying them by:

f = qa
qb

qa and qb: mean values of qi after and before the inhomogeneity
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Next Steps

1 Make an algorithm that reproduces well these conditions for
classification and follow an iterative procedure.

2 Extend the homogeneity procedure to other stations in the
database.

3 Analize the spatial and temporal occurence of inhomogeneities.

4 Analize the impacts of the inhomogeneities in the long-term
wind speed trends.

5 Homogenize the wind direction.

26 / 27



Context Outline Database Quality Control Homogeneity Future Work

Thank you! Questions/Suggestions...?

Homogeneity of monthly wind speed time series in
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