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E. cladocalyx

Time vs Relative Humidity 
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Summary Data 

ÅMethod: 

Å Collate entire data sets 

Å Daily averages or some other summary stat 

Å Typical variables: 

Å Temperature 

Å Relative Humidity 

Å VPD 

Å Solar Radiation 

Å Rainfall 

Å Wind Speed 

Å Soil Moisture 

Å Sap Flow 
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Summary Data 

Source: Fig 1. Ambrose et al.,2010 

Å Interpreting Data: 

Å Visual summary only 

Å Gives the reader an quick and 

easy overview of conditions 

during the study 
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Representative Data 

Source: Figs 3 and 4. Ambrose et al.,2010 
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Summary Tables: Tree Characteristics 

Source: Table 1. Ambrose et al.,2010 Source: Table 1. Pfautsch & Adams 2012 
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Summary Tables: Descriptive Statistics 

Source: Table 2. Ambrose et al.,2010 



13/01/2014 7 

Solutions for soil, plant & environmental monitoring 

www.ictinternational.com 

Summary Tables: Descriptive Statistics 

 

Species Summer ó10 Autumn ó10 Winter ó10 Spring ó10 Summer ó11 
      

E. cladocalyx 26.35 (±8.49) 17.02 (±6.59) 11.21 (±4.29) 17.25 (±4.33) 26.59 (±4.18) 

E. melliodora 4.63 (±2.53) 2.67 (±1.43) 2.12 (±1.56) 4.59 (±2.52) 9.21 (±4.60) 

E. polybractea 7.46 (±7.82) 4.76 (±5.01) 3.62 (±3.52) 8.16 (±7.57) 4.97 (±1.36) 
      

 

Table 1. Summary of average daily water use (Q, L day-1) throughout the various seasons of the study period. 

Values are total tree water use including multiple stems of E. melliodora and E. polybractea. Values are litres of 

water (
 

SD). 
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Amounts 

Source: Fig. 1. Doronila & Forster in press. 

E. cladocalyx 

E. melliodora 

E. polybractea 
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Summary Figures: Total or Cumulative 

Amounts 

  Ambient     Elevated    Ambient     Elevated 

         Wet Soils                 Dry Soils 

ÅStatistical Test:  

Å ANOVA  with a Tukeyôs 

HSD post-hoc test 

Source: Fig. 4. Zeppel et al. 2011 
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Summary Figures: Treatment Effects 

Source: Fig. 4. Ghuran et al., 2013 Source: Fig. 2. Pfautsch & Adams 2012 
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Summary Figures: Treatment Effects 

1:1 Relationship 

Measured 

Relationship 

Source: Unpublished, R. Duursma, 

University of Western Sydney 
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Summary Figures: Treatment Effects 

ÅE = Elevated CO2 Treatment 

ÅA =  Ambient CO2 Treatment: 

ÅHorizontal line = 1:1 Relationship 

Å Interpretation: 

Å Day-time: Trees growing under ambient 

CO2 have higher sap flow in both wet 

and dry soils 

Å Night-time: Trees growing under elevated 

CO2 have higher sap flow in wet soils but 

lower sap flow in dry soils 

Source: Fig. 3. Zeppel et al. 2011 
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Sap Flow Versus Single Variable, e.g. VPD 

Source: Fig. 3. Pfautsch et al. 2011 
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Linear or Non-Linear Regression 

Source: Fig 4.  

Pfautsch & Adams, 2012 

Simple, easy to use and interpret 

 

Not rigorous! 
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Linear or Non-Linear Regression 

ÅMethod: 

Å Data from non-rain days, or all data 

Å Allocate data to logical categories (e.g. season, 

pre- and post-treatment) 

Å Sap flow on y-axis, variable on x-axis 

Å To lessen variance, average data, e.g. if 

measuring at 15 min intervals, use hourly or 2-

hourly averages 

ÅStatistical Test: 

Å Linear Regression 

Å Non-Linear Regression (logarithmic) 

Å Use whichever gives highest R2 value 
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Linear or Non-Linear Regression 

Å Interpretation: 

Å A significant linear relationship means no, or 

very little, stomatal closure to variable 

Å A significant non-linear relationship means 

stomatal closure to variable 

Å No relationship means that variable is not 

influencing sap flow 
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Linear or Non-Linear Regression 

ÅExample References: 

Å Many studies use this technique 

Å Pfautsch & Adams 2012. Oecologia 

Å Rosado et al., 2012. Agric. For. Meteor 
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How Much Data to Use? 
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Summary variable or averages All data points 



13/01/2014 19 

Solutions for soil, plant & environmental monitoring 

www.ictinternational.com 

How Much Data to Use? 

Summary variable or averages All data points 

Å Youôve collected the data so you 

should use it?? 

Å Assumptions on which data to 

average or summarise may not be 

logically or biologically valid 

Å Usually much greater variability in the 

dataset 

Å ñCleanerò 

Å Easier to visualise 

Å Less variability 

Å Therefore can achieve a higher R2 
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Summarising or Averaging Variables 

ÅHourly averages in 6-hour windows: 

Å e.g. Pfautsch et al. (2011). 

Å Windows = 10am ï 4pm; and 12am ï 6am 

ÅData measured every 10 minutes then averaged into 30 minute bins: 

Å e.g. Forster (2012). 

ÅData measured every 30 minutes then averaged into 2 hour bins: 

Å e.g. Duursma et al. (2011). 

ÅSum of diurnal data versus some maximum measurement.  

Å e.g. Pfautsch & Adams (2012): Sum of nightly sap flow versus nightly VPDmax 
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Sap Flow Versus Many Variable 
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Partial Regression 

Source: Table 1, Forster 2012 

Relatively simple and easy to interpret 

 

Shows the response of one predictor  while controlling for other  

 related predictors 
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Partial Regression 

ÅMethod: 

Å Data from non-rain days, or all data 

Å Sap flow is the dependent variable, there can be 

multiple independent variables but only choose 

variables which are meaningful 

Å To lessen variance, average data, e.g. if 

measuring at 15 min intervals, use hourly or 2-

hourly averages 
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Partial Regression 

ÅMethod (cont.): 

Å A statistical package, e.g. SPSS, is needed: 

Å ANALYSE > REGRESSION > LINEAR - then 

insert your dependent and independent 

variables and make sure that "Method:" is set to 

"Enter". Then click on STATISTICS > make 

sure that the "part and partial correlations 

box is ticked" > press continue. Now click 

PLOTS > tick the "produce partial plots" box > 

CONTINUE. Now click OK and the model will 

run.  
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Partial Regression 

ÅMethod (cont.): 

Å Find the results in the Partial Correlation table 

(in SPSS this is in the coefficients table) 

Å Partial R2 = the square of the partial correlation 

multiplied by 100 

Å VPD Partial corr. = 0.682 

Å Partial R2 = (0.682 * 0.682) * 100 = 46.518% 
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Partial Regression Plot 
Source: Adapted from 

Table 1, Forster 2012 


