More data but no new answers yet
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Response

In a letter to Nature, we compiled a global dataset of field warming experiments, which
suggested that climate warming could cause the loss of carbon from high-latitude soils,
with the potential to drive a positive feedback that stimulates further warming?*. This
conclusion was based on an observation that areas with larger soil carbon stocks are
likely to lose more soil carbon under warming. However, having compiled data from
even more warming experiments, van Gestel et al.? no longer find support for this
relationship.

In their response, van Gestel et al.? suggest our findings may be the result of having few
data points at high-latitude regions with large soil carbon stocks. To check that this was
not the case, we used extensive statistical cross-checking, showing that this relationship
was consistent throughout our dataset, even after the random removal of ~77% of the
studies. Nevertheless, with data from a greater number of sites, the van Gestel et al.?
study can certainly provide a more robust test of the relationship between carbon stocks
and warming-induced soil carbon losses. Of course, more data still might provide the
statistical power needed to detect such effects, but we agree that this relationship is
unlikely to be as strong as expected based on our initial synthesis. However, this
analysis does not dispute our conclusions about global changes of soil carbon under
warming, because the van Gestel et al.? analysis does not represent a thorough
exploration of the spatial patterns in soil carbon changes under warming.

In our initial analysis?, there was considerable variation in the response of soil carbon
under warming, with both increases and decreases observed across sites. We
examined five possible drivers of this variation (standing soil carbon, annual
temperature, annual precipitation, pH, and clay content), finding that ‘standing carbon
stock’ was a strong predictor. Of course, the size of the standing carbon stock is known
to correlate with various other climatic and geological characteristics, which may
ultimately be the underlying drivers of the relationship that we detected?. Yet this
relationship suggested that areas with large soil carbon stocks are more likely to lose
carbon under warming. As in our study, the site-level responses to warming in the van
Gestel et al.? dataset were also highly variable, supporting the idea that large changes
occur in some geographic regions. However, unlike our analysis, the same five
predictive variables were not sufficient to explain the variation in the soil carbon
response, so it was not possible to predict which ecosystems are most responsive. A



wider range of predictive variables are therefore necessary to explain these large-scale

patterns*. Until this variation is explored using a wider range of predictive variables, it is

impossible to understand the spatial patterns in soil carbon changes under warming that
are necessary to comprehend the net global balance.

We stress that this exchange should not lead to the conclusion that researchers are
divided on this topic. We certainly do not disagree with the findings of van Gestel et al.2.
These new data provide a new perspective on the relationship we observed, but the
analysis does not yet address the extent of global soil carbon losses under warming.
We are highly supportive of the work by van Gestel et al.?, and encourage the inclusion
of more data, particularly in under-sampled regions of the globe, to comprehend the
extent of warming-induced changes in global soil carbon stocks®.
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