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Ba c kgro un d
W idesprea d c ha n ges in  the distrib utio n  a n d a b un da n c e o f pla n t fun c tio n a l
types (PFTs) are o c c urrin g in  Arctic a n d b o rea l ec o system s due to  the
in ten sific a tio n  o f disturb a n c es, suc h as fire, a n d c lim a te-driven  vegetatio n
dyn a m ic s, suc h as tun dra shrub  expa n sio n . T o  qua n tify these c ha n ges we
m apped a 35-yea r tim e-series (1985–2020) o f to p c o ver (T C) fo r seven
PFTs a c ro ss a 1.77 x 106km ² study area  in  n o rthern  a n d c en tra l Alaska
a n d n o rthwestern  Ca n a da . In  Phase 3 o f ABo VE, we are exten din g the
spatia l a n d tem po ra l exten t o f the m a ps a n d im pro vin g the vertic a l
reso lutio n  o f shrub  PFTs.

Mo delin g Metho ds
W e are updatin g a suite o f en viro n m en ta l a n d spectra l c o va ria tes fo r the
tra in in g a n d predic tio n  o f the tim e-series PFT  m o dels. T he en viro n m en ta l
c o va ria tes represen t to po graphic , c lim a tic , perm a fro st, hydro graphic , a n d
phen o lo gic a l gra dien ts a c ro ss the study area; a n d are c o n sta n t fo r a ll
m o dels. T he updated spectra l c o va ria tes are b a sed o n  La n dsat T M, ET M+,
a n d OLI data c o llec ted o ver 1984–2022, a n d Sen tin el 2 Surfa c e
Reflec ta n c e c o llec ted o ver 2017–2022.
Fo r the in itia l m a ps, we c o m piled a n d n o rm a lized field-b a sed vegetatio n
c o ver data c o llec ted durin g 1994–2019 fro m  a variety o f so urc es in  Alaska
a n d Y uko n , in c ludin g reso urc e m a n a gem en t a gen c ies, a c a dem ic
researc hers, in dustry, a n d c o n sulta n ts. Fo r cro ss-va lida tio n  purpo ses, we
assign  ea c h o b servatio n  to  a spatia l b lo c k at a sc a le la rger tha n  the
a uto c o rrelatio n  sill.
W e apply two  sto c ha stic gra dien t-b o o stin g m o dels to  m a p PFT
distrib utio n s b a sed o n  the tra in in g da ta a n d spatia l predic to rs. A b in a ry
pro b a b ility m o del is applied to  m a p PFT  distrib utio n  a n d a regressio n
m o del is applied to  m a p PFT  a b un da n c e. T he two  m o dels are c o m b in ed
fo r a fin a l predic tio n  o f PFT  c o ver.

PFT  to p c o ver c ha n ge, 1985–2020

Versio n  1 (Ma c a n der et a l. 2022)

Versio n  2
W e are refin in g the target PFTs to  in c o rpo rate vegetatio n  structure. T he
go a l is to  jo in tly m ap the type, c o ver a n d c a n o py height o f the do m in a n t
PFTs a n d the c o ver o f o ther PFTs. W ith in put fro m  sta keho lders, we are
a lso  targetin g m a ppin g o f key spec ies gro ups, suc h as fo ra ge willo ws a n d
wetla n d sedges.
Fo r the updated m a ps, we c a n  in c o rpo rate a n y suita b le tra in in g data that is
c urren tly a va ila b le o r that is shared with us in  2023. W e are partic ula rly
in terested in  utilizin g vegetatio n  c o ver data fro m  a n a lyses o f a irb o rn e da ta.
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