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Figure S1. Selected climatic anomalies of 2017 relative to 53 years of on-site climate 

data at Harvard Forest. “Summer” was defined as June 1st through August 31st. The linear 

increase in mean summer temperature over time is significant (P = 0.004, r2 = 0.15). 

There is technically a significant linear relationship between year and TAP (P = 0.017, r2 = 

0.10), but this is largely driven by a severe drought from 1964-1966, which happen to be 

the first three years in the Harvard Forest meteorological record. If these three years are 

excluded, the relationship is no longer significant (P = 0.27, r2 = 0.03). 
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Figure S2. Detailed view of the data presented in Fig 3 from three selected time frames, 

each one corresponding to one of the periods of unusually cool weather that occurred 

during the summer of 2017. Each column also shows 2-4 preceding and proceeding days 

of more typical weather.  
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Figure S3. Correlation between the difference between heated plot and control plot soil 

temperatures and the difference between control plot soil temperature and air 

temperature, between the dates of 7/26/2017 and 9/11/2017, the time frame starting 

when the heated plot had finished cooling down and ending when experimental 

warming was resumed. P < 2.2 x 10-16, r2 = 0.80, n=1168.  
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Figure S4. Organic horizon partial least squares regression (PLSR) models for (a) SOM 

and (b) WHC. Full cross-validation statistics (R2 and RMSE) given in plots of measured 

versus predicted values. Loading spectra for factor 1 (c) and 2 (d) for PLSR models were 

nearly identical but beta coefficients (e) show that important spectral regions for 

predicting SOM and WHC differ in important ways. The percentages in the legends in (c) 

and (d) given the percent of variance explained by that factor in the distribution of the 

samples and predictor, respectively. Hydrophobic and hydrophilic functional groups 

highlighted with dashed drop lines. 
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Figure S5. Beta coefficients for mineral horizon partial least squares regression (PLSR) 

models for SOM and WHC WHC. Full cross-validation statistics (R2 and RMSE) given in 

legend. Hydrophobic and hydrophilic functional groups highlighted with dashed drop 

lines. 
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Table S1. ANCOVA tables for tests of the effect of SOM levels and plot on water holding 

capacity, and model information of multiple linear regression illustrated in Fig 1. 

ANCOVA was analyzed using Type II SS with helmert contrasts. 

 

 

 

 

 

  

 Analysis of Covariance (WHC ~ SOM x Plot) 

  Model Term SS DF F P 

Organic Soil Plot 1.39 1 9.14 0.0036 

 SOM 23.25 1 152.61 < 2.2 x 10-16 

 SOM x Plot 0.094 1 0.61 0.436 

  Residuals 9.60 63     

Mineral Soil Plot 0.35 1 39.01 3.0 x 10-8 

 SOM 0.84 1 93.23 1.9 x 10-14 

 SOM x Plot 0.0043 1 0.48 0.49 

  Residuals 0.62 69     

      

Reduced Models (WHC ~ SOM + Plot) 

  Slope 

Control 

Intercept 

Heated 

Intercept r2 Figure 

Organic Soil 2.75 1.35 1.04 0.77 Fig 5a 

Mineral Soil 4.03 0.66 0.52 0.69 Fig 5b 
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Table S2. Comparison of mineral soil SOM content data in the present study with 

ancillary data from nitrogen mineralization assays (see Melillo et al. 2011) previously 

conducted at this experiment, which was collected by comparable methods as the data 

reported in the present study, though in some years it was collected from different 

randomly selected subplots. Data was pooled across 5-6 sampling dates per year from 

2011, 2012, 2014, and 2016. Samples for this dataset were not collected in 2013 or 2015.  

 

Borken et al. 2006 Data Upper Boundary Lower Boundary 

Horizon Depth WHC 
% WHC 

Reduction 
Reduced 

WHC 
% WHC 

Reduction 
Reduced 

WHC 

Oi 2.0 1.9 0.28 0.8 0.28 0.8 

Oe 2.6 10.2 0.28 4.5 0.28 4.5 

Oa 2.1 4.7 0.28 2.1 0.28 2.1 

A 4.4 15.0 0.17 12.5 0.17 12.5 

B1 16.1 43.0 0.17 35.7 0.00 43.0 

B2 34.5 73.0 0.17 60.6 0.00 73.0 

Total 61.7 147.8   116.1  135.8 

 

Table S3. Projected WHC reductions to the O-B horizons, assuming B horizon relative 

reductions equal to A horizon relative reductions (upper boundary) and B horizon 

relative reductions of zero (lower boundary). A measured reduction in total O horizon (Oi 

+ Oe + Oa) depth with warming from 5.4 cm to 3.3 cm was assumed to be evenly 

distributed between the sublayers, and to apply in similar proportions, even though 

Borken et al. 2006 reported a somewhat thicker organic horizon (6.7 cm) than we 

measured in our control plot. Reduced WHC for organic horizons was calculated as 

WHC*(1-%WHC Reduction)*(3.3/5.4).  


