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Above-ground biomass and structure of 260 African tropical forests

Abstract

We report above-ground biomass (AGB), basal area, stem density and wood mass
density estimates from 260 sample plots (mean size: 1.2 ha) in intact closed-canopy
tropical forests across 12 African countries. Mean AGB is 395.7 Mg dry mass ha2l
(95% CI: 14.3), substantially higher than Amazonian values, with the Congo Basin
and contiguous forest region attaining AGB values (429 Mg ha21) similar to those of
Bornean forests, and significantly greater than East or West African forests. AGB
therefore appears generally higher in palaeo- comparedwithneotropical forests.
However, mean stem density is low(426+11 stems ha21 greater than or equal to 100
mm diameter) compared with both Amazonian and Bornean forests (cf. approx. 600)
and is the signature structural feature of African tropical forests. While spatial
autocorrelation complicates analyses, AGB shows a positive relationship with rainfall
in the driest nine months of the year, and an opposite association with the wettest
three months of the year; a negative relationship with temperature; positive
relationship with clay-rich soils; and negative relationships with C: Nratio (suggesting
a positive soil phosphorus—AGB relationship), and soil fertility computed as the sum
of base cations. The results indicate that AGB is mediated by both climate and soils,
and suggest that the AGB of African closed-canopy tropical forests may be
particularly sensitive to future precipitation and temperature changes.



