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Trend matrices for the EMULATE period 1850-2003 have been calculated for moving 20-day 
periods within the 3-month seasons DJF, MAM, JJA, SON and the 2-month seasons JF, MA, 
MJ, JA, SO, ND both for daily mean temperature and daily precipitation. Figs. 1-4 include the 
3-month  seasons’ results  based  on  station  data  for  two  European  regions  (“Germany” 
comprising  13  stations  for  temperature  and  33  stations  for  precipitation  (additionally 
including Prague), “Greater Alpine Region” with 11 stations for temperature and 13 stations 
for precipitation). Trends have been calculated for all periods greater or equal than 20 years, 
statistical significance has been determined by the non-parametric Mann-Kendall trend test. 
Obviously there are some inhomogeneities e.g. for temperature during winter and autumn 
around 1940 or  1920,  and for  precipitation in  the  Greater  Alpine  Region during summer 
around 1870.

Results for temperature:
Trends in the transitional seasons are generally lower and often insignificant compared to 
winter and summer. The trend patterns are more distinct in the Germany Region than in the 
Greater Alpine Region. During winter, there are two major cooling periods (in the last third of 
the  19th century  and  between  1915  and  1940)  and  two  major  warming  periods  (at  the 
beginning and at the end of the 20th century). During summer, there is a distinct cooling at the 
beginning of the study period, a slight warming around the second cooling in winter, another 
cooling between 1940 and 1960, and a recent warming less striking than in winter.

Results for precipitation:
For Germany there are distinct rising trends from the beginning of the study period which 
keep even over the whole period, especially pronounced during winter. In the Greater Alpine 
Region this  phenomenon,  much less  intensive,  is  only  observed during winter  with even 
decreasing trends up to the early 20th century. During the first half of the 20th century there are 
some decreasing trends, most notable during spring. Major downward trends starting from the 
last decades of the 19th century are observed during autumn, but only in the Greater Alpine 
Region, shrinking to a few decades for Germany. During summer, there are major decreasing 
trends since the mid-20th century for both regions.   



Fig. 1:
Winter (DJF) trend matrices of daily mean temperature (a and b) and daily 
precipitation (c and d, referring to the overall mean of the 1850-2003 period)
for the region of Germany (a and c) and the Greater Alpine region (b and d). 
Statistically insignificant trends (95% level) are indicated by dots. 



Fig. 2:
Spring (MAM) trend matrices of daily mean temperature (a and b) and daily 
precipitation (c and d, referring to the overall mean of the 1850-2003 period)
for the region of Germany (a and c) and the Greater Alpine region (b and d). 
Statistically insignificant trends (95% level) are indicated by dots. 



Fig. 3:
Summer (JJA) trend matrices of daily mean temperature (a and b) and daily 
precipitation (c and d, referring to the overall mean of the 1850-2003 period)
for the region of Germany (a and c) and the Greater Alpine region (b and d). 
Statistically insignificant trends (95% level) are indicated by dots. 



Fig. 4:
Autumn (SON) trend matrices of daily mean temperature (a and b) and daily 
precipitation (c and d, referring to the overall mean of the 1850-2003 period)
for the region of Germany (a and c) and the Greater Alpine region (b and d). 
Statistically insignificant trends (95% level) are indicated by dots. 


