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From Larcher (1995) Physiological Plant Ecology by depth



Stable Isotope Tracers
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The Inverse Problem

H(z|60)=[h(2.210)dz
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GOAL: estimate & understand /(23| 60) and 0

APPROACH:
Bayesian Hierarchical Inverse Modeling




The Process Models

Plant water uptake

Soil respiration
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The Data Models

Plant water uptake

Soil respiration

What are
W, O, ty, O, ,Uz?
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What is
0.?

r(z,t) = f(6,SWC(z,t),T(z,t))
= Rp,(t)
= pi(2,1t)

513CEs () ~ No(5°C,,,(t), 02)

R (t) ~ No(Ry,(t),0%)

\ From isotope mixing
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The Inverse Solution

 Bayesian estimation routine
e Markov chain Monte Carlo
 Plant water uptake
* Metropolis-Hastings, Matlab
e Soil respiration
» WinBUGS program
e Posterior distributions for:
= Parameters: o, o5, ty, 0oy Uoy O;

= Fractional contributions: g(z,1), p,(z,t), Py(t), P(?)
= Profiles: RA(2), U(z,t), r(z,1)





