Managing forests for resilience under increasing aridity: the case of Iberian dry-edge pine forests 
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Supplementary material

Calculation of the steady state solution.
[bookmark: _heading=h.4d34og8]
The system (5)-(7) which describes the stand structure and dynamics possesses a unique solution under simple hypotheses on functions g(x,V), m(x) and u0(x), Regarding its long-term behaviour, the trees distribution reaches a steady state  of the form:
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where , the corresponding equilibrium wood volume stock, and , its value at , are still unknown.  is the solution to the next equation:
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Finally, from , we obtain 
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Model validation and test. Particle swarm optimization algorithm.

We select a random cloud of possible values for both parameters in their domain ( and ). For each couple of values in this cloud, we compute the numerical solution of the problem. This numerical solution is compared to real data through the following Mean Squared function

in which, at a fixed decade and for i=1,…,4, we represent with  the value of the real population of trees in a domain of d.b.h. given by , and with  the numerical approximation to such a value. This value is minimized in relation with parameters  and . In this case, we have considered the following key d.b.h. data , , , , . In Table S.1., we show the best value obtained in each decade. In this table, the goodness of this approximation is presented through the small value of the relative error performed in the simulation. 

Table S.1. ,  and  values optimized for each decade.
	Decade
	
	
	

	1932-42
	7.056028e-04
	0.352
	6

	1942-52
	1.262417e-04
	0.182
	6.68

	1952-62
	1.716219e-03
	0.123
	6

	1962-72
	2.307097e-03
	0.0915
	5

	1972-82
	2.089553e-03
	0.132
	3

	1982-92
	3.490306e-02
	0
	9

	1992-2002
	5.675316e-02
	0
	7




In Fig. S.1., the picture on the left shows, for each decade, the selected values of parameters  and , together with historical records of the aridity index. The picture on the right, shows a plot of observed versus predicted  values, with the line that represents perfect correlation (). We note that data are underestimated with mean of the relative error around 17% and standard deviation .

In order to test if the model provides an adequate quantitative description of last century forest dynamics we compare observed versus predicted decadal values since 1942. In Figure S.2. we compare further observed and predicted data by comparing observed versus predicted decadal wood volume (stock) (Left) and stand structure (Right) since 1942 by setting parameters  and  as given in Table S.1. 
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