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In their paper “Limited climatic space for alternative ecosystem states in Africa” (8 June, p. 1038),
Higgins et al. use a plant growth model applied to species distribution and climate variables, to argue
that Alternative Ecosystem States (AES) have limited importance in Africa. However, their model does
not account for key ecological factors in Africa such as large herbivores and fires (1, 2). Their
exclusion raises serious doubts about the model's validity. Higgins et al. emphasise how well their
model predicts the distribution of forests and savannas. However there is a poor fit in the maps
predicting optimal areas for several growth forms (3, 4). The model failed to identify the major areas of
shrub dominance in Africa, fynbos and karoo shrublands in the south-west and steppe shrublands in
north-east Africa (their Figure 1). Succulents are predicted for the north African Mediterranean coast
where there are none (and for large areas of southern Africa) presumably by erroneous extrapolation
from succulent distribution in South Africa. Optimal ‘relative climatic suitability’ for Ca grasses is
predicted for the southern margins of the Sahara desert (their Figure S2) but not the vast savannas that
cover most of the rest of the continent.

Higgins et al. argue that the maps they derived show limited potential for tree growth in areas they
identified as climatically limited savannas contradicting other studies identifying large areas of mesic
savannas as suitable for large-scale tree planting. However, their model fails to predict a forest-suitable
environment in areas supporting large-scale commercial forestry plantations, e.g. in southern Africa (5).
In fact, it is unknown how much of the areas they predict as savannas, and are actually savannas ("true
savanna predictions"; in their Fig. 3), could sustain a forest, and would therefore be examples of AES.
Higgins et al. gloss over additional evidence for AES including paleoecological studies of system shifts
between savanna and forest, hysteresis, historical studies, remote sensing and multi-decadal fire
suppression experiments, both natural and by design, in Africa and elsewhere showing major
ecosystem shifts typically linked to fire suppression or addition (6—10).

We conclude that Higgins et al. cannot be used as a basis for interpreting alternative ecosystem states,
the potential for tree planting in Africa, or whether climate and physical site factors determine forest



and savanna distribution. We suggest that the problem may lie in assuming that the distribution of
species represents a fundamental niche and not a realised niche so that their apparently physiologically
based model is really a rather complex correlative model following a long line of predecessors. The
models lack seedling and sapling stages, widely considered to be key to whether trees can escape the
flame zone and thereby exist in savannas or be restricted to forests (11). Fire is not included as a source
of biomass loss. Nor is there any explicit consideration of shade, a major factor separating forest from
savanna species (12). It lacks most of the fundamental mechanism to simulate a dynamic system such
as African ecosystems. Exploration of the dynamic response of the model, for example to changing
CO:2 from 400 ppm to 280, might help reveal its sensitivity to environmental drivers outside those used
to derive physiological parameters from inverse models of contemporary plant species distributions.
Process-based models based on measured physiological, and fire response traits, are more appropriate
tools for exploring the potential for alternative stable states because they test what could be and are not
restricted by what is (13-15)

Higgins et al. model contributes little to the understanding of the processes assembling African
ecosystems, and cannot be taken as evidence against AES. In our changing world, we need more
mechanistic and dynamic models before casting aside all evidence for fire and herbivores limiting
distributions of forests (2).
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