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Objectives

» Make a model to forecast the growth of four shelterbelt species under
future climate models and scenarios.

» Determine if there 1s a pattern of forecasted growth across the
Brown, Dark brown, and Black soil zones of Saskatchewan.




Agriculture and Greenhouse (Gases

Program
Phase 1: 2011-2016 Phase 2: 2017-2021
» Useful for » (Create management toolbox
dendrochronology
» Use samples from phase 1

‘5 UNIVERSITY OF
) SASKATCHEWAN




Shelterbelt Species

White spruce (Picea glauca)
Scots pine (Pinus sylvestris)
Green ash (Fraxinus pennsylvanica)

Hybrid poplar (Populus hybrids)
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Historical Climate Data

» (Climate stations
> Environment Canada Website

»(Current and previous year monthly max
temperature and precipitation



Future Climate Data

//{ -~ PACIFIC CLIMATE
IMPACTS CONSORTIUM
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—Dataset Selection

historical,rcp26 [+]
historical,rcp45 [+]
historical,rcp85 [+]
—Download Data
Date Range

1950/01/01 to 2101/01/01
.| Download Full Timeseries

Output Format
NetCDF [?]

Download Metadata




Future Climate Data

2 Representative 4 Climate Models

Concentration Pathways
> ACCESS1-0-rl

» RCP 45: 650 ppm

> CanESMZ2-rl

| > CNRM-CM5-rl
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Study Sites

AGGP1
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Experimental Design

» PEFRA database trees =>50 vyears
» Randomized list
» (Called landowners
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Study Sites

AGGP2: 2017-2018
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Sample Preparation

> (lued

» Labelled

» Sanded
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Measuring tree rings

» Velmex stage system

> (0.001 mm
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Cross—dating and standardizing
> COFECHA

Same climate influences the growth of all trees
at a site = cross-dating

>ARSTAN b0 00y 010 =192 0 mmd 0303

- . \ & ,;‘ e m ‘ ‘. P - 42 ‘
L > 3 '. - I f E 1 - . 3 :

- &4 = 5 19 ) il > - - | ‘ - ~a8 / "
3 p - Y & E =8t 85 5 B N 2]

A 5 ;‘ .hh & " k : : 2 = ‘.‘ . " - . . g\ ¢ ~- . . “' 3 3 M

. Bl 1 111131 FE & .o M > e & 'R 5

- 8 L - gl ' . 5 = ' - ': fia 3 0 - = R LR . g .

- - < )
> - <& i - ¥ A T‘JI. SIS oy &

3
-t
-
-

3

fs
L
L

. . - R . 4
~a L S R o b SRR § e .

b % . S an B
il

. -~
r A » o r -
l? - - .
g = B B = 13 ’ 1
'ig 4 d e\ Y g St =me

¥ d UNIVERSITY OF

I@_%l SASKATCHEWAN Two Douglas-fir trees near Eldorado Springs, CO

www.slideshare.net WESTERN WATER ASSESSMENT 4%, 0\ &5 8,03,



ing Growth

INng

Forecast

10n model

Inedar regress

> L
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» Ring

» Historical climate data
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» Model fit

>»K—-fold cross

validation
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Model Optimization

Residuals

|Standardized residualsl
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Relative Importance of Predictor Variables
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R-Square= 0.658
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Central Saskatchewan RCP 45 ACCESS1
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South—Central Saskatchewan RCP 45 ACCESS1

Indian Head - green ash growth for RCP 45 ACCESS

Moose Jaw - green ash growth for RCP 45 ACCESS
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Southern Saskatchewan RCP 45 ACCESS]

== Measured

— Historical predicted
--- RCP 45 acc

Scenario

Estevan - green ash growth for RCP 45 ACCESS

Aneroid - green ash growth for RCP 45 ACCESS
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Central Saskatchewan RCP 85 ACCESS1

Davidson - green ash growth for RCP 85 ACCESS

— Historical predicted
Measured
--- RCP 85 acc

Scenario

- green ash growth for RCP 85 ACCESS
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South—Central Saskatchewan RCP 85 Accessl
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Southern Saskatchewan RCP 85 ACCESS]

Aneroid - green ash growth for RCP 85 ACCESS Estevan - green ash growth for RCP 85 ACCESS

] P-value=0.879194570858279 P-value=0.00239222185081668
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Summary of Results

» Current spring precipitation most influence on
radial growth of green ash
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