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(Larson 2008) 



Standard Climate Change Scenarios from GCM output ! !



2051 Active sites in 2006 

MacCulloch 2008 



41 Continuous Natural Flow 

Sites in 2006 with 50 years 

contiguous 

MacCulloch 2008 





Tree-Ring Sampling Sites 
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Spatial correlation: tree ring (PC1) and precipitation data,1901-2000 



CMI 1961-90: recorded versus inferred 

Climate Moisture Index (CMI) = P-PET 

PET: simplified Penman-Monteith (Hogg, 1994, 1997) 

Observed              Inferred 





Tree-Ring Sampling Sites 





JJA PDSI < 0, Calgary, 1895-2002 

TRI (-ve departures), WCH, 1895-2004 

r = 0.628 









Complacent 

Sensitive 

Crossdating – Pattern Matching 

The outer growth of dead trees crossdates with 
inner portions of living trees 

living tree 

dead wood 

archeological wood 



Oldman River at Waldron’s Corner, calibration period (1951-2004) 
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South Saskatchewan River at Medicine Hat, 1402-2004 

Axelson, Sauchyn and Barichivich, 2009 



At Edmonton House, a large fire burned “all around us” on April 

27th (1796) and burned on both sides of the river. On May 2nd 

[1796] William Tomison wrote to James Swain that furs could 

not be moved as, “there being no water in the river.”  

North Saskatchewan River 



July 23-29, Aug 20 & 30 

Old Wood 

Headwaters, NSRB 
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North Saskatchewan River at Edmonton, 1063-2006 



North Saskatchewan River at Edmonton, 1063-2006 
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Seasonal precipitation, 

ENSO and tree growth 



Cycles in the tree rings 



-15 

-10 

-5 

0 

5 

10 

15 

20 

25 

30 

1
9
5
0
 

1
9
5
3
 

1
9
5
6
 

1
9
5
9
 

1
9
6
2
 

1
9
6
5
 

1
9
6
8
 

1
9
7
1
 

1
9
7
4
 

1
9
7
7
 

1
9
8
0
 

1
9
8
3
 

1
9
8
6
 

1
9
8
9
 

1
9
9
2
 

1
9
9
5
 

1
9
9
8
 

2
0
0
1
 

2
0
0
4
 

2
0
0
7
 

D
a

il
y
 m

ea
n

 f
lo

w
 m

3
/s

 
Waterton River near Waterton 1950-2007 

Waterton 

negativePDO 

Trend 

Significant trend 

p-value = 0.004 
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Whole Waterton record 1912-2007 

Waterton 

negativePDO 

Trend 

Trend not 

significant 

p-value = 0.290 



Observed (red) and modeled variability, Waterton River, AB 
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Jacques et al., 2010; Lapp et al., in review 




