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Appendix A 

 

 

Figure A.1. Distribution of Quercus petraea (left) and Fagus sylvatica (right) in Europe 

(EUFORGEN, 2009a, 2009b). Black dots show the site location in northwestern Spain. 
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Appendix B 

 

Age at 1.3 m was estimated as follows. In those cases where cores reached the pith, age 

was estimated through cross-dating and counting of the rings. In all other cases, we first 

estimated the missing length to the pith and then the number of innermost lost rings. In 

these partial cores we used the arc of the innermost rings to estimate the length of the 

missing radius using a graphical method based on the convergence of xylem rays at the 

pith. In partial cores without conspicuous arcs, the length of the missing radius was 

estimated as the distance to the geometric center of the tree, assuming concentric 

growth. In the latter case, estimation was made by subtracting the corresponding cored 

length to the measured radius in the field, previously subtracting an estimated width of 

the bark. Bark thickness was estimated based on the tree diameter using equations from 

the Second Spanish National Forest Inventory (DGCONA, 1998). Functions used to 

estimate the bark thickness of beech and oak are as follows: 

CF = -0.00001d2 + 0.0284d + 0.3545    (B.1) 

CQ = 1.4407d0.4071     (B.2) 

where CF is the bark thickness of beech, and CQ is bark thickness of oak, and d are tree 

diameters measured at 1.3 m. Bark thickness of birch was also estimated with B.1 

function due to the lack of data for this species. 

In partial cores, the number of missing rings was estimated using an empirical 

model of initial radial growth, a function of both the distance from the pith, and the 

mean radial growth rate of the 5 rings adjacent to the largest arc visible on the core 

(Rozas, 2003). We used these equations: 

NMRF = 3.41 – 3.15MRG5 + 2.07d – 0.037d2 + 0.0002d3  (B.3) 

NMRQ = 3.37 – 2.26MRG5 + 1.22d – 0.022d2 + 0.0001d3  (B.4) 
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where NMRF is the number of missing rings in beech, NMRQ is the number of missing 

rings in oak, and MRG5 is the mean growth rate of the innermost 5 rings of the core and 

d is the tree diameter. The number of missing rings in birch was also estimated with B.3 

function due to the lack of a specific function. 
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Appendix C 

 

The boundary-line function obtained for beech was the following: 

y = -0.01825 + 5.28364e-0.83170x    (C.1) 

and the boundary-line function used for oak was (Altman et al., 2013): 

y = 5.0067e-0.664x     (C.2) 

where x are the average of the prior growths (see Black and Abrams, 2004).  
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Appendix D 

 

Table D.1. Summary of the forest inventory carried out at the study sites. The results 

are the average for the plots where tree species appear. Values in parentheses are the 

standard deviation.  

 Beech Oak Birch 
No. plots 92 34 11 
No. monospecific plots 62 8 0 
No. mixed plots with beech - 23 8 
No. mixed plots with oak 23 - 4 
No. mixed plots with birch 8 4 - 
Basal area (m2 ha-1) 38 (29) 25 (27) 21 (12) 
Diameter at breast height, DBH stand (cm) 27.6 (9.4) 35.2 (23.6) 28.8 (12.0) 
Density (No stems ha-1, all stems) 460 (302) 193 (204) 339 (297) 
Density (No stems ha-1, stems with DBH < 32.5 cm) 286 (232) 81 (188) 228 (266) 
Density (No stems ha-1, stems with DBH > 32.5 cm) 141 (113) 87 (65) 111 (78) 
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Appendix E 

 

 

Figure E.1. Missing rings observed in beech and birch tree-ring width series. 
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Figure F.1. Notable growth release of a beech observed in 1949 and possibly connected 4 

to the 1945 drought and the release of light and nutrients due to mortality in the 5 

neighborhood of the tree. The black line shows the ring width and the blue line is the 6 

boundary line calculated according to Splechtna et al. (2005). According to the 7 

boundary-line method, positive growth changes between 20% and 49.9% (right y axis, 8 

dotted horizontal lines) are considered moderate releases, whereas growth changes 9 

above 50% are considered major releases. 10 
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