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1) The first step is to perform an allocation based on two different weighing maps:The first step is an allocation based on the HYDE weighing maps Wcrop_historict (without the reference map Wcrop_referencet)
2) The second step is an allocation based on the reference map Wcrop_referencet (without the HYDE weighing map Wcrop_historict) 

3) Combining this two allocation steps, we can order all grid cells into four categories:
· Grid cells which are not allocated in both steps. 
· Grid cells that are only allocated in the first step (Gt1)
· Grid cells that are only allocated in the second step (Gt2) 
· Grid cells which are allocated in both steps (Gt1_t2).

4)  Over time the grid cells of Gt1 are abandoned and the grid cells Gt2 are allocated for cropland. Assume the croparea for year t and country c (Ac,t) and Ac,t0 the croparea for the historical reference year t0 (1500 CE) and Ac,t1 the croparea for the historical reference year t1 (2010 CE). 

5) The shift between Gt1  to Gt2 is guided by the demand_fraction:

Demand_fraction = min{1.0, abs(Ac,t – Ac,t0)  / abs(Ac,t1 -  Ac,t0)}  	(1)
Before t0 demand_fraction is 0.0 and after t1 demand_fraction is 1.0.
6) The number of grid cells of both systems are determined:
Nref = Demand_fraction * Gt2				(2)
Nhyde = (1.0 - Demand_fraction) * Gt1			(3)
Where Nref is the number grid cells according the of Wcrop_referencet  method, Nhyde is the number of grid cells according the Wcrop_historict method. 
Choose Nhyde cells from the first allocation step which have the highest value (Ct1). and choose Nref cells from the second allocation step which have the highest value (Ct2). These cells will be active in the next step..

7) The final weighing (Wfinal) is filled with the following three types of cells:      
lu_power * Wcrop_referencet + (1-lu_power) * Wcrop_historict	for all Gt1_t2 cells (4)
(1-lu_power) * Wcrop_historict	for all Ct1 cells  		(5)
lu_power * Wcrop_referencet	for all Ct2 cells  		(6)

Where lu_power is calculated as:
· Before 1500 CE the reference map is not used (lu_power = 0.0).
· From 2010 CE the reference map is completely dominant (lu_power = 1.0).
· Between 1500 CE and 2010 CE lu_power increases linear (0.0 < lu_power < 1.0).
The last step is to perform an allocation based on the final weighing map Wfinal.
