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® Morris Method

The Morris method is often used as the first step in global sensitivity analysis to screen out those
parameters that have negligible effects on the output variables. Given that X = (xy, ..., x,,) represents
the n-dimensional parameter vector and f(X) represents the model output, the elementary effect of
the ith input parameter on the output variable can be defined as

_ fOq, v, Xi_1, X + A, X404, o x) — F(X)
A

where d; is the elementary effect of the ith input parameter, A is a predetermined multiple of

d; (D

1/(p — 1), and p is the number of levels corresponding to quantiles of the parameter distribution.
After repeating this procedure r times, the sensitivity measures of the Morris method can be
obtained, which are defined as

M = Zdi(j)/r )
i=1
and
o= | @G - m/r ®)
=1

where p; and o; are the mean and standard deviation of d;, respectively.
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Figure 1. Morris sensitivity indices of mean annual GPP to the input ecophysiological parameters. (a)
Haibei Station (alpine meadow); (b) Damxung Station (alpine steppe).
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Figure 2. Sobol’ sensitivity indices of mean annual GPP to the input ecophysiological parameters
screened by the Morris method. (a) Haibei Station (alpine meadow); (b) Damxung Station (alpine

steppe).
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Figure 3. Comparisons between GPP derived from EC measurements and GPP simulated by the
version of VO, V1, and V2 for the validation year. (a) Haibei Station (alpine meadow); (b) Damxung

Station (alpine steppe).
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Figure 4. Comparisons between NEE measured by EC technique and NEE simulated by the version
of VO, V1, and V2 for the validation year. (a) Haibei Station (alpine meadow); (b) Damxung Station
(alpine steppe).
10 6
«  Observed «  Observed
1 Simulated (V0) —— Simulated (V0)
¢ — Simulated (V1) 31— Simulated (V1)
’m; —— Simulated (V2) 2 | —— Simulated (V2)
= ] 2 44
£ £
% )
27 7 31
o L
z, E
Z 4]
s s,
“ ”
[ m
= =
14
0- - T T T 0 T T T 1
2004-1-1 2004-4-1 2004-7-1 2004-10-1 2005-1-1  2005-1-1 2005-4-1 2005-7-1 2005-10-1 2006-1-1
Date Date
(a) (b)

Figure 5. Comparisons between TER derived from EC measurements and TER simulated by the
version of VO, V1, and V2 for the validation year. (a) Haibei Station (alpine meadow); (b) Damxung

Station (alpine steppe).



