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Figure 1: Location map showing the 17 tree-ring sites (black) and instrumental stations (blue). The “Study Region” box denotes the CRU TS 4.01 gridded (60-63N / 140-133W) temperature data (Harris et al. 2014) used for dendroclimatic analyses. Also shown is the spatial distribution of Picea glauca (white spruce) and the locations of the regional reconstructions compared in Figure 9.
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Figure 2: Principal component analysis (PCA) (1856-1997) loadings of each site chronology on the principal component using the ADSne-sf chronology versions. Left: Loadings plotted against site elevation. Non-linear relationship is shown using a 2nd-order polynomial function (with 2-sigma error); right: Loading values plotted spatially. Circle size is proportional to the loading value. Similar results are obtained using the different detrending options (Table 2 – not shown).
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Figure 3: Regional composite chronologies: replication, Expressed Population Signal strength (ADSne-sf version) and chronology variants. To accentuate potential differences in the past, the chronologies are transformed to z-scores relative to the 1944-1997 period.
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Figure 4: Correlation response function analysis (1944-1997) results for full regional composite chronologies against monthly and seasonal maximum temperatures. Dashed horizontal lines denote the 95% confidence limit.
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Figure 5: Individual site chronology (ADSne-sf) correlations against June-July (RW) and MJJA (LWB) maximum temperatures. Left: correlations plotted against site elevation. Dashed horizontal lines denote the 95% confidence limit. Non-linear relationship is shown using a 2nd-order polynomial function (with 2-sigma error); right: correlations plotted spatially. Circle size is proportional to the correlation value.
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Figure 6: Left: Comparison of low (< 900 m asl) and high elevation regional composite chronologies (detrended using ADSne-sf) for RW and LWB. The chronology period shown is expressed by a minimum replication of 30 series. Horizontal dashed line denotes the 95% confidence limit for the running 31-year correlations between the records; Right: Low and high elevation chronologies compared to respective optimal temperature seasons (JJ Tmax for RW and MJJA Tmax for LWB) – including running 31-year correlations. Time-series have been transformed to z-scores relative to the 1901-2000 period.
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Figure 7: Spatial correlations of ADSne-sf reconstruction with MJJA Tmax for the period 1944-1997 (A and B are for non-transform and 1st differenced correlations) and 1901-1943 (C and D – as for A and B). Study region denoted by box while black contour denotes region where r2 is ≥ 0.50.
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Figure 8: A: Sub-set nested modelling (Meko 1997) using the calibration period (1944-1997) to model the change in the standard error (SE) of regression estimate as replication decreases. Start dates (no. of TR series) of the nests were 1944 (526), 1850 (483), 1800 (242), 1750 (121), 1700 (62) and 1650 (25). The non-linear negative exponential function was used to model the relationship between SE and N; B: Modelled 2x standard error (SE) using the replication of the LWB data (Figure 3) and the relationship shown in A; C: Comparison of actual (red) and reconstructed (black) May-August maximum temperatures; D: Full southern Yukon (SYBI) reconstruction with 20-year Gaussian smoother (blue). 
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Figure 9: Low pass filter (20-year Gaussian) comparison between SYBI and other regional summer temperature reconstructions for north-west North America. All series transformed to z-scores relative to the common period. Lower panel shows running 31-year correlations between SYBI and the other regional reconstructions.
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Table 1: Site meta-information - location, elevation and number of series measured per site/variable. * denotes site used in Youngblut and Luckman (2008).
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Table 2: Detrending methods used for either RW or LWB data or both (RW / LWB). 
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Table 3: Station data (mean temperatures) within or proximal to the CRU TS 4.01 grid (60-63oN / 140-133oW) used. See Figure 1 for locations.
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Table 4: RBAR and number of series needed to attain an EPS of 0.85. For RBAR values, RW and LWB data were detrended using the ADSne-sf version. Also shown is first year for each site when replication is ≥ 15 series.
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Table 5: Calibration (1944-1997) and validation (1901-1943/1998-2004) results for RW and LWB against Tmean and Tmax. Full period calibration r2 values calculated over 1901-2004 period. Validation metrics highlighted in grey are non-significant.
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Table 6: Top five warmest and coldest years and decades in the SYBI summer maximum temperature reconstruction.
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image10.emf
Site Name Latitude Longitude Elevation RW No. of series RW Full period LWB No. of series LWB Full period

Mt Mye  62°16'44"N 133°15'59"W 1205 64 1573-2005 23 1578-2004

Faro  62°17'30"N 133°16'40"W 1205 105 1229-2004 40 1229-2003

Lapie Lakes  61°40'60"N 133° 4'0"W 1083 41 1639-2005 41 1639-2004

Rose River  61°37'8"N 133° 3'44"W 1085 27 1595-2005 27 1595-2004

Eagle 12*  61°51'0"N 134°50'60"W 1130 78 1607-1999 28 1606-1998

Tagish  60°16'25"N 134°10'41"W 1167 34 1567-2005 34 1567-2004

Telluride*  60°54'60"N 138° 7'60"W 1400 89 1584-1998 30 1659-1997

Landslide  61° 1'60"N 138°30'0"W 800 189 913-2001 148 914-2000

Burwash*  61°16'60"N 138°52'60"W 840 79 1480-1999 29 1570-1998

Canyon Lake*  61° 7'0"N 136°59'0"W 900 43 1651-1998 22 1692-1997

Mt Berdoe  62° 1'60"N 136°13'60"W 1170 35 1618-2001 34 1676-2000

Wheaton River  60°10'60"N 135°17'30"W 1032 60 1666-2004 54 1665-2003

Gray Mountain (Whitehorse)*  60°48'0"N 134°34'0"W 1140 92 1512-1999 33 1746-1998

Mt. Mcintyre  60°38'52"N 135°10'1"W 1232 51 1618-2003 20 1651-2002

Coal Lake Road  60°35'0"N 135° 0'0"W 1070 47 1729-2003 32 1729-2002

Kathleen Lake   60°32'60"N 137°16'0"W 750 62 1625-1998 23 1667-1997

Donjek  61°41'60"N 139°45'0"W 750 56 1614-1998 17 1746-1997


image11.emf
Parameter Code Description

RW NEPT Negative exponential or regression slope of neg trend after power transform (PT)

RW NEPT-sf NEPT with signal free (SF)

LWB NEGREG Negative regression (or zero slope) regression with PT

LWB NEGREG-sf NEGREG with SF 

RW / LWB ADSvar Age dependent spline (allow pos and neg trend removal) with PT

RW / LWB ADSvar-sf Age dependent spline (allow pos and neg trend removal) with PT and SF

RW / LWB ADSne Age dependent spline (allow only neg trend removal) with PT

RW / LWB ADSne-sf Age dependent spline (allow only neg trend removal) with PT and SF
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Site Name Lat (N) Long (W) Elevation (masl) Start Year

Pelly Ranch 62.49 137.37 454 1955

Burwash 61.22 139.03 807 1967

Haines  Junction 60.45 137.30 596 1945

Whitehorse 60.43 135.04 706 1943

Teslin 60.10 132.45 705 1944

Mayo 63.37 135.52 504 1925

Dawson 64.03 139.08 370 1898

Yakutat 59.31 139.4 9 1917

Juneau 58.17 134.24 8 1881

Sitka 57.04 135.21 20 1828


image13.emf
Site Name RW RBAR No. series EPS 0.85 RW Year n = 15 LWB RBAR No. series EPS 0.85 LWB Year n = 15

Mt Mye 0.26 16.4 1678 0.14 35.2 1809

Faro 0.28 14.9 1510 0.11 45.4 1704

Lapie Lakes 0.21 20.8 1788 0.10 49.1 1788

Rose River 0.34 11.2 1848 0.17 26.8 1848

Eagle 12 0.26 16.4 1769 0.18 25.0 1769

Tagish 0.37 9.5 1801 0.22 20.2 1801

Telluride 0.31 12.8 1769 0.21 21.3 1769

Landslide 0.39 8.9 1158 0.19 23.8 1356

Burwash 0.30 13.1 1724 0.18 25.8 1724

Canyon Lake 0.29 14.0 1772 0.19 23.5 1772

Mt Berdoe 0.31 12.7 1800 0.13 39.1 1800

Wheaton River 0.46 6.6 1756 0.21 21.8 1756

Gray Mountain (White Horse) 0.28 14.5 1801 0.18 25.7 1801

Mt. Mcintyre 0.22 19.5 1778 0.23 18.8 1856

Coal Lake Road 0.42 8.0 1776 0.13 37.4 1776

Kathleen Lake  0.29 14.0 1779 0.17 28.6 1799

Donjek 0.47 6.3 1849 0.14 33.8 1849

median 0.30 13.1 0.18 25.81


image14.emf
RW Tmean RW Tmax

NEPT NEPT-sf ADSvar ADSvarSF ADSne ADSneSF NEPT NEPT-sf ADSvar ADSvarSF ADSne ADSneSF

Cal r2 0.13 0.15 0.20 0.17 0.21 0.26 Cal r2 0.18 0.20 0.24 0.22 0.25 0.28

DW 1.56 1.53 1.49 1.51 1.52 1.49 DW 1.73 1.70 1.67 1.68 1.71 1.68

Lin r 0.45 0.46 0.45 0.46 0.46 0.43 Lin r 0.36 0.35 0.32 0.34 0.32 0.28

Val r2 0.03 0.05 0.13 0.10 0.14 0.18 Val1 r2 0.03 0.04 0.08 0.07 0.09 0.10

Val RE 0.05 0.12 0.14 0.14 0.19 0.25 Val1 RE -0.06 -0.18 0.02 -0.01 -0.03 -0.35

Val CE -0.09 0.00 0.02 0.02 0.08 0.14 Val1 CE -0.06 -0.18 0.01 -0.01 -0.03 -0.35

Full r2 0.08 0.12 0.17 0.15 0.19 0.24 Full r2 0.09 0.09 0.15 0.13 0.15 0.14

LWB Tmean LWB Tmax

NEGREGNEGREGsf ADSvar ADSvarSF ADSne ADSneSF NEGREGNEGREGsf ADSvar ADSvarSF ADSne ADSneSF

Cal r2 0.34 0.34 0.41 0.38 0.44 0.45 Cal r2 0.43 0.43 0.48 0.46 0.50 0.51

DW 1.11 1.10 1.21 1.16 1.29 1.31 DW 1.31 1.31 1.42 1.36 1.48 1.49

Lin r 0.52 0.52 0.46 0.50 0.41 0.40 Lin r 0.41 0.42 0.33 0.38 0.26 0.25

Val1 r2 0.38 0.38 0.44 0.42 0.46 0.45 Val1 r2 0.48 0.48 0.50 0.50 0.46 0.45

Val1 RE -0.07 -0.06 0.06 -0.06 0.13 0.14 Val1 RE 0.33 0.33 0.40 0.34 0.37 0.35

Val1 CE -0.25 -0.25 -0.11 -0.25 -0.03 -0.02 Val1 CE 0.33 0.33 0.40 0.34 0.37 0.35

Full r2 0.26 0.26 0.33 0.28 0.37 0.38 Full r2 0.42 0.42 0.47 0.45 0.46 0.46


image15.emf
Warmest Years Anomaly Decades Anomaly

1 2004 1.99 1995-2004 1.15

2 2003 1.07 1939-1948 1.00

3 1944 0.75 1385-1394 0.74

4 1915 0.71 1915-1924 0.52

5 1923 0.61 1650-1659 0.48

Coldest Years Anomaly Decades Anomaly

1 1768 -3.77 1810-1819 -1.17

2 1810 -3.70 1550-1559 -0.86

3 1445 -3.99 1508-1517 -0.79

4 1817 -3.41 1351-1360 -0.76

5 1695 -3.59 1695-1704 -0.69
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