Transcript of video 4 of Guy Green.

Thus one frequently reads, in the popular media, in even scholarly literature, serious scientific publications, statements to the effect that a model or simulation “proves” or “shows” that something in the physical world is the case. Well, assertions like that are self-evidently unsound. By definition, ALL the models are incomplete and the validity of the output of the models is dependent entirely upon the soundness of the data and the validity of the assumptions on which it is based, not to mention the program which gives expression to those assumptions.
Strictly speaking, the only statements which a model can make are statements about (that) itself. Of course a model can help us to understand the real world but only when its output is used in conjunction with empirically-derived data.
A dramatic example of over-reliance upon modelling was provided by the construction of the Millennium Bridge, an air spring bridge (= a suspension bridge) across the Thames. (https://www.youtube.com/watch?v=KAz21STUbvA, https://www.youtube.com/watch?v=eAXVa__XWZ8,
https://www.youtube.com/watch?v=SQEAj29IkNU
https://www.youtube.com/watch?v=eiaM_LZUsqM
Now this magnificent structure had to be closed two days after it had been opened because the synchronized responses of the air springs to random movements on the bridge set up dangerous oscillations. It could be described by the wonderful phrase, “synchronized pedestrian footfall”. The failure to predict this phenomenon was a direct result of over-reliance on predictions made by computer models about the behaviour of the bridge and a complete failure to take into account the behaviour of real human beings on a real bridge.
Another example was provided when a computer-generated model of the heart was used to persuade the United States Food and Drug Administration that an apparently dangerous effect that was caused by clinicians testing a new drug which they’d developed for hypertension and anxiety, XXXX (name, unclear) was in fact harmless. The drug was approved without further clinical tests, the first time modelling data had ever been a decisive factor in the Administration’s approval process. But shortly after its release XXXX (the drug name, unclear), had to be recalled because experience with its use in the real world, as opposed to the virtual world of the model, showed that it did indeed have harmful interactions with other drugs. 

In the work, to which I have already referred, “Useless Arithmetic”, the authors presented a convincing case showing how inadequate mathematical modelling has proved to be in dealing with complex systems.
The problems they argue, do not just reflect defects in the particular models they cite is endemic to all modelling for any complex environmental or human process.

In the case of climate change, they note some of the many variables and feedback loops, ranging from heat exchange between the oceans and the atmosphere, variations in the Earth’s albedo, and the effect of cloud cover, through to long-term climate cycles, any one of which, one reviewer observed, could accentuate or ameliorate climate change and do so with runaway dynamics. The author’s treatment of the modelling used by the Intergovernmental Panel on Climate Change to predict sea-level rises epitomizes their argument. They point out that the IPCC used a pyramid of models to determine future sea-level rise. Each model has its own set of unknowns and uncertainties, which feed into the next model, and the next, and the next. At the top of the pyramid, are the models that put it all together. The whole process is summed up by the authors as, “Assumption upon assumption, uncertainty upon uncertainty, and simplification upon simplification are combined to give an ultimate and inevitably shape the answer, which is then scaled up to make long-term predictions of the future of sea-level rise.”
Now, it must be said that the IPCC itself often expresses reservations about the extent to which these projections can be used to predict future sea-level rise. But as the authors point out, and I think the experience of everyone in this room would be, that the report is presented in such a way that for the public and some decision-makers, those reservations are hardly acknowledged. 
My third and final example of influences which impair the doing or application of science today is the way in which environmental science is flawed by the lack of intellectual discipline, coupled with ideology, which are reflected in the formulation and the application of the Precautionary Principle. “The Precautionary Principle” has entered the language; it’s frequently referred to in discussions about environmental issues and it’s frequently referred to in regulatory regimes governing environmentally sensitive activities. But a threshold problem of applying the principle is that it is routinely referred as if it had a suitable, universally accepted measurement, but it does not. When it first gained currency, the principle was generally understood to mean that, where a proposed activity might cause irreversible environmental harm, a lack of full scientific certainty is not a sufficient reason for not taking measures to guard against that harm. That’s how it started. But over the years, the principle has been given dozens, literally dozens of different formulations in international agreements, and the legislation and policy statements of individual countries. Some make the principle applicable where harm is . . 

END OF VIDEO 4
