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Croatian meteorological stations network

41 main meteorological stations 
116 climatological stations 
336 precipitation stations

some with more than 100 years
of observations

2 upper-air stations
8 radar stations
34 automatic stations

Spatial distribution of main and climatological sta tions
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Temperature series chosen for analysis

Period: 1961 - 2007

Monthly mean air temperature series

Bjelovar
Karlovac
Koprivnica
Krizevci
Sisak
Zagreb Gric
Zagreb Maksimir
Varazdin

8 stations from
the continental Croatia

8 stations from
the coastal Croatia

Dubrovnik
Hvar
Mali Losinj
Pula
Rijeka
Rovinj
Split Marjan
Zadar
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MASH and SNHT method

MASH – Multiple Analysis of Series for Homogenisation (Szentimrey, 1998) 

- Reference series do not need to be homogeneous
- Mutual comparisons of series within the same climatic area
- Weight factors of reference series based on the covariance structure
- Software: MASH 3.02 (Szentimrey, 2007)

SNHT – Standard Normal Homogeneity Test (Alexandersson, 1986)

- Ideally, reference series should be homogeneous
- Likelihood ratio test
- Weight factors of reference series are correlation coefficients 
- Software: AnClim (Stepanek, 2005; http://www.climahom.eu/AnClim.html)

Both methods are for relative homogeneity testing



�

ZAGREB GRIC (ZG)
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MASH and SNHT homogenised 
temperature series – continental region
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ZAGREB MAKSIMIR (ZM)
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KARLOVAC (KA)
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Karlovac station until 1992



	


Karlovac station after 1992

1992

2001



		

Karlovac

Differences between yearly mean temperatures at 
Karlovac station and at all the reference stations
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KARLOVAC (KA)

y = 0,0126x + 10,618

y = 0,0322x + 9,4477
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MASH and SNHT homogenised
temperature series – coastal region

HVAR (HV)
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MASH and SNHT homogenised
temperature series – coastal region

HVAR (HV)
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Conclusions

� For the continental part of Croatia the differences 
between homogenised series obtained by each 
method were negligible.

� For the coastal part of Croatia SNHT method 
changed some series when it was not necessary. 

� The main drawback (limitation) of SNHT is that it 
presumes the reference series are homogeneous.


