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Abstract.—Chang�ng cl�mat�c cond�t�ons may pose a severe threat to forest tree spec�es, 
forc�ng three potent�al populat�on-level responses: 1) tolerat�on/adaptat�on, 2) movement 
to su�table env�ronmental cond�t�ons, or 3) ext�rpat�on. All could have negat�ve genet�c 
consequences. It w�ll be �mportant, therefore, to safeguard ex�st�ng adaptedness and to 
create cond�t�ons conduc�ve for future product�v�ty and evolut�on. To eff�c�ently conserve 
the genet�c var�at�on of spec�es, �t �s necessary to understand where cl�mate change 
pressure w�ll be greatest, and what spec�es and populat�ons are more h�ghly pred�sposed 
to genet�c degradat�on from cl�mate change and other threats. Forest Inventory and 
Analys�s (FIA) data represent an unmatched resource for conduct�ng broad-scale, 
spat�ally expl�c�t assessments of the r�sk posed by cl�mate change and other threats 
to the genet�c �ntegr�ty of forest tree populat�ons and spec�es. We used FIA data to 1) 
generate 4 km2 resolut�on maps pred�ct�ng the genet�c pressure that could be �mposed by 
cl�mate change on forest tree spec�es; and 2) comp�le �nformat�on about the b�olog�cal 
attr�butes and genet�c d�vers�ty of �nd�v�dual spec�es. The f�rst assessment tool, Forecasts 
of Cl�mate-Assoc�ated Sh�fts �n Tree Spec�es (ForeCASTS), has generated cl�mate 
change pressure maps for more than 300 North Amer�can tree spec�es and quant�f�es 
potent�al cl�mate change genet�c pressure, as def�ned by the stra�ght-l�ne M�n�mum 
Requ�red Movement (MRM) d�stance from the ex�st�ng locat�ons of each spec�es to the 
nearest favorable future hab�tat. The second assessment tool, the Forest Tree Genet�c 
R�sk Assessment System (FORGRAS) framework, ranks the pred�spos�t�on of forest 
tree spec�es to genet�c degradat�on, based on demograph�c and occurrence �nformat�on, 
ecolog�cal and l�fe-h�story tra�ts, spec�es-spec�f�c project�ons of cl�mate change pressure, 
and pred�ct�ons of pest and pathogen suscept�b�l�ty. Both assessment tools should 
be valuable for sc�ent�sts and managers attempt�ng to determ�ne wh�ch spec�es and 
populat�ons to target for mon�tor�ng efforts and for proact�ve gene conservat�on and 
management act�v�t�es.
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