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Long-term moisture variability 
in the western boreal forest
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Ring-width Measurement

• Nikon SMZ800
10x-63x Microscope

• Velmex Accurite 
measuring system

• Accuracy of 1x10-6m



Standardization



Chronology Plots



PRECON Multiple Regression Output
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Island Falls, Saskatchewan, 1854-1999
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Mean August Discharge, Hyland River at Km 108.5, 1856-2001

aR2: 57 %
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Mean Oct - Nov Flow (m3/s-1), Coppermine River, NWT
1637-2001
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CGCM2 climate simulation for 1000-yr control run
versus proxy precipitation
The CGCM2 1000-year simulation with late 20th century greenhouse 
gase forcing (Flato et al., 2000)

State Code
Observation
(sample=1000)

Simulation
(sample=20,000) T-test F-test

for Mean for SD
Sample/df 1000 20000 df1 20998 999
Frequency Dry (<1th %) 1 0.011 0.012 df2 19999

Dry (<10th %) 2 0.089 0.090
Dry (<20th %) 3 0.110 0.109
Normal 4 0.591 0.585
Wet (>80th %) 5 0.100 0.104
Wet (>99th %) 6 0.089 0.090
Wet (>90th %) 7 0.010 0.010 alpha 0.05 0.05

Mean 3.987 3.990 Lower limit 0.0627 0.92595
Median 4 4 Upper limit 1.9601 1.07675
Stdev 1.054 1.065 Statistics 0.59636 0.97981
Skew 0.005 -0.021 Conclusion H0: M1=M2 H0: SD1=SD2
Kurt 0.866 0.825 Accepted Accepted

There is no significant difference (p < 0.05) between the means and standard 
deviations from a 20,000 iteration MCMC simulation by T-test and F-test.



Markov Chain Monte Carlo probabilities for seven 
classes of precipitation in three climate series
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MCMC simulation for
CGCM2 CTL-run Pjj

(sample=20,000)
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MCMC simulation for
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The similarity among the probabilities suggests that the GCM 
modeling has simulated a similar distribution to the real climate; 
probabilities of extreme dry (States 1) and extreme wet (State 7) 
are slight smaller in GCM than the gauge precipitation or tree-
ring reconstructions, suggesting the GCM CTRL_run insufficiently 
simulates the two tails of the distribution of events.

Mode: 20~80th percentiles


