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The spatio-temporal (ST) modelling of environmental processes is now part of the foun-
dation of environmental epidemiology. Within that domain lies the quest to establish that
perceived links between environmental hazards and adverse human health are causal. In
turn, environmental risk analysis, now a fundamental tool in the development of mitiga-
tion measures and regulatory policy, relies on convincing evidence that they are. At the
bottom of the process-to-policy chain lies dependence in a variety of forms.

This expository lecture will, depending on time available, review a variety of issues about
causality that have arisen anew in modern environmental epidemiology that even suggest
some possible research questions. I will touch on the topic of qualitative uncertainty that
has largely been ignored in statistical science but prominent in other fields where the issue
of causality arises. How in particular do you assess the assessors?

The issue of probability based-(randomized) vs model-based (non-randomized) experi-
mental designs arises anew inmonitoring ST processes. The latter are even dictated by the
Bayesian paradigm, but I will describe recent work that shows that even Bayesians some-
times need to use randomized designs. Spatial dependence arises in multicenter studies:
should strength be borrowed or notwhen the STprocess is non-stationary? Can Simpson’s
paradox and its cousin, ecological bias arise in such studies, when data from the various
centers are aggregated and if so, will increasing the sample sizes resolve the paradox? In
general, when should strength be borrowed in a multi-center study when covariances are
not isotropic and what is the impact of doing so in that case?

Measurement error can play a strange role in that causality can be “transferred” from one
environmental process to another. In this context, the importance of using multivariate
ST models will be seen-even where just one of the processes if of direct concern.
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