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NOW WHAT! THE GAME OF CLIMATE MODEL BTASES

. Use value
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account for new knowledge

algorithms for poorly
understood process.



HOW CAN YOU TELL WHETHER PROBLEMS ARE
s IRUCTURAL
OR

PARAMETRLC
?




PARAMETER EXPLORATION

One-At-A-Time
sensitivity analysis
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narrow parameter fields
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ARENTWE SUPPOSED TO HAVE PARAMETERS WE CAN MEASURE!



REN'TWE SUPPOSED T0 HAVE PARAMETERS WE CAN MEASURE!
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Fig. 6 Worldwide range in specific leaf area (SLA) along a latitudinal gradient for the main plant functional types. Grey, all data; black,
data for the plant functional group (PFT) under scrutiny.




50, TFWE CALTBRATE THE MODEL T0 THE DBSERVATIONS...

IS TTCHEATING!



fE5 15 1T CHEATING] NO

We shouldn’t fit to the same data There is nothing magic about the existing parameter
we are testing the model with values
We should be able to observe They have both observation error and real variation

model parameters . . o . .
It is better to calibrate objectively than iteratively

We can (and willl) be transparent about our process

We can isolate structural bias or other issues if

calibration fails

We need a robust simulation of the present day to say

sensible things about the future



[HE CHOSEN ONES: REDUCED PARAMETER SPACE

cn_s1 : Soil C:N ratio pool 1 mbb_opt : Ball-Berry stomatal slope
cn_s2 : Soil C:N ratio pool 2 :
- P N_costs : Costs of active N uptake
knitr_max  : max rate of nitrification
FUNfracfixers : frac of vegetation that can fix N denit_coef : Denitrification coefficient
slatop : Specific Leaf Area (TRY) denit_exp : Denitrification exponent
leaf _cn : Leaf C:N ratio (TRY) ) .
Ig_counts : Fire ignition counts

froot_leaf : Fine root:leaf ratio

, o . baseflow : Rate of water loss to rivers
gr_perc : Growth respiration fraction
r_mort : Stem turnover rate (mortality) snow : 2 snow density parameters

root_depth : Exponent of root profile

RANGES FROM LTTERATURE. OR LOGTC/TUDGEMENT
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NPP

RELATIVE
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% change

Elevated CO2 response (400 to 650 ppm - Oak Ridge, TN)
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LONCLUSTONS OF PERTURBATIONS,

There are no nasty surprises
The model works as we might intuitively expect it to

Many alternative Nitrogen cycles (high and low fixation/loss rates) are possible

within similar-looking carbon cycles.



Current CLM5 tag has:

* Low Amazon GPP
* Overproductive Boreal Forest

» LAl too high in temperate forested
regions

» Latent heat flux too low in Amazon
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GPP (perturbation from default) gC/m”2/year
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* Boreal GPP bias reduced 50%

* LAl temperate biases
significantly reduced

* LH biases improved slightly

* Amazon GPP bias persistent

Sanderson, Fisher et al. in prep
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First Order ensemble
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First Order ensemble
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- Some of the chosen parameters had little
impact

- New parameters identified with important
influence

-Defaults altered in line with new data

-Model baseline code changed between
runtime (bug fixes, hydraulics code, respiration
model correction, etc.)
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TAKE HOME MESSAGES

-New philosophical frameworks are needed for understanding our confidence in

complex models

-We are trialling one parameterization framework (there are others), and this
represents a major departure from the normal course of ESM component

development

-This is not a trivial problem. Further efforts will be appropriate even post CLM5

release.
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