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Methods 
1. Meteorological data gap filling 
Producing reliable estimates of site-average temperature, radiation and precipitation requires 
comprehensive gap-filling techniques because of the sporadic data collection outages that occur at eddy 
covariance sites.  Without gap filling, the distribution of these gaps can bias long-term averages (e.g., if 
there are more gaps in summer, the site’s mean temperature will have a low bias).  Although gap-filled 
meteorological data are available from the FLUXNET database, these are problematic because they do 
not account for missing precipitation data.  We developed an algorithm to locate the nearest flux tower or 



climate station in the National Climatic Data Center (NCDC in Asheville North Carolina) database to 
provide daily temperature and precipitation data.  If data from a nearby tower were available, these were 
used to fill missing meteorological data.  When alternate towers were not available within a 30 km radius, 
daily NCDC data from the nearest station were downscaled to hourly or half-hourly resolution and used 
to fill the gaps.  Temperature data were downscaled by using the daily maximum and minimum 
information to construct a sine wave with the appropriate amplitude (assuming daily maximum at 15 LST 
and daily minimum at 3 LST), and precipitation data were downscaled by dividing daily totals by the 
number of daily time steps (24 or 48 depending on the site).  Differences in annual averages between the 
eddy covariance site and the climate stations were adjusted using linear regression so that the inclusion of 
station data did not alter long-term temperature or precipitation averages.   

Net radiation data were not available from NCDC.  If no alternate tower was available, gaps in 
these data were filled with the diurnal average values for the given hour and day of year.  Diurnal 
averages were calculated for each hour or half-hour and day of the year using all available years and a 20-
day moving window.  Similarly, if NCDC temperature and precipitation data were not available to fill 
data gaps, diurnal average values of the site were also used. 

The accuracy of our empirical findings are limited by eddy flux measurements in the following 
aspects: (1) the flux sites probably do not represent true random samples of biome types; a number of 
biomes, like tropical rain forests and savannas, are underrepresented; and (2) potential biases exist in the 
eddy covariance method as a result of advection errors, energy imbalance errors, and errors associated 
with the data integration approach.  

 
2. Segregation method 
2.1 Posterior probability and prototype subgroups 

We first employed mixtures of a third-order polynomial regression (Goldfeld and Quandt 1976) 
with two subpopulations, one for a temperature-limited group (TG) and the other for a dryness-limited 
group (DG). The mixtures regression provides us the posterior probabilities of each site belonging to TG 
and DG. Supplementary table S1 lists the posterior probability of each site belonging to the temperature 
limited group PP(TG) and to the dryness limited group PP(DG).  From this table the initial temperature 
and dryness limited prototypes can be defined based on probability of belonging to a specific group. 
Using only sites that have a larger than 99% probability of belonging either to the T Group or to the D 
Group, a set of prototype subgroups can be selected.  From the 125 site population 26 sites meet this 
objective criteria of being highly temperature limited and 21 sites meet the criteria for being highly 
dryness limited (the filled circles with mango colour  in figures 2(a) and 2(b), respectively. Also see 
supplementary table S1). 
 Analysis of the 26 highly temperature limited sites (>99% confidence) and the 21 highly dryness 
limited sites (>99% confidence) allows a set of prototype equations to be developed, which will predict 
the NEE of any site based on their mean annual temperature or their dryness.  These two prototype 
equations are: 

3 20.001 0.0143 0.0271 0.2399,                                   (1)TNEE T T T= − − + +  
3 20.5726 0.7323 5.7007 9.9968DNEE D D D= − + + − ,           (2) 

where T is mean annual temperature in oC, D = Rn/(λP) is dryness, is mean annual net radiation MJ 

m-2 yr-1, P is mean annual precipitation mm yr-1, and 
nR

λ  (=2.5 MJ kg-1) is the enthalpy of vaporization, 
NEET and NEED are the site-average NEE predicted by the prototype model (1) and (2). 
 
2.2 Residual index 
 Having defined the criteria equations for temperature and dryness prediction of net ecosystem 
exchange of carbon, a further statistical analysis of the residual error between the predicted and observed 
NEE values can be performed.  From this residual error analysis, a dimensionless residual index (RI) is 
given by: 

D T

D T

RE RERI
RE RE

−=
+

,      (3) 

where ( ) / 10D D O ORE NEE NEE NEE= − × 0%  is a percent error in prediction by the 

equation (2) for a site,  is the observed mean annual NEE at the site, 

DNEE
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( ) / 10T T O ORE NEE NEE NEE= − × 0%  is a percent error in  prediction by the equation 

(1) for the site. The values of RI were calculated for all the 125 sites and listed in supplementary table S1. 
TNEE

 
2.3 Grouping by the residual index 
 The residual index value (RI) is useful in the classification of different response functions of 
ecosystem carbon exchanges. A positive RI indicates a temperature-limited site while a negative RI 
indicates a dryness-limited site. However, how shall we interpret sites that have a RI value near zero? A 
low RI value indicates that the predictive ability of the NEET and NEED equations each have similar 
outcomes. Sites with a low RI appear to be equally limited by both mean annual temperature and dryness. 
Given this result we can classify a third type of sub group called the B group since they are approximately 
equally sensitive to both of the meteorological parameters of temperature and dryness.  The B-group sites 
are defined with RI values between +30% and -30% (figure 3, supplementary table S1). The monotonic 
function of the T-group with temperature and the D-group with dryness are cross-verified by an 
independent nonparametric analysis (figure 1), as well as the bi-variable function of the B-group with 
temperature and dryness (details see the text). 
 
3. Sensitivity analysis 

Lengths (durations) of site data sets are different (supplementary table S1). To test the potential 
influence of different data set length on the results, we conducted sensitivity analysis in five cases: (1) 
removing all data that were before 2000; (2) removing all single-year sites; (3) removing all sites with 
less than three years of data; (4) removing all sites with less than four years of data; and (5) removing all 
sites with less than five years of data. The sensitivity analysis indicates that the relationships between site-
average NEE and climate controls found in this paper are stable to the perturbation of difference of 
sampling years. This result raises the question why the results are insensitive to temporal perturbations. 
To answer this question, we conducted a comparison analysis between spatial and temporal variability of 
NEE. The fundamental reason for the relative insensitivity to variation in length of the data sets is that 
spatial variability of NEE is 2.5 times greater than temporal variability of NEE. 

 
Mixture regression 
 Here we explain why the commonly used clustering methods, including K-mean, multiple 
discriminate analysis, mixture models, may not work well here. These methods cluster or partition the 
sample space of (T, D, NEE), where T stands for temperature, D for dryness. As an illustration under 
what condition the commonly used cluster methods work , we generate a random sample of size 200 from 
a mixture of normal distribution (x,y),  50% sample from bivariate normal distribution with mean (-1.5,0) 
and covariance matrix being a diagonal matrix with diagonal elements 1 and 1, and 50% sample from 
bivariate normal distribution with mean (1.5,0) and covariance matrix being a diagonal matrix with 
diagonal elements 1 and 1. The scatter plot of the generated sample is depicted in supplementary figure 
S3. The vertical line x=0 is the theoretic optimal line to partition the sample space into two parts with a 
certain misclassification rate. If the purpose is to partition the sample space, then one should be clustering 
methods to group data.  
 It is worth to noting that what we are interested in is the regression relation between (T,D) and 
NEE, and what  we want to do is to group the data by the regression function of NEE on (T,D) rather than 
partition the sample space into some several subspaces. Therefore, we conduct mixture regression, which 
is different from a mixture model in that the mixture regression is to group data by taking into account the 
regression relation between response and predictors. As an illustration under what conditions the mixture 
regression may work better than the commonly used clustering method, we generate a random sample of 
size 200 from a mixture regression model:  
with 50% probability, y= x + e, where the random error e follows N(0,1); 
with 50% probability, y= -x + e, where the random error e follows N(0,1). 
The scatter plot of (x,y) is depicted in supplementary figure S4, from which it is easy to imagine that most 
clustering method won’t be able to partition the sample space into two parts with low misclassification 
rate, while mixture regression can be used to identify the two different regression relations. 
 
Uncertainties in NEE gap-filling  

Uncertainty about the u* threshold is the largest contributor, with annual uncertainties between 
0.15 and 1.00 t C ha-1 yr-1.  The 90% confidence interval generally ranges between 10-20% of annual 
NEE.  Gap-filling uncertainties can be estimated by comparing results from different methodologies.  



Based on a survey of 18 different gap filling methods, Moffat et al (2007) concluded that most methods 
produced estimates of annual integrated NEE that were within 0.25 t C ha-1 y-1 of the mean of the other 
methods.  Accumulated random error caused by turbulent sampling uncertainties are around 0.20 t C ha-1 
yr-1 at Howland forest (Richardson et al 2006), and are expected to be of similar magnitude at other sites 
with some variation caused by differences in micrometeorological conditions (Wohlfahrt et al 2008a, 
2008b).  Total errors in annual estimates of NEE typically range between 0.3 and 1 t C ha-1 yr-1.  The total 
error is certainly below the value of 2 t C ha-1 yr-1 tested conservatively by a Monte-Carlo analysis.  For 
the purpose of this study, we conservatively estimate the 90% confidence interval of site NEE by adding 
the three major sources of error in quadrature, assuming that the sources of error are independent and that 
u* uncertainty is 20% of annual NEE: 

-1 -1 2 2 2(t C ha  yr ) 0.20 0.25 (0.2* )NEE avNEEσ = + +  
where NEEav is the site average NEE. We conclude that these errors do not significantly affect the 
outcome of our analysis because the spatial variability in NEE among sites is much larger than the 
random error.  
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Supplementary table S1. Main site characteristics, climatic index, posterior probability, residual index, group classification, and carbon flux of terrestrial ecosystems 

observed in this analysis. 

Site Code 
Latitude 

(oN) 

Longitude 

(oE) 

Elevation 

(m) 

Vegetation 

type 
T (oC) Dryness 

C‐flux            

(t C ha‐1 yr‐1) 
PP (TG)  PP (DG)  RI       Group Years of data 

US‐Atq  70.47  ‐157.41  15  WET  ‐10.60  4.87  ‐0.45  100.0%  0.0%  100%  TG  2003‐2006 

IE‐Dri  51.99  ‐8.75  187  GRA  9.64  0.51  ‐1.85  99.9%  0.1%  95%  TG  2003 

CA‐Mer  45.41  ‐75.52  70  WET  6.21  1.05  ‐0.53  98.0%  2.0%  92%  TG  1999‐2006 

IT‐Cpz  41.71  12.38  68  EBF  14.90  1.68  ‐5.60  100.0%  0.0%  90%  TG  1997, 2001‐2006 

CA‐NS4  55.91  ‐98.38  260  ENF  ‐2.08  1.56  0.05  77.9%  22.1%  90%  TG  2003‐2004 

CA‐NS7  56.64  ‐99.95  273  OSH  ‐1.70  1.41  0.29  92.2%  7.8%  89%  TG  2003‐2004 

IT‐MBo  46.02  11.05  1550  GRA  5.65  0.97  ‐0.47  99.4%  0.6%  89%  TG  2003 

AT‐Neu*  47.12  11.32  970  GRA  6.50  0.67  ‐0.10  100.0%  0.0%  88%  TG  2001‐2008 

FI‐Kaa  69.14  27.30  155  WET  ‐1.10  0.64  ‐0.20  100.0%  0.0%  88%  TG  2000‐2007 

CA‐TP4  42.71  ‐80.36  184  ENF  8.55  1.08  ‐1.36  88.2%  11.8%  87%  TG  2003‐2007 

FI‐Sod*  67.36  26.64  180  ENF  ‐0.70  0.80  0.62  100.0%  0.0%  87%  TG  2000‐2001, 2003‐2007 

IT‐PT1  45.20  9.06  60  DBF  14.27  1.82  ‐4.86  99.9%  0.1%  85%  TG  2003 

US‐WBW*  35.96  ‐84.29  283  DBF  14.92  0.95  ‐5.74  72.7%  27.3%  84%  TG  1995‐1998 

DK‐Sor  55.49  11.65  40  DBF  8.25  0.75  ‐0.63  99.9%  0.1%  83%  TG  1997‐2006 

US‐Wrc*  45.82  ‐121.95  371  ENF  8.92  0.54  ‐0.79  100.0%  0.0%  83%  TG  1999‐2002, 2004 



 

FR‐Lq1  45.64  2.74  1040  GRA  7.66  0.32  ‐1.51  100.0%  0.0%  82%  TG  2004‐2006 

IT‐SRo  43.73  10.28  4  ENF  14.20  1.59  ‐4.76  99.1%  0.9%  81%  TG  1999‐2007 

SE‐Deg*  64.18  19.55  270  WET  2.56  0.45  ‐0.53  100.0%  0.0%  81%  TG  2001‐2002, 2004‐2005 

US‐Ivo  68.49  ‐155.75  570  WET  ‐9.37  1.38  ‐0.22  86.1%  13.9%  80%  TG  2004‐2006 

DE‐Bay*  50.14  11.87  775  ENF  6.20  0.64  0.44  100.0%  0.0%  78%  TG  1997‐1999 

CA‐Qfo*  49.69  ‐74.34  382  ENF  1.11  0.97  ‐0.33  99.6%  0.4%  74%  TG  2004‐2006 

FR‐Lq2  45.64  2.74  1040  GRA  7.66  0.32  ‐1.86  100.0%  0.0%  72%  TG  2004‐2006 

CA‐Qcu  49.27  ‐74.04  392  ENF  1.26  0.81  1.41  100.0%  0.0%  70%  TG  2002‐2006 

CA‐SJ3  53.88  ‐104.64  488  ENF  2.17  2.06  0.31  59.2%  40.8%  69%  TG  2005 

CA‐TP1  42.66  ‐80.56  265  ENF  8.73  0.82  ‐0.38  99.8%  0.2%  68%  TG  2003‐2007 

CA‐Man  55.88  ‐98.48  259  ENF  ‐1.23  1.91  0.09  63.4%  36.6%  68%  TG  1994‐2006 

IT‐Amp  41.90  13.61  884  GRA  9.52  1.20  ‐1.28  73.5%  26.5%  65%  TG  2003‐2006 

PT‐Esp  38.64  ‐8.60  95  EBF  16.02  2.17  ‐5.76  100.0%  0.0%  62%  TG  2002‐2004, 2006‐2007 

CA‐SJ2  53.94  ‐104.65  580  ENF  0.42  1.08  1.48  100.0%  0.0%  62%  TG  2003‐2006 

DE‐Wet*  50.45  11.46  785  ENF  6.52  0.87  ‐1.32  98.8%  1.2%  61%  TG  2002‐2007 

US‐FPe  48.31  ‐105.10  634  GRA  5.75  1.41  0.32  83.6%  16.4%  61%  TG  2000‐2006 

SE‐Abi  68.36  18.79  TBD  DBF  0.10  0.42  ‐1.30  100.0%  0.0%  60%  TG  2005 

CA‐Ca3  49.53  ‐124.90  165  ENF  8.75  0.53  0.63  100.0%  0.0%  59%  TG  2001‐2006 

IT‐Non  44.69  11.09  25  DBF  13.80  1.04  ‐5.04  68.2%  31.8%  57%  TG  2001‐2003, 2006 

SE‐Nor  60.09  17.48  43  EBF  6.25  1.07  0.96  99.8%  0.2%  56%  TG  1996‐1997, 1999, 2003, 2005 



 

FI‐Sii*  61.83  24.19  162  WET  3.99  1.35  ‐0.51  83.7%  16.3%  53%  TG  2005 

IT‐Ro2  42.39  11.92  224  DBF  14.88  1.42  ‐7.52  100.0%  0.0%  52%  TG  2002‐2006 

CA‐NS6  55.92  ‐98.96  276  OSH  ‐0.35  1.51  ‐0.23  75.8%  24.2%  51%  TG  2002‐2004 

US‐WCr  45.81  ‐90.08  520  DBF  5.27  1.21  ‐0.90  87.6%  12.4%  49%  TG  1999‐2006 

SE‐Fla  64.11  19.46  226  ENF  2.69  1.27  ‐0.57  88.8%  11.2%  48%  TG  1997‐1998. 2001‐2002 

DK‐Lva  55.68  12.08  15  GRA  9.33  0.77  ‐2.57  93.4%  6.6%  48%  TG  2006‐2007 

JP‐TAK*  36.15  137.42  1420  DBF  6.53  0.47  ‐2.28  99.8%  0.2%  46%  TG  1994‐2004 

US‐Syv  46.24  ‐89.35  540  MF  4.20  1.01  ‐1.16  95.8%  4.2%  42%  TG  2002‐2003, 2005 

US‐IB2  41.84  ‐88.24  227  GRA  10.46  2.14  ‐3.97  99.2%  0.8%  37%  TG  2005 

US‐PFa  45.95  ‐90.27  470  MF  4.99  1.24  ‐1.02  83.4%  16.6%  35%  TG  1997‐2000, 2003 

CA‐Gro  48.22  ‐82.16  300  MF  3.36  1.30  ‐0.83  81.7%  18.3%  30%  TG  2004‐2006 

US‐Me3*  44.32  ‐121.61  1005  ENF  8.49  2.76  ‐1.76  60.5%  39.5%  28%  BG  2004‐2005 

US‐Ha1*  42.54  ‐72.17  340  DBF  7.88  0.78  ‐2.53  91.7%  8.3%  28%  BG  1992‐2007 

FR‐LBr  44.72  ‐0.77  61  ENF  14.03  1.29  ‐4.12  77.7%  22.3%  27%  BG  1997‐1998 

HU‐HH2*  46.96  16.65  248  GRA  8.90  1.10  ‐2.20  73.7%  26.3%  25%  BG  1999‐2000, 2007 

CA‐Ojp  53.92  ‐104.69  579  ENF  1.52  1.69  ‐0.25  65.8%  34.2%  23%  BG  2000‐2006 

US‐NC2*  35.80  ‐76.67  12  ENF  15.80  0.94  ‐5.91  79.8%  20.2%  22%  BG  2005‐2008 

CA‐Let*  49.71  ‐112.94  960  GRA  6.41  2.12  ‐1.30  69.6%  30.4%  17%  BG  1999‐2006 

US‐MOz  38.74  ‐92.20  219  DBF  13.52  1.47  ‐3.40  74.5%  25.5%  17%  BG  2005‐2006 

FR‐Fon*  48.48  2.78  90  DBF  11.50  0.84  ‐3.80  63.6%  36.4%  13%  BG  2006 



 

US‐UMB*  45.56  ‐84.71  234  DBF  5.50  1.19  ‐1.51  76.8%  23.2%  11%  BG  1999‐2003 

US‐OHO*  41.55  ‐83.84  230  DBF  10.40  1.42  ‐2.67  64.3%  35.7%  9%  BG  2004‐2008 

CH‐Oe1*  47.29  7.73  450  GRA  9.57  0.65  ‐3.72  70.5%  29.5%  8%  BG  2002‐2007 

US‐ME4*  44.44  ‐121.57  1183  ENF  7.89  2.77  ‐2.06  59.5%  40.5%  7%  BG  2001‐2002 

NL‐Loo*  52.17  5.74  25  ENF  10.30  1.00  ‐3.07  65.3%  34.7%  4%  BG  1997‐2007 

US‐Ho1*  45.20  ‐68.74  60  ENF  6.61  1.17  ‐1.88  70.6%  29.4%  ‐1%  BG  1996‐2004 

DE‐Hai*  51.08  10.45  430  DBF  8.31  0.89  ‐2.94  69.1%  30.9%  ‐1%  BG  2000‐2007 

US‐MLT*  42.50  ‐113.41  1370  GRA  8.75  2.90  ‐0.26  83.1%  16.9%  ‐1%  BG  2005 

CA‐Ca1  49.87  ‐125.33  300  ENF  8.69  0.73  ‐3.59  58.1%  41.9%  ‐6%  BG  1998‐2006 

US‐Me2*  44.45  ‐121.56  1253  ENF  7.61  2.91  ‐4.71  5.9%  94.1%  ‐7%  BG  2002‐2008 

AU‐Wac*  ‐37.43  145.19  545  EBF  10.10  0.80  ‐3.76  57.1%  42.9%  ‐8%  BG  2006 

CN‐Cha*  42.40  128.10  761  MF  4.80  1.90  ‐2.50  65.9%  34.1%  ‐9%  BG  2003‐2004 

US‐Dk3*  35.98  ‐79.09  163  ENF  14.73  1.10  ‐4.54  69.4%  30.6%  ‐9%  BG  2001‐2005 

DE‐Gri  50.95  13.51  385  GRA  7.99  0.97  ‐2.83  62.9%  37.1%  ‐12%  BG  2005‐2006 

CN‐Do1  31.52  121.96  2‐5  WET  15.64  0.58  ‐6.23  52.3%  47.7%  ‐17%  BG  2005 

US‐BN1*  63.92  ‐145.38  518  ENF  0.15  1.99  ‐1.40  50.6%  49.4%  ‐18%  BG  2002‐2004 

CA‐WP1  54.95  ‐112.47  540  MF  1.87  1.85  ‐2.21  42.0%  58.0%  ‐20%  BG  2004‐2007 

CN‐Do2  31.58  121.90  2‐5  WET  15.56  0.70  ‐4.37  60.1%  39.9%  ‐21%  BG  2005 

CA‐SJ1  53.91  ‐104.66  580  ENF  0.68  2.08  ‐0.73  58.4%  41.6%  ‐24%  BG  2004‐2005 

US‐Bar  44.06  ‐71.29  272  DBF  7.54  0.76  ‐3.71  30.3%  69.7%  ‐24%  BG  2004‐2006 



 

CN‐HaM  37.37  101.18  3250  GRA  ‐1.53  2.48  ‐0.49  57.8%  42.2%  ‐25%  BG  2003‐2005 

IT‐Ren*  46.59  11.43  1730  ENF  4.75  1.20  ‐2.00  54.7%  45.3%  ‐28%  BG  1999,2001‐2007 

US‐BN3*  63.92  ‐145.74  469  MF  0.15  1.99  ‐0.09  61.2%  38.8%  ‐32%  DG  2002‐2003 

US‐Blo  38.90  ‐120.63  1315  ENF  11.23  0.99  ‐5.76  14.2%  85.8%  ‐33%  DG  2000‐2006 

US‐MMS  39.32  ‐86.41  275  DBF  12.36  1.05  ‐4.23  58.2%  41.8%  ‐33%  DG  1999‐2005 

US‐Dk2*  35.97  ‐79.10  168  DBF  15.06  1.07  ‐4.44  63.6%  36.4%  ‐38%  DG  2001‐2005 

US‐Fuf*  35.09  ‐111.76  2180  ENF  9.15  2.04  ‐0.58  32.0%  68.0%  ‐39%  DG  2007 

US‐Goo  34.25  ‐89.87  87  GRA  16.31  0.95  ‐2.13  2.1%  97.9%  ‐40%  DG  2003‐2006 

CA‐NS2  55.91  ‐98.52  260  ENF  0.85  1.70  ‐1.91  33.3%  66.7%  ‐42%  DG  2002, 2004 

HU‐Bug  46.69  19.60  140  GRA  9.99  1.63  ‐0.74  27.6%  72.4%  ‐42%  DG  2003‐2007 

BE‐Vie  50.31  6.00  450  MF  8.18  1.10  ‐5.17  2.8%  97.2%  ‐45%  DG  1997‐2006 

US‐SP3*  29.75  ‐82.16  50  ENF  20.06  1.03  ‐6.40  79.5%  20.5%  ‐47%  DG  2001‐2004 

FR‐Hes*  48.67  7.06  300  DBF  9.99  0.97  ‐3.71  46.3%  53.7%  ‐49%  DG  1997‐1999, 2001‐2007 

DE‐Tha*  50.96  13.57  380  ENF  8.79  0.94  ‐6.00  0.4%  99.6%  ‐51%  DG  1997‐2007 

AU‐TUM  ‐35.66  148.15  1200  EBF  9.50  1.26  ‐3.37  52.3%  47.7%  ‐51%  DG  2002‐2007 

NL‐Hor*  52.03  5.07  ‐2.2  GRA  10.98  1.11  ‐3.29  59.3%  40.7%  ‐52%  DG  2004‐2005 

IT‐Col  41.85  13.59  1550  DBF  7.36  0.96  ‐5.87  0.1%  99.9%  ‐55%  DG  1997‐1998, 2000‐2001, 2005 

CA‐Oas  53.63  ‐106.20  530  DBF  2.27  1.67  ‐1.61  45.1%  54.9%  ‐56%  DG  1997‐2006 

US‐Ton  38.43  ‐120.97  177  WSA  16.29  2.11  ‐1.71  0.2%  99.8%  ‐56%  DG  2002‐2006 

CA‐NS1  55.88  ‐98.48  260  ENF  0.37  1.83  ‐0.94  53.3%  46.7%  ‐56%  DG  2004 



 

CA‐TP3  42.71  ‐80.35  184  ENF  8.81  1.10  ‐4.42  15.1%  84.9%  ‐58%  DG  2003‐2007 

US‐Fmf*  35.14  ‐111.73  2160  ENF  9.99  2.07  0.51  2.7%  97.3%  ‐58%  DG  2007 

IT‐Ro1  42.41  11.93  234  DBF  15.37  1.38  ‐3.04  20.5%  79.5%  ‐61%  DG  2001‐2006 

UK‐Gri  56.61  ‐3.80  340  ENF  7.38  0.86  ‐6.12  0.0%  100.0%  ‐63%  DG  1997‐1998, 2000‐2001 

CN‐Do3  31.52  121.97  2‐5  WET  15.67  0.77  ‐5.12  60.0%  40.0%  ‐65%  DG  2005 

FR‐Pue  43.74  3.60  270  EBF  13.67  1.23  ‐2.60  31.7%  68.3%  ‐71%  DG  2001‐2007 

UK‐Ham  51.12  ‐0.86  80  DBF  10.50  0.59  ‐5.88  1.6%  98.4%  ‐71%  DG  2004 

US‐Aud  31.59  ‐110.51  1469  GRA  16.12  1.94  0.97  0.0%  100.0%  ‐72%  DG  2003‐2005 

CA‐NS5  55.86  ‐98.49  260  ENF  ‐1.76  1.69  ‐1.25  41.7%  58.3%  ‐72%  DG  2002, 2004 

US‐SO3  33.38  ‐116.62  1429  CSH  14.50  2.03  ‐0.89  0.2%  99.8%  ‐73%  DG  2005‐2006 

UK‐EBu  55.87  ‐3.21  190  GRA  9.08  0.42  ‐6.73  0.0%  100.0%  ‐74%  DG  2004 

CZ‐BK1  49.50  18.54  908  ENF  8.26  0.64  ‐7.09  0.0%  100.0%  ‐74%  DG  2004‐2006 

PT‐Mi1  38.54  ‐8.00  250  EBF  15.86  2.46  ‐0.89  0.0%  100.0%  ‐76%  DG  2003‐2005 

ZM‐MON*  ‐15.43  23.25  1053  SAV  22.00  1.42  ‐0.01  0.0%  100.0%  ‐78%  DG  2007 

US‐Var  38.41  ‐120.95  129  GRA  15.94  1.60  ‐0.58  0.0%  100.0%  ‐79%  DG  2001‐2006 

ES‐LMa  39.94  ‐5.77  260  SAV  16.16  1.46  ‐1.28  0.0%  100.0%  ‐82%  DG  2004‐2006 

US‐GLE*  41.36  ‐106.24  3190  ENF  0.09  0.97  ‐3.90  0.2%  99.8%  ‐83%  DG  2005‐2008 

US‐NR1  40.03  ‐105.55  3050  ENF  2.46  1.86  ‐0.49  60.5%  39.5%  ‐83%  DG  1999‐2000, 2002‐2003 

CA‐NS3  55.91  ‐98.38  260  ENF  ‐2.43  1.71  ‐0.89  49.9%  50.1%  ‐85%  DG  2002‐2004 

US‐KS2  28.61  ‐80.67  3  CSH  22.11  1.31  ‐3.60  0.0%  100.0%  ‐85%  DG  2002, 2004‐2006 



 

BR‐Ma2*  ‐2.61  ‐60.21  120  EBF  25.85  0.77  ‐3.87  0.0%  100.0%  ‐87%  DG  1999‐2002 

PT‐Mi2*  38.48  ‐8.02  190  GRA  14.37  1.63  ‐0.93  0.3%  99.7%  ‐87%  DG  2005‐2007 

CN‐QYZ*  26.74  115.07  100  MF  18.59  1.30  ‐3.07  0.1%  99.9%  ‐89%  DG  2003‐2004 

NL‐Ca1*  51.97  4.93  0.7  GRA  10.93  0.97  ‐4.40  36.9%  63.1%  ‐90%  DG  2003‐2004, 2006‐2007 

ZA‐KRU*  ‐25.02  31.50  300  SAV  21.78  2.72  0.25  0.0%  100.0%  ‐90%  DG  2001‐2005 

US‐SO2  33.37  ‐116.62  1394  CSH  14.36  1.97  ‐0.54  0.1%  99.9%  ‐91%  DG  2004‐2005 

AU‐How*  ‐12.49  131.15  38  WSA  26.21  0.93  ‐3.60  0.0%  100.0%  ‐92%  DG  2001‐2005 

US‐SP1*  29.74  ‐82.22  50  ENF  20.25  1.34  ‐1.99  0.0%  100.0%  ‐93%  DG  2001, 2003, 2005‐2006 

CA‐Obs  53.99  ‐105.12  628  ENF  1.65  1.85  ‐0.55  59.6%  40.4%  ‐97%  DG  2000‐2006 

FI‐Hyy  61.85  24.29  181  ENF  4.25  1.41  ‐2.09  39.7%  60.3%  ‐97%  DG  1997‐1999, 2001‐2004, 2006 

The vegetation is coded according to the IGBP classification: CSH, closed shrublands; DBF, deciduous broad-leaf forests; EBF, evergreen broad-leaf forests; ENF, 

evergreen needle-leaf forests; GRA, grassland; MF, mixed forests; OSH, open shrublands; SAV, savannas; WET, permanent wetlands; WSA, woody savannas. 

PP(TG) indicates the posterior probability of each site belonging to the temperature group. 

PP(DG) indicates the posterior probability of each site belonging to the dryness group. 

RI refers to the residual index defined by the equation (3). 

BG stands for B group, TG for temperature group, and DG for dryness group. 

* indicates that NEE data was provided by the site P.I..



Supplementary figure S1. Geographical distribution of the sites in the three groups: temperature group, dryness 

group, and the B group. 
 

              

Supplementary figure  S2.  The latitudinal distribution of: (a) the T-group; (b) the D-group; 

and (c) the B-group. 

 



 

             

 

Supplementary figure S2.  (Contnued.) 

 

 

 

 

 
 

 

 

 

 

 

 

             

 

Supplementary figure  S2. (Contnued.) 
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Supplementary figure S4. Scatter plot of (x,y).  ‘o’ stands for the samples from y=-

x + e, while  ‘x’ stands for the samples from y=x+e.. The dashed line is the line of 

y=x, and the dotted line is the line of y=-x. 
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Supplementary figure. S3. Scatter plot of (x,y), ‘o’ stands for the samples from a 

bivariate normal distribution with mean (1.5,0) and covariance matrix being a diagonal 

matrix with diagonal elements 1 and 1, while ‘x’ stands for the samples from a bivariate 

normal distribution with mean    (-1.5,0) and covariance matrix being a diagonal matrix 

with diagonal elements 1 and 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


