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Figure S1. Histograms of lake surface area, maximum depth, and deepwater depths relative to 

maximum depth. Figure S2: Principal component analysis of all explanatory variables, Figure 

S3: Linear regression between near-surface temperature trends and deepwater temperature 

trends, Figure S4: Boosted regression tree model estimates compared against Sens Slopes for 

each response slope, Figure S5: Maps of deepwater temperature trends in the NENA region, 

Figure S6: Maps of mean lake temperature trends in the NENA region  
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Figure S1. The distributions of (a) surface area (note the log scale), (b) maximum depth, 

and (c) the percent of cutoff for deepwater temperature relative to maximum depth for 

all 231 lakes in the study across both 1975 and 1985 cohorts. See Table S1 for individual 

lake metadata.    
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Principal component analysis - To account for the collinearity between explanatory 

variables, we performed a Principal Component Analysis (PCA) on all ten lake 

descriptors (Table 1). We used selected principal components with eigenvectors greater 

than one for interpretation. The top three PCs for each cohort explained 73% of total 

variance in explanatory variables (Fig. S2). Each of the three significant components 

provides an index of lake characteristics along three dimensions. The first component is 

an index of increasing water clarity (Secchi) and lake depth, which in the early cohort 

was also related to total phosphorous and chlorophyll a, and in the later cohort was 

more related to surface area and fetch (Supplemental Fig. 1). The second component is 

an index of lake size for the early cohort, whereas in the 1985 cohort PC2 captures the 

trophic status (TP and Chl a) of lakes. The third component represents geographic 

position, with distance from the coast loading most highly on this axis (Fig S2). 

 
Figure S2. The principal component loadings for the top three principal components in 

the 1975 cohort (a-c, left column) and 1985 cohort (d-f, right column). The order of the 

principal component (e.g., PC1 is the first) and the proportion of overall variance that 

principal explains are given on each panel. The variables (y-axis) are sorted by the 

absolute value of the component loadings from greatest (top) to least (bottom). 
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Figure S3. The linear best-fit regressions between the near-surface temperature trends 

and deepwater temperature trends in the (a) 1975 cohort [Deepwater trends = 0.58*near-

surface trends – 0.04, t = 3.5, df = 58, R2 = 0.16, p = 0.001] and (b) 1985 cohort [Deepwater 

trends = 0.25*near-surface trends – 0.01, t = 3.3, df = 162, R2 = 0.06, p = 0.001].  
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Figure S4. Boosted regression tree model estimates compared against Sens Slopes for 

each response slope where Surf. is the near-surface temperature (r = 0.40), Deep. is 

deepwater temperature (r = 0.61), Mean is the depth-weighted mean temperature (r = 

0.51), Diff. is the temperature difference between near-surface and deepwater (r = 0.66), 

BF is the buoyancy frequency (r = 0.49), and Density is the density gradient (r = 0.67). 

The blue line is the 1:1 line. The correlation coefficients are also provided in Fig. 3. 
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Figure S5. Maps of deepwater temperature trends in the NENA region over the last 

few decades (1985 cohort). (a) depicts observed Sen slope trends, whereas (b) depicts 

modelled BRT trends. 
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Figure S6. Maps of mean lake temperature trends in the NENA region over the last few 

decades (1985 cohort). (a) depicts observed Sen slope trends, whereas (b) depicts 

modelled BRT trends. 

 

 


