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Figure 2 : Fields.  Estimates of the field for selected years, along with the widths of the 90% 
credible intervals. These quantities are calculated at each location as the median and distance between the 5th and 
95th percentiles of the posterior draws for that year, respectively. The spatial mean in both 1503 and 1959 is 
nearly zero, 1453 and 1601 are cold years, and both 1995 and 1998 are warm. In general, the uncertainty grows 
with distance from the nearest observations, while the field estimates have more spatial structure for years with 
more observations. These features are a result of the specified spatial covariance form. 

Figure 3: Time Series. Upper panels: black corresponds to the median of the posterior draws, 
while the shading indicates the 5th and 95th percentiles. In New Brunswick, instrumental observations are 
available from 1869-1870 and from 1892-2007, and a tree ring density time series covers the interval 1697-1976. 
Lower panels: estimates of the time series smoothed by a nine point Hanning window, and the uncertainty in that 
quantity, calculated by applying the smoothing function to the spatial time series resulting from each ensemble 
member, and then calculating percentiles. 

Figure 4: Spatial Means. As in Figure 3, but for the spatial mean. Black triangles in the 
upper panel indicate volcanic eruptions with a VEI of at least 6. 

Figure 6: Observational 
errors and innovations. (a, b) 
Medians and 90% CIs for the innovation (εt) time 
series located in (New Brunswick,  Greenland). 
(c,d,e,f) Medians and 90% CIs for representative 
(instrumental, TRD, ICE, LAKE) observational error 
time series. 

Figure 5 : Scalar parameters. Histograms of the prior (magenta) and posterior 
distributions of the scalar parameters. Note that the priors are all flat relative to the posteriors. τ2

P is smallest and 
β1 largest for the TRD, indicating that this proxy has the strongest relationship with the underlying field. The 
different values inferred for τ2

P and the β's for the different proxy types indicate the need to model them separately.

Figure 7 : Correlations. 
Histograms  of the correlation between each proxy 
time series and the estimated temperature time series at 
the corresponding location, over the length of the 
reconstruction and confined to the instrumental 
interval.  Note that the TRD  correlations are highest, 
indicating that these proxy observations are weighted 
more heavily than the ICE or LAKE observations. 
TRD correlations are lower over the 1850-2007 
interval when the available instrumental observations 
dominate the temperature estimates. 

Table 2 : Cold years, 1400-
1999. As in Table 1, but for cold years, 
many of which are associated with major 
volcanic eruptions (see Figure 4). 

Figure 8: Extreme years, 1400-1999, as a function of space. 
The proportion of ensemble members for which selected years are the warmest (1995, 1998) or coldest (1453, 
1601) in the 1400-1999 interval, as a function of location. The gray shading indicates that at those locations, the 
selected year is not the most extreme in the 1400-1999 interval for any ensemble member. 

Figure 1: Data. The instrumental data set 
consists of 249 temperature time series from the CRU 
compilation. The proxy data set is composed of 96 tree 
ring density (TRD) series, 13 annual lake floor sediment 
deposit thickness series (LAKE), and seven δO18 series 
from ice cores from ice cores (ICE).  
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The proportion of ensemble members for which 1995 and 
1998 are the warmest years, and the 1990s the warmest 
decade, in the 1400-1999 interval. We consider three 
spatial averages, each confined to the 45oN-85oN latitude 
band: All land, North America/Greenland, and Eurasia.

Table 1: Warm years and decades, 1400-1999.
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