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1O7. A method to validate temperature homogenization techniques: the 
Slovenian network case study 
G.N. Caroletti1, T. Caloiero2, M. Joelsson3, R. Coscarelli1 
1 Research Institute for Geo-hydrological Protection, National Research Council of Italy, Rende 
(CS), Italy 
2 Institute for Agricultural and Forest Systems in the Mediterranean, National Research Council 
of Italy, Rende (CS), Italy 
3 Swedish Meteorological and Hydrological Institute 

Establishing coherent data records has become increasingly relevant given the need to correctly 
attribute climate signals and discard possible instrumentation errors. However, since real values 
of measurements are not known, the assessment of homogenization results is not directly 
possible, and must be achieved studying their performance on homogeneous datasets subjected 
to controlled, artificial inhomogeneities. 

Taking into account a temperature network of 30 ground stations in Slovenia for the 1950-2005 
period, up to 7 artificial breaks and an average of 107 missing data per station were introduced, 
in order to determine that mean square error, absolute bias and factor of exceedance can be 
meaningfully used to validate the best-performing homogenization technique in a region. 

Three techniques were tested, ACMANT and two versions of HOMER (HOMogenization software 
in R): the standard setup mode and a novel setup developed at the Swedish Meteorological and 
Hydrological Institute. The results showed HOMER techniques performing better with regard to 
the factor of exceedance, while ACMANT was best at absolute error and root mean square error 
level. 

Homogenization quality always anti-correlated meaningfully to the number of breaks, while only 
ACMANT performance was affected by missing data, as these are almost always filled-in when 
using HOMER. 

This study has been performed within the INDECIS Project (part of ERA4CS), an ERA-NET initiated 
by JPI Climate, and funded by FORMAS (SE), DLR (DE), BMWFW (AT), IFD (DK), MINECO (ES), ANR 
(FR) with co-funding by the European Union (Grant 690462).  

 

1O8. Surface urban heat islands of Zagreb and Split (Croatia)  local 
climate zone based definition 

 

Department of Geophysics, Faculty of Science, University of Zagreb 

Urban heat island is a climate phenomenon whose negative effects are emphasised during the 
summer months, mostly due to accumulation of solar irradiation and various anthropogenic 
heat sources in the city's built-up area. During these months heat stress is high and can put at 
health risk a large number of people, especially the most vulnerable ones as elder and children. 

In order to examine climate features of two biggest Croatian cities, Zagreb and Split, we defined 
their local climate zones (LCZ) which provided a relevant basis for further research. The link 
between LCZ's and temperature was investigated by deriving land surface temperature (LST) 



 International Meeting on 
Meteorology and Climatology of the Mediterranean 

25 27 May 2021

 13 

from Landsat scenes using Google Earth Engine (GEE), a cloud based geospatial analysis 
platform. That allowed for a wide spatial coverage of surface urban heat island (SUHI) and its 
investigation on different spatial scales. Furthermore, LCZ's were characterised by normalized 
difference vegetation index (NDVI), which we derived from GEE as well. Comparison of SUHI 
between Zagreb and Split is valid as the Landsat passing time difference between cities is less 
than a minute. 

Results revealed the highest LST in compact LCZ's in both of the cities and opposed to that, 
natural LCZ's such as LCZ A (dense trees), LCZ B (scattered trees) and LCZ G (water) had the 
lowest LST. Also, correlations between LST and NDVI proved to be significantly negative, which 
points out cooling effect of vegetation. This work also indicates the added value LCZ mapping 
has in SUHI investigation. 

 

1O9. Uncertainties of observed surface temperature trends: the case of 
the Balearic Islands 
J.A. Guijarro1, A. Jansà2 
1 State Meteorological Agency (AEMET), Balearic Islands Office, Palma de Mallorca, Spain 
2 Meteorology Group, Dpt. of Physics, Universitat de les Illes Balears (UIB), Palma de Mallorca, 
Spain 

Two contradictory news in local newspapers appeared in the first weeks of this year 2021, 
stating that observed surface temperature trends in the Balearic Islands were the highest and 
the lowest of the whole Spanish territory. Both affirmations were allegedly derived from 
published reports issued by authoritative sources, rising the interest to investigate the reasons 
for such opposed conclusions. 

In fact, trend evaluations of climatological series depend heavily on factors such as the involved 
number of observatories, the specific periods of computation, and whether the series consisted 
in raw data or had been homogenized to remove non climatic perturbations. 

We analyze here several Balearic Islands temperature trends published in the past, adding our 
own calculations up to the year 2020, and compare them with trends obtained from several 
reanalyses. 

Finally, we provide our estimations for the trends observed in different periods and their 
confidence intervals, and discuss the difficulties of communicating these uncertainties to the 
general public. 

 

1O10. Urban Heat Island Effect on Convective Precipitation Event in Izmir, 
Turkey 
F.B. Saka, D.H.D. Üstün, Y. Unal 

Istanbul Technical University  

The urban heat island effect is the temperature increase in the urban area due to the developed 
structure of the city. Changes in the urban atmosphere can affect the local circulation and in 
turn many meteorological parameters such as precipitation. In this study, the urban heat island 
effect on convective precipitation event were investigated by using Weather Research and 


