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The narrative

Eyring et al., Nature Climate Change 2019, Jakob BAMS 2010, Schneider et al., GRL (2018)



Working Hypothesis: 

Data, in the form of new observations, or more precisely measured parameters,  has 
become irrelevant for the Climate (& NWP) Modeling enterprise.



So why measure?







It wasn’t always like this … the 1965, 66 and 68 Kansas Experiment



The GEWEX Cloud System Study

Browning et al., BAMS (1993)



… it’s due to differences in entrainment.

Moeng et al., BAMS (1996)



DYCOMS-II (the proposal)

DYCOMS Proposal



DYCOMS-II (the measurements)

Stevens et al., QRRMS (2003)



DYCOMS-II (the modelling)

Stevens et al., Mon. Wea. Rev. (2005)



DYCOMS-II (the bonus)

Stevens et al., BAMS (2005)



DYCOMS-II (the difference)

Eyring et al., Nature Climate Change, (2019)



Remarks

• DYCOMS-II emerged out of modelling … and like the Kansas experiment benefitted from repetition.

• Structurally the large-scale models proved ill suited to incorporate advances in understanding, but process level models 
were well attuned to the measurements.

• As a result DYCOMS-II measurements advanced understanding, and set the foundation for improved process models.  
They remain the benchmark for every LES of stratocumulus, to the present day. 

• In the process our minds were opened to new ideas, and  new methods were developed which influence field studies to 
this day.



EUREC4A another example

Sherwood et al., Nature (2014), Vial et al., J. Adv. Mod. Earth Syst. (2018), Stevens et al., BAMS (2016)

Starting from the physical hypothesis that the 
low cloud feedback in models is driven by a 
sensitivity they imply between convective 
mixing and the sub-cloud layer structure.



Testing of new measurement methods during NARVAL2

Bony and Stevens, J Atmos. Sci (2019)



New insights already emerging well before the field campaign

Stevens, Bony et al,QJRMS  (2019)

Gravel Flowers



Emergent Constraints? 

1.Measurements
2.Relationship (model)

3.Physical Hypothesis

New life for observations in the Earth System?



‘Emergent Constraints’ … the counter revolution

Emergent Constrainers

Karl Popper

1.Physical Relationship
2.Relationship (model)

3.Measurements

What I’ve been advocating is the other way around

its more about ideas.



Conclusions

• The traditional narrative as to how models and observations link together is not a compelling one.

• In most cases emergent constraints are a parody of the scientific practice

• Measurements can be motivated by ritual/tradition, nostalgia, or rebellion.

• Rebellion is the most compelling motivation

‣ resist the hegemony of global modelling

‣ subordinate models to measurements

‣ reassert the value of understanding

• Measurements associated with big ideas often develop through iteration

• In almost every measurement campaign I have been involved, nature introduces me to new ideas in ways that models 
rarely do.

Most importantly measurements need modelers, but this involves changing 
the culture of modelling so as to emphasize ideas rather than prediction.


