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Research over 30 years of rising 2CO
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Leaf physics & physiology
Stomatac linking photosynthesis, heat flux &
transpiration
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Leaf energy balance
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Coupled leaf energy balance, photosynthesis &
stomatal conductance
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7 unknowns with 7independent equations &
many parameters for auxiliary equations
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Stomatal conductance, assimilation rate l&af
water potential
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Tuzet, A., Perrier, A. and Leuning, R. (2003). A coupled model of stomatal conductance, photosynthesis and transpiration.
Plant, Cell and Environment, 26:1097-1116.
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Demand- supply for CQ
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Stomatal conductances
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Leuning, R., Tuzet, A., and Perrier, A. (2004). Stomata as part of the soil- 0 10 20 30
plant-atmosphere continuum. In 'Forests at the Land-At mospher e. I ntfferfacebd 1 .
M. Mencuccini, J. Grace, J. Moncrieff, and K. McNaughton (Editors), pp. 9- Ds (mmol H,O mol™ air)
28. CAB International, Wallingford UK.
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Water flow through plant
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Water flow to roots




Water flow through soil and plant
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Equate water flow through plant with transpiration
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Relative humidity 7 links transpiration & leaf water potential

hi — expmvwv/pvRTsv _

Tuzet, A., Perrier, A. and Leuning, R. (2003). A coupled model of stomatal conductance, photosynthesis and transpiration.
Plant, Cell and Environment, 26:1097-1116.
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Soll water potential vs radial distance from root
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Soll water potential dynamics
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Water potentials during drying cycle
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G,.LE A& ¢/ c as soil dries
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Conductancesrs Dyand y,
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Conductance/sA & PAR
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Models need measurements for parameters &

testing
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Cost function, J
1. system boundary, B
2. inputs, u
3. model structure, M
i 4. model states, X 4
: 5. initial states, X, _
6. parameters, d Errors in each
7. outputs,y component affects
8. observations, z model performance
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Liu, Y. Q. and Gupta, H. V. (2007). Water Resources Research 43, W07401, doi:10.1029/2006/WR005756. %




Micrometeorology
Mass balance for horizontalllijomogeneous flow
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EddyCovariance; measurements at canopy scale
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