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Downscaling algorithm proof

Reaching ALS values with the o correction coefficient

Here we show how the « correction coefficient, applied to all tree diameters of a field plot makes it possible
to reach the total BA (BA 41s) and the BA proportion of broadleaf trees (Proppc,, ) of the cell to which
the plot is associated.

Using the « correction coefficient, the basal area of broadleaf trees (BAp) of one cell is given by:

™

— 2
BAp = 500 > w.(a.dbhp)

Dec. trees

According to equation [8|defining w,

T 40000 batreeALs F 2
A — L (a.dbh
P 40000 2 r " (adbhp)? (o dbhr)

Dec. trees

BAD - Z batTeeAL51F

Dec. trees

According to equation E] defining bagree 5. p»

BAp = Z BAuars x Proppc,,s X Propsp, X Propirees

Dec. trees

BAD = BAALS X P?"OpBCALS X Z PTOpSpF X PTOpt,»eeF

Dec. trees

As Propiyee, is the proportion of the trees within Sp and Props,,. is the proportion of species within

deciduous species, this sum equals 1. Therefore
BAD = BAALS X PT‘OpBCALS

This shows that the BA of broadleaf trees calculated from the trees dbh corrected with the o coefficient
equals the broadleaf BA provided by the ALS mapping. The same rational applies for coniferous trees.
Thus, the total basal area calculated from individual trees after correction with the « coefficient equals the
total BA given by the ALS mapping. This also shows that our downscaling algorithm keeps the broadleaf-

coniferous proportion provided by ALS mapping.
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Maintaining Dg ratios between species

Here we show how our algorithm maintains the Dg ratios observed on the field plots between the different
species.

The Dg of a species in a cell is calculated as

40000.BAg
Desy=— e (12)

where Dgg, is the mean quadratic diameter of the species, BAg, its basal area, and wg,, its total stem

number, which is given by

Wsp = E w

Sp trees

According to equation [§] defining w,

40000 batreeALs,F
Wsp = Z T x (a.dbh)?

Sp trees

According to equation@] defining baree o5 s

40000 Z BAars x Proppc,,s X Propsp, X Propireey

wgp = —— X
T a.dbhp)?
Sp trees ( F)

1 40000
X
o2 T

Proptreep
dbh?,

X BAaLs X Proppc,,s X Propsp, % E
Sp trees

1 40000 Proptree
Sp trees F

Thus, using equation[12] we get

1

Propireey,
Sp trees dbh%

(13)

Dy, = o® x

where Propi,ce,. is the BA proportion of trees in species Sp in the field plot given by:

T Nireep .dbh%
40000 BAgp,

PTOptreep =

where nc is the number of trees in the field data, and BAg,,. is the basal area of species Sp in the field

data. Hence
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Z Proptreep o ™ ntmep.dbh%

dth 40000 BAg,,. .dbh?,

Sp trees trees

Sp trees Sp trees

Propireep ™ 1
= N
2 dbhZ 40000« BAsg,, | SPF

Sp trees

where Ng,,. is the number of stems of species Sp in the field plot. Therefore

Z Proptree . 1
2 - 2
Sp trees dbhF DgSPF

Finally, using equation[T3] we get

Dg?gp =a? x DggpF

and then

Dgsp, = a x Dgsp;

Propyee, 7 1
2 dbhZ 40000 © BAsg,, D Mureer

(14)

5)

As the « coefficient is the same for all trees and all species, the ratio of Dgg,, of two species is equal to

their ratio of o X Dggy,,.. Thus our algorithm maintains the Dg ratios observed on the field plots between

the different species.
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