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(a) Composants principaux d’un foret (ou sonde) de Pressler:
(a) le manche

(b) la tariere

(c) I'extracteur

Photo: D. Rubino

https://www.youtube.com/watch?v=Iwfi2ZHXGDJO

Ministére des Foréts, de la Faune et des Parcs (2014)
Pour visionner d’autres vidéos veuillez suivre:
https://www.youtube.com/watch?v=OMQPDzuXYo00
https://www.youtube.com/watch?v=_uFnOSFYPuk
Dyer et al. (2013)



https://www.youtube.com/watch?v=Iwfi2HXGDJ0
https://www.youtube.com/watch?v=OMQPDzuXYo0
https://www.youtube.com/watch?v=_uFnOSFYPuk
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Photo: N. Zampieri

https://www.youtube.com/watch?v=qqeP8SV70rE
Dyer et al. (2013)



https://www.youtube.com/watch?v=qqeP8SV70rE

UNIVERSITE DU QUEBEC
EN ABITIBI-TEMISCAMINGUE

Forét d’enseignement et de recherche du lac Duparquet (Ferld)
http://ferld.ugat.ca/
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4. Mesure d’épaisseur de cernes

*3* CooRecorder 9.0.1 April 19 2017 - Cybis Coordinate Recorder 64it - 8 x y 7z . .
R Mesure de I'épaisseur (largeur) de chaque cerne :
ceax QO DBE RNe X kwvEZeDL. | Commen t AutoPlace DPI-Calibrate DPI and data-type
[ Fomtdsbel [ | imagefie: 2¢F Coord.fle: 2_Bs_img_2p0s dated o 2018 e

- Travail minutieux et répétitif mais en partie automatisé
- Marquage et calcul de la distance entre deux marqueurs

- Pour chaque carotte, on obtient une serie d’épaisseurs

DPI: 2400, Sorted data: Dendro, Full ringwidth

https://www.cybis.se/forfun/dendro/helpcoorecorder7/index.php
https://www.cybis.se/forfun/dendro/
Larsson (2017)



https://www.cybis.se/forfun/dendro/helpcoorecorder7/index.php
https://www.cybis.se/forfun/dendro/

4. Mesure d'épaisseur de cernes

EN ABITIBI-TEMISCAMINGUE

Forét d’enseignement et de recherche du lac Duparquet (Ferld)
http://ferld.ugat.ca/laboDendro/LaboDendroF.htm

e
) Photos: Centre d’étude de la forét



http://ferld.uqat.ca/laboDendro/LaboDendroF.htm

5. Interdatation

« Comparer les patrons des cernes »

« Exemple : Datation d’'une ruine

- Développer une chronologie a partir de carottes
d’arbres vivants situés proche de la ruine ()

- Etendre la chronologie en utilisant des carottes
d’arbres morts situés dans la zone d’'étude (lI)

HR AR
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— —_
; ‘,; ]
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- Extraire des carottes des poutres de bois dans la
ruine (I11) et comparer les patrons des cernes.»

Images: Kipfmueller and Swetnam (2001)
Images et texte: Corona (2015)
http://christophe-corona.com/dendro/dendrochronology/interdatation/


http://christophe-corona.com/dendro/dendrochronology/interdatation/

5. Inferdatation (CDendro)

EN ABITIBI-TEMISCAMINGUE

E CDendro 9.0.1 April 19 2017 - Cybis dendro dating program 64Bit - [11B 11B.rwl  (Z:\Bureau\) 75 years Dated to 1931 - 2005]
o | Samples Collections Settings Window Help WindowsList | A}

11B 11B.rwl (Z:\Bureau\) 75 years Dated to 1931 - 2005

Workbench Curve display

Offset within reference: -5 (2010) Dated to 2005 Overap: 70

Deux carrotes = deux series 1(1)56 23:}229,9 “"‘“l 0, »"\ v\( 'vh \‘ ‘\ /\'t,“ :

(10G et 11B) . n
196 jonnees Bruts ‘.- M “ QAN

11B

Reference: Z:\Bureau\10G.rwl Dated to 2005 —> later times —>

30=1975

-0,15 -0,32 -0,14 -0,08 -0,27 0,02 0.1 0,10 0.41 0,31 0,21

Relative time scale 1:5  [] Vertical ulers [] Anchorin Reference

Man ue de Concordance P2YrsL: Proportion of last two years growth LIMITED (2,0.T,1.2.6)
q ConC/TT § ConC | Addtgta,get ‘Reloaddatd‘ie‘ Offset: [Ec—\q [ Show nomalized [] Ind. nom scaling

Selectas ‘ ’ Makecorr ‘ ’ Refresh
006 |02t e [ Show ringwidths [ Ind. ring-w scaling

, ry L] .
entre I'épaisseur des cernes: 05
, . Look at blocks {short segments) e e |Fittoscreen|  SumRw:734 e,
— 3 = * a
correlation = 0.06 B Ewa CxC ome | cew ® Corc ) Srontatn L1 A e ot N k.
0 B o] & ] blocks | from block OTlest M Pied D02 [gin No detrend
o | O Blockwise. Comect and best incomect match Detrend for RW display
Blocklength: @ Blockdistance: E] [ ConC at high pos Use current Cac Noyear No detrend D
[ offset as new | ]
correctmatch | _di number

[ ShowMeanV

[ ShowRefMeanV [ Math
ShowRefStdDev
ShowSameTrend

[] Reverse ring numbers

http://www.cybis.se/forfun/dendro/
https://www.cybis.se/wiki/index.php?title=How_to_use CDendro [ Skeleton [] Curve [] NoNomn

Larsson (2017)



https://www.cybis.se/wiki/index.php?title=How_to_use_CDendro
https://www.cybis.se/wiki/index.php?title=How_to_use_CDendro

5. Inferdatation (CDendro)

Manqgue de concordance:
corrélation =-0.14

http://www.cybis.se/forfun/dendro/
https://www.cybis.se/wiki/index.php?title=How_to_use CDendro

E CDendro 9.0.1 April 19 2017 - Cybis dendro dating program 64Bit - [11B 11B.rwl  (Z:\Bureau\) 75 years Dated to 1931 - 2005] — X
o | Samples Collections Settings Window Help  WindowsList =9‘ - & X
- 2005

(Z:\Bureau\) 75 years Dated to 1931
—> later times —>

Reference: Z:\Bureau\10G.rwl Dated to 2005

11B 11B.rwl
Workb
Offset within reference: -4 (2009) Dated to 2005 Overdap: 71
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P2YrsL: Proportion of last two years growth LIMITED (2.0.7.1.2.6) Relative time scale 1:5  [] Vertical rulers [[] Anchorin Reference
ConC/TT | ConC | -
I Srefeledas | ‘ Make corr. ’ o1t |08 ‘ ‘ ‘ Ref st clive ‘ Reload datafile ’ Offset: La (%\ Q Show nomalized [] Ind. nom scaling
Srence analysis 11 J L Show ringwidths [] Ind. ring-w scaling
- Fit to screen SumRw:734
Look at blocks (short segments . . -
Start at: Enfi at: ConC) Overlap fun kol Crossdating qualty test functions Detrending of RW data
v [ 5 | [0n][ ™ |[ceam | s @ ConC [ ShowBoth [J Al | Show | Derend before Nomaic. calc.
e Ce2 No detrend
3 o[ 0| | bosks | fmbock Ofew Biped D12 [y || Moo
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0S
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correctmatch | diagram number
[ ShowMeanV
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[ ShowSameTrend

[] Reverse ring numbers
[] Skeleton [] Curve [] NoNom

Larsson (2017)
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5. Inferdatation (CDendro)

= CDendro 9.0.1 April 19 2017 - Cybis dendro dating program 64Bit - [11B 11B.rwl  (Z:\Bureau\) 75 years Dated to 1931 - 2005]
o | Samples Collections Settings Window Help  WindowsList | *3» R
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Workbench Curve display
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d
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Relative time scale 1:5  [] Vertical rulers [[] Anchorin Reference

P2YrsL: Proportion of last two years growth LIMITED (2,0.T.1.2.6)
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Larsson (2017) L1 Secketees [ ] Cuave: [T Nobloom
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5. Inferdatation (CDendro)
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5. Inferdatation (CDendro)
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5. Inferdatation (CDendro)

% CDendro 9.0.1 April 19 2017 - Cybis dendro dating program 64Bit - [11B 11B.rwl  (Z:\Bureau\) 75 years Dated to 1931 - 2005] = i X
o2 | Samples Collections Settings Window Help  WindowsList | b‘} -2 X
Workbench Curve display
—> later times —>

Offset within reference: 0 (2005) Dated to 2005 Overlap: 75 Reference: Z:\Bureau\10G.ml Dated to 2005
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corrélation élevée = 0.58
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https://www.cybis.se/wiki/index.php?title=How_to_use CDendro
Larsson (2017)
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Adapté de Fritts (1976)
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6. Standardisation

R, = la série de cernes observée

R(t) Série dendrochronologique

—
o
1

Largeur des cernes (mm)
TN >N )
1 1 1

ro
1

0

1 1 1 1
1780 1830 1880 1930 1980
Années

Nicault et al. (2010)



a) Al Signal lié & I'dge

6. Standardisation

R =4,+C + 06Dl +08D2 +E

Rz = la série de cernes observée, b} C14#) Signal climatique de basse et de moyenne fréquence
A, = la tendance reli¢e a I’age,

C = le signal climatique,

0D1, = les perturbations endogénes et les perturbations locales,
0D2, = les perturbations exogenes a I'échelle du site et

E, = 1"ensemble de la variabilit¢ interannuelle non expliquée et non

reliée aux autres signaux.

Cook (1985) ; .
Nicault et al. (2010) ¢) C2(1) Signal climatique de haute frégquence

“Courbe montrant un signal de type D2;
~ la fleche montre le passage d’un incendie”

101
TR LS
E‘ L # d) R{1) Série dendrochronologique
E [ 10
g Photo: S. Stevens z il
g £
5 4 s &
E., e
3 5
2 =
-
£~
0 T T T T T T =
1870 1860 1910 1930 1950 1970 1990 = 2
Anndes Nicault et al. (2010)
Nicault et al. (2010) 0 T T T T
1780 1830 1830 1930 1980



6. Standardisation

al
§ 0 _(a1)
E Ajustement par une courbe
01 - exponentielle négative modifice

E
i

9
i

ﬂ I 1 ] I

1850 1900 1950 2000
Anndes

= .. (a2
I 0.2 5 Ajustement par une courbe
- exponentielle pénéraliste de type Hugersholl
E u,.l ]
3
g ﬂ -

2 -
i

I 1 L] I
1850 18900 1950 2000
Annies

Largeur des cernes

Indices

Largeur des cernes

Indices

(mm)

(mm)

_(b1)

Fonction spline et
fenétre de 50 ans

L) L) L)

7 LA
1950 2000

Fonction spline et
fenétre de 10 ans

Nicault et al. (2010)



/. Données climatiques

L ClimateAP_v2.20 Copyright (2013) UBC. All rights reserved. - o X
single location __ Decimal  Degree _About | _Help |
Latitude | 4798 Elevation (m) | 1000
Longitude | 115.02
||mmmm.sm -] Normal 1901 - 1990 l
Seasonal varables Monihly variables
- ‘max_DJF »-11.8 A |Tmax(01) =141 ~
‘max_MAM = 9.1 o |Tmaxi02) =99 =
[Tmax_jJA=247 Tmax(03) = 06
ITmax_SON =7.7 Tmax(04) = 9.8
Em_mr =238 Tmax(05) = 18.2
min_MAM = - 4 Tmax(06) = 24
min_JJA= 11.4 Tmax(07) = 26
‘min_SON = .52 Tmax(08) = 24
Tave_DJF = -17.7 Tmax(08) = 17.7
Tave_MAM = 1.9 Tmax(10) = 8.4
Tave_liA=18.1 Tmax(11) = -3.1
Tave_SON =13 Tmax(12) = -11.2
PPT_OF =7 Tmin(01) = -25.4
MAM = 25 Tmin(02) = -23.3
v F‘r‘ v & s“ I

‘ Normal 1961-1990 v | Normal 1981 - 1950

]

|[Aomaratos <] selectioputtie| spectyouputtie || Start |

Status

http://web.climateap.net/

https://sites.ualberta.ca/~ahamann/data/climatesa.html

https://sites.ualberta.ca/~ahamann/data/climateeu.html

Hamann et al. (2013); Wang et al. (2016, 2017)


http://web.climateap.net/
https://sites.ualberta.ca/~ahamann/data/climatesa.html
https://sites.ualberta.ca/~ahamann/data/climateeu.html

/. Données climatiques (ClimateNA)

) _&“in | | — k] Région >
e : : B - Formats  Administration
Format :
4 Anglais (Canada) o
Préférences linguistiques
Formats de date et d'heure
Date courte: |aaaa—MM—j ~ |
L Canada > s Date longue | MMPAM j, 3aaa e |
Heure courte : |h:mmtt V|
a‘rﬁﬁl:m ' La Sarre y Heure lengue |h:mm:95tt V|

Premier jour de la

; ..'} e ST ' SEmaine ; |Sunda3r V|
. Low:-27.0 7 v m i v 2 )
. % i T & ' Exemples
T ufn, Date courte: 2020-06-15
Date longue : June 15, 2020
Heure courte: 1:26 PM
Heure longue : 1:26:59 PM

—Porto Rico

| Paramétres supplémentaires... |

http://www.climatewna.com/default.aspx

http://climatena.ca/
Wangceltm a?.?rzlglcts) | OK || Annuler || Appliquer |

Image: Microsoft Windows (2020)
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8. Associations climat-croissance

N W A~ O

—_—
1

Québec

o

1 960 | 1 980 | 2000 | Images: M. Megalos
Année civile

Accroissements de surface
terriere moyenne (cm?)

., Zone
v d'étude
L e

Image: Centre d’étude de la forét

te
1 La Sarre

Image: R. Chavardes

Peuplements de P. mariana
+< (n=18)

Photo: R. Chavardés



8. Associations climat-croissance

Fonctions de corrélation entre les températures moyennes mensuelles (La Sarre) et une chronologie
d'accroissement de la surface terriere de P. mariana dans des peuplements purs.

AMJ JASONDJFMAMJ JASO

Coéfficients de corrélation

Mois relatif a la formation du cerne

Image: Centre d’étude de la forét



9. 'dpIR’ et ‘treeclim’ avec [R]

R RGuI (64-bit) - X @ B sty _ s w
Fichier Edition Voir Misc Packages Fenétres Aide Fichier Edition Voir Misc Packages Fendtres  Aide

| EEnDCE)

— — L e | S|
e N e el | @ v oo e i === i
=) : TIeSclim Triss To Use The MAXIUR OVEIlap in Timespan for chronol$ 04
~ Running for cimespan 1836 - 2005...
2002 2003 2004 2005 > cont <- cont (zespFDSI)
1.0460435 1.1100247 1.2860135 0.6530634 1940 1960 1980 2000 3d varname monch coef significanc  ci_lowed
. . . . T T g T X3.pzev.jun 1 X3 Jun -0,3375060208 TRUE -0.52012506
i/ 40AM X3.prev.jul 2 X3 Jul 0.0850352055 FALSE -0.07€51133
$master X3.prev.aug 3 X3 Aug -0.0322971678 FALSE -0.25484628
X3.prev.acy 4 X3 Sep -0.0002224267 FALSE -0.20182188
Loss8 1938 Las0 1941 Lasz 1943 Laas 1948 8B X3.previoce & X3 oct -0.0571339958 FALSE -0.30014945 02
1.2764817 0.9930707 1.2066022 0.9533601 0.9696430 1.0458720 0.5113264 1.1377534 P ™ X3.previnoy € X3 Nav 0.001€416830 FALSE -0.26748233
1946 1947 1948 1948 1950 1851 1952 1853 TRE . 3DM X3.prev.dec 7 B Dec -0.0577267732 TALSE -0.3%9617¢
= -0.070721731 -o. f
1.0874810 0.980274% 0.59450008 1.10424%4 1.1209663 1.1226565% 1.0455066 0.3418400 b e anE . :
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1970 1571 1972 1573 1974 1575 1976 1577 16B AIEG.eaaTesas FALSE -o.iaEnas H i e LA : !
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https://cran.r-project.org/web/packages/dplR/index.html https://cran.r-project.org/web/packages/treeclim/treeclim.pdf
R Core Team (2018) Zang and Biondi (2019)
Bunn and Korpela (2020)

Ressources (An introduction to dplR; Chronology building in dplIR; Crossdating in dpIR; A dendrochronology program
library in R (dplR); Statistical and visual crossdating in R using the dpIR library; Time series analysis in dpIR)
https://cran.r-project.org/web/packages/dplR/vignettes/intro-dplR.pdf
https://cran.r-project.org/web/packages/dplR/vignettes/chron-dplR.pdf
https://cran.r-project.org/web/packages/dplR/vignettes/xdate-dpIR.pdf
https://www.sciencedirect.com/science/article/pii/S1125786508000350?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1125786510000172?via%3Dihub
https://cran.r-project.org/web/packages/dplR/vignettes/timeseries-dplR. pdf



https://cran.r-project.org/web/packages/dplR/index.html
https://cran.r-project.org/web/packages/treeclim/treeclim.pdf
https://cran.r-project.org/web/packages/dplR/vignettes/intro-dplR.pdf
https://cran.r-project.org/web/packages/dplR/vignettes/chron-dplR.pdf
https://cran.r-project.org/web/packages/dplR/vignettes/xdate-dplR.pdf
https://www.sciencedirect.com/science/article/pii/S1125786508000350?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1125786510000172?via%3Dihub
https://cran.r-project.org/web/packages/dplR/vignettes/timeseries-dplR.pdf
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:g:;‘::: :Ebn spline with a 50 % frequency response. This conservative spline preserves >95 % of the
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Fig. 1. Comparison of correlation functions for monthly total precipitation (topl and monthly maximum temperature (bottom) and the
residual chronologies for Sites 1-4 (left to right) between the negative [1946-1976] and positive [1977-2007] phases of the FDO.
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Pour lire les détails de I'article veuillez suivre:
https://pubs.cif-ifc.org/doi/abs/10.5558/tfc2012-098
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