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« Typhoons, complex terrain, and complex ownership
patterns make it difficult to have concerted efforts to
manage plantations to reduce risk of wind damage.

 Customer looking for tailored tools to calculate risk
and inform management practices to reduce risk
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c* Forest Research

Model coupling demonstration: A
A

 Wind risk and roughness: ForestGALES Forest GALES
 Growth of Eucalyptus globulus stands: GLOBULUS 3.0
(Tome et al., 2006)
e Airflow model: WAsP .
1 @
* Mapped using QGIS =4

<
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Model coupling — Process:

Digitise forest map
Simulate growth of E. globulus plots

Calculate roughness of E. globulus plots with
ForestGALES

Digitise WASP contour and roughness map
Run WASsP to calculate Weibull A + k

Use values of Welbull parameters to calculate risk of
wind damage with ForestGALES
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Model coupling — Process:
« Digitise forest map
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Model coupling — Process:
. Digmitise fo[estmmap
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Model coupling — Process:
. mDigmitise forest map
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Model coupling — Process:

Simulate growth of E. globulus plots
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Model coupling — Process:

 Simulate growth of E. globulus plots

Inputs: Outputs:

e N° of days with rain « Tree height
 Mean elevation * Dbh

e Sl  Sph

« Sph at planting
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Model coupling — Process:

Calculate roughness of E. globulus plots with
ForestGALES
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Model coupling — Process:

e Calculate roughness of E. globulus plots with
ForestGALES

# 20F =- function({crownBreadth, crownbDepth, spacing, uguess, N, C, height) {
z0 =- (height - zpd{crowngéreadth, crownDepth, spacing, uguess, N, C, height))
exp{{-k * gammaSolvedF{crowngBreadth, crownDepth, spacing, uguess, N, C)) + (log{cw) -1 + cwr(-1)))
return{z0)
® zpd =- function{crownBreadth, crownDepth, spacing, uguess, N, C, height) {
d<- (1 - ({1 - exp{ - sgrti{cdl * TambdacapitalF{crowngreadth, crownbDepth, spacing, uguess, N, CJ))))
sgrt{cdl * lambdaCapitalF{crownBreadth, crownDepth, spacing, uguess, N, C))))*height
return{d)
# ogammasolvedF <- function(crowngreadth, crownbDepth, spacing, uguess, N, C)
gammasolved <- ifelse(lambdacapitalF{crownBreadth, crownbDepth, spacing, uguess, N, C) = 0.8,
(1/sgrt(Cs + €r * 0.3)), 1/(sgrt(Cs + Cr + lambdaCapitalF(crownBreadth, crownbDepth, spacing, uguess, N, C)/2)))

return{gammasolved)

] TambdaCapitalF <- function{crownBreadth, crownDepth, spacing, uguess, N, C) {
Tambdacapital =- 2 * (canopybreadthr{crowngreadth, uguess, N, C) * crownDepth spacing~2)
return{lambdacapital)

@ canopybreadthF =- function(crownBreadth, uguess, N, C) {
canopybreadth <=- crownBreadth * porosity_fun{uguess, N, C)/2
return{canopybreadth)

#® porosity_fun =- function{uguess, N, C) {
porosity =- ifelse (uguess<10, C*10~(-N), ifelseluguess=25, C*25~(-N), € * uguess {-N)))
return{porosity)
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Model coupling — Process:

e Calculate roughness of E. globulus plots with
ForestGALES

z0F =- function(crownBreadth, crownbepth, spacing, uguess, N, C, height) {
z0 =- (height - zpd(crownBreadth, crownbDepth, spacing, uguess, N, C, height)) *
exp((-k * gammasolvedF(crownBreadth, crownDepth, spacing, uguess, N, C)) + (log{cw) -1 + cwr(-1)))
return(z0)
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Model coupling — Process:
e Calculate roughness of E. globulus plots with

ForestGALES

Stand data

CSpecies-specifio

zZ0F =- functiong rnwnEreadth crnwnDepth uguess,
20 <— (height = RS -

: he1ght

expl(-k = gammaSu1vedF cro nEreadth cruwnDepth spacing, ugue55 N, C)) + 1Ggicwj

return;zDJ

Tree data
Species-specific parameters

23

-1 + cwr(-1)))
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Model coupling — Process:

« Digitise WAsP contour and roughness map
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Model coupling — Process:
« Digitise WAsP contour and roughness map
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Model coupling — Process:
« Digitise WAsP: contour and roughness map
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Model coupling — Process:
« Digitise WAsP: contour
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Model coupling — Process:
* Digitise WASP: roughness map
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Model coupling — Process:
* Digitise WASP: roughness map

107.0 107.5 1080
1 : : ;
E R 10 0 10 20 30 40 km

DHCT_2 | ; : : Forest Types
: EG
. [ PF
16.5 — \ PF gl | oF —16.5
SF WHCT_1
WHCT_2
: ¥ APF
\ ‘ S . =’ WHCP_1 :
: PF - DHCP_2-
_P\'i : : : WHCP_2 CP_ ‘
' DHCP_1. ..
y 2 120y . _PF P, 2Lk ley
& WCMP_2 WCMP_1 % AL AN
DCMP_2 WCMT_1 § B
PF wCcMT_ 2 e )
. e - ’ DCMP—l : sF.
Wl DCMT_2 ) PF
DCMT_1 i SF
; e A
g
16.0 — : = : [~ 100

E_l 1070 1075 108.0 esearch



c* Forest Research 23

Model coupling — Process:
* Digitise WASP:

roughness map
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Model coupling — Process:
* Digitise WASP:

roughness map
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Model coupling — Process:

Run WASP to calculate Weibull A + k
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Model coupling — Process:
e Run WASP to calculate Weibull A + k
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Model coupling — Process:

Use values of Welbull parameters to calculate risk of
wind damage with ForestGALES
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Model coupling — Process:
 Use values of Weibull parameters to calculate risk of

wind damaaqge with ForestGALES

Maximum Weibull A per scenarios Critical wind speeds per scenarios and SI10
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Model coupling — Process:
e Run WASP to calculate Weibull A + k
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Model coupling — Process:
 Use values of Weibull parameters to calculate risk of

wind damage with ForestGALES

Maximum Weibull A per scenarios Critical wind speeds per scenarios and SI10
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Model coupling — Process:
 Use values of Weibull parameters to calculate risk of

wind damage with ForestGALES

Maximum Weibull A per scenarios Critical wind speeds per scenarios and SI10
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Model coupling — Process:

 Use values of Weibull parameters to calculate risk of
wind damage with ForestGALES
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Let us move on to ForestGALES - TMC

a

Forest GALES
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