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Using ecosystem experiments to improve
vegetation models

Belinda E. Medlyn'**, Sénke Zaehle®, Martin G. De Kauwe', Anthony P. Walker®, Michael C. Dietze®,
Paul J. Hanson®, Thomas Hickler®, Atul K. Jain’, Yiqi Luo®, William Parton®, I. Colin Prentice®,
Peter E. Thornton®, Shusen Wang", Ying-Ping Wang", Ensheng Weng", Colleen M. Iversen®,
Heather R. McCarthy?®, Jeffrey M. Warren*, Ram Oren'" and Richard J. Norby*

Box 1| Examples of analyses used in the tion-centred approach.

Model simplification. One technique is to compare all outputs  importance for predicting the ecosystem-level consequence of
for a given process against those from a ‘lowest common denomi-  CO, fertilizationbwtalseoddentify which of these assumptions
nator” simple model. For example, 10 of the 11 models considered wryu‘pfmrlrd by observations. =~ ~

here applied similar representations of stomatal conductance. All _~

used different versions of the stomatal conductance model of Ball”
Woodrow and Berry®. The simplest possible application of this
maodel predicts that WUE, defined as canopy assimilation divided

1

N
Model decomposition. A second techniqueNjs to decom-
pose a process into its components to identify whigh of several
underlying assumptions is causing intermodel d‘ﬁ{cmnc‘cs”-"‘.

by transpiration, should be proportional to the C,, indep of
model parameterization, We therefore compared modelled WUE
against this simple prediction. In two of the models, the difit-

ence from the simple model could be attributed to the fact than

they used structurally different variants of the Ball, Woodrow and
Berry model, which do not yield the same proportional response
to C,. Leaf-level gas exchange data from both experiments sup-
ported the simplest possible model rather than the variants™.
Thus, this approach allowed us not only to identify an important
difference amane the ag afthe models and gutline theic

For ple, ref. 28 decomposed net primary |production
{MPE, gC m yr') into N use efficiency (NUE, gC pygN] and N
uptake (N, gN m? yr'): J
NPP=NUExN, <
~ =

Using this deévommposition Tef. 28 showed that, although sev-
eral models correctly estimated the eC, effect on NPF, they did so
for the wrong reason: effects of eC, on NUE were overestimated,

i effecis on N__were il i d
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Joint control of terrestrial gross primary productivity
by plant phenology and physiology

Hanyang Xi . Shull ML™ ", Philippe Clal®, tvan A lansens®, Siquan Chen®, Christof Ammann’, altaf Arain®,
Patar O ", Alessandro Coscatti, Damion Bonal, Mina Ruchmann®, Peter 5, Curtis, Shiping ©
it . Christian

3 ; Teodoro 3 it
Dateng Hul', Gerard Kiely”, lanwel L™, Magous Lund”, Vincenzo Maghule®, Barbara Marcolla'™, Luts Merbald®,

4  Phenology: Carbon uptake period (CUP)
Physiology: Maximum GPP (GPP,,,)

GPP can be decomposed
as:

GPP

| GPP =a X CUP X GPP,,,
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Joint structural and physiological control on the interannual
variation in productivity in a temperate grassland: A
data-model comparison
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JGR Biogeosciences

Research Article & Full Access

Leaf Area Rather Than Photosynthetic Rate Determines
the Response of Ecosystem Productivity to Experimental
Warming in an Alpine Steppe

Fei Li, Yunfeng Peng, Dianye Zhang, Guibiao Yang, Kai Fang, Guangin Wang, Jun Wang,
Jianchun Yu, Guoying Zhou, Yuanhe Yang &

First published: 01 July 2019 | https://doi.org/10.1029/2019)G005193
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