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mean ring width in D10 and D13 is 1.48 and 1.2 mm, 
respectively (Cedro, 2004 and Cedro, in press; Table 1). 
The OMS, D10 and D13 chronologies show a very high 
agreement between each other and high values of the test 
statistics (t from 11-20 and GI from 77-79%). These 
values represent the upper part of the range found in 
Western Pomerania oak populations (Cedro, 2004). 

Signature years 
The local chronologies served as a basis for an analy-

sis of signature years. For downy oak 55 signature years 
with an identical growth trend in at least 90% of the trees 
were identified (25 years with positive and 30 with nega-
tive trends; Table 2). Positive signature years were asso-
ciated with a high annual sum of precipitation, copious 
precipitation in autumn-winter (prior to growth), and – 
primarily – with higher - than - average precipitation in 
spring-summer (May-July).  

Let us consider the year 1965 as an example. The an-
nual sum of precipitation was higher than the multi-
annual average (Pma) both in Szczecin (1965 precipita-
tion = 569 mm, Pma=532 mm) and in Gorzów (625 ver-
sus 541 mm); May and July of that year, too, showed 
high sums of precipitation. The mean annual temperature 

was lower than the multi-annual mean (Tma) (1965 in 
Szczecin = 7.5°C; Tma=8.5°C; 1965 in Gorzów=7.3°C; 
Tma=8.4°C); summer temperatures, too, was lower than 
the multi-annual mean. 

Negative signature years occurred when the annual 
sum of precipitation was lower than the multi-annual 
mean and/or featured droughts and high summer tempera-
tures. The year 1989 is taken as, exceptionally dry and 
warm. The annual sums of precipitation in Szczecin and 
Gorzów were 421 and 397 mm, respectively; in winter 
and spring (particularly in May precipitation was low), 
while precipitation in summer was at or below the multi-
annual mean. The mean annual temperature was very 
high; it was the warmest year within the period analysed 
(Szczecin: t=10.1°C; Gorzów: t=9.9°C); the winter-spring 
period was very warm and the summer very hot.  

Similar relationships between signature years and 
climate were revealed for the indigenous oak species 
(Cedro, 2004). Depressed growth was primarily associ-
ated with annual of precipitation lower than the multi-
annual mean and with droughts in summer, while positive 
trends reflected sufficient water supply in the habitat, 
particularly in summer. Like for downy oak, an additional 
factor limiting tree-ring width of the indigenous oak spe-
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Fig. 4. Tree-ring series of 16 downy oaks 
(black lines) and resulting local chronology 
(grey line). 
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Fig. 5. Chronologies of downy oak (OMS, 
grey line) and the two native oak species
(D10 and D13, black lines). 








