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Predicting evapotranspiration in a successional forest

without eddy covariance measurements
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Introduction Modeling approach Sensitivity to interception and time step Sensitivity to interannual variability
The hydrology of ecosystem succession gives rise to new  We tested two data-driven soil water balance models at the MODEL | MODEL Il = 1500——
challenges for the analysis and modeling of the chronosequence and we validated the results using water vapor _ _ E 1000
components of the water balance. Recent large-scale = measurements during summer periods (100 days from the end Modelled and observed mean 30-min summer AET (2001-2008) -
alterations of forest cover across the globe (Hansen et  of June till the end of September) from 2001 to 2007. 0.1 0.1 -
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This study explores the potential of modeling summer OIS 5', 2 4 sese 08GECeas 3 2 Dam@:@@ e T ' ' o
evapotranspiration (AET) along a successional forest by where P(t) is the precipitation, g(t) is the percolation, Z: is the T of ity Time of day il | o 2y |~ Modell
using observed soil moisture dynamics. AET estimated  active rooth depth and 6(t) is the volumetric soil water content s 7 . . T e s
with this approach could complement the scarce and | Modelled and observed mean daily summer AET (2001-2008) 0
expensive direct measurements from eddy-covariance. We assume: p ) _ 300—— , , o Observed
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1) The FLUXNET experimental Douglas-fir chrono-  1Wo different time steps (At): 30min and 1day 7y E
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sequence located in Campbell River, BC, Canada < < - The model provided acceptable seasonal estimates at YS and IS. In both stands, soil
(Jassal et al., 2009). Summers are warm and dry TSt~ A S 7 g R 33 m . - - - . % = = = 2 moisture and AET responded in a similar way to climate variability
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- Water vapor and carbon fluxes measured using the y y - The behavior at MS was more difficult to_ predict in extreme years. During 2003 (unusually
eddy-covariance technique over three different stands Modelled and observed mean warm and dry) AET was largely overestimated
of varying age : daily summer AET (2001-2008)
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Year of est. 2000 1988 1949 it " Modeled MS S 0.4} a . 1 04l '
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Stand density (Ha™) | 1400 Ao 1100 A At = 30min: low AET values during the day compensate large values at night Z I I
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Research questions
| | - Stand [ AET (mm) AET (mm) - Model | AET (mm) - Model I The results confirm both data-driven models as reliable methods to predict summer
1) Can a data-driven model using soll moisture measure- Obs Sim At=30min | Sim At=1day | Sim At=30min | Sim A=1day AET within an ecosystem successional chronosequence. The main advantages of
ments be used for predicting summer AET In forested this method are:
ecosystems? 24 m — YS | 129 (23) 121 (46) 73 (24) 133 (47) 73 (24)
- _ _ - | 1) Soil moisture measurements in summer can help to constrain AET within an
2) Is the prediction with this model sensitive to forest age, ] 1S 159 (22) 136 (28) 63 (13) 170 (38) 63 (13) acceptable error range
interannual climatic variability, and computational time .
step? YS S MS MS | 167 (13) 177 (44) 96 (28) 207 (39) 96 (28) 2) Summer AET can be predicted without eddy-covariance measurements by using
a soil water balance data-driven approach and a computational time step At of 30min
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