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Comparison of precise records
from around the world tells a story...
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Anomalies in CO, growth

Mostly Africal >

El Nino
Source: IPCC WGl fig 7.9



Savannas show high interannual
variability of NPP

Analysis: Chris Williams, NREL



Interannual variability of rainfall and
Net Photosynthesis

CA Williams, NP Hanan, | Baker, GJ Collatz, J Berry and AS Denning 2008 Interannual variability of photosynthesis
across Africa and its attribution. JGR 113



Leaf area duration explains most of
the spatial variation of NPP

CA Williams, NP Hanan, | Baker, GJ Collatz, J Berry and AS Denning 2008 Interannual variability of photosynthesis
across Africa and its attribution. JGR 113



...but the interannual variability of C uptake Is
almost entirely due to soil moisture



Variability Is greatest in the semi-
arid to subhumid range



Linear relation between
grass production and rainfall
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Interannual variability of grass
production is higher on clays than
sands

Grass AG NPP (g/m2/y)
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It is possible to temporally unmix the FAPAR signal
Archibald and Scholes (2007) J Veg Sci



Almost all of the variability in NPP
IS due to the grass component

Data: Sally Archibald and Walter Kubheka



The Skukuza flux tower

Photo of the
Skukuza flux
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Getting better estimates for Africa

DO

Measured NEE (gC/m2/day)

Predicted using the standard Predicted using our new

. method — tailored to savannas
CarboEurope technique



Carbon uptake and loss at Skukuza

Sink in 6
> out of 23
years

Archibald (in press) Biogeosciences, CarboAfrica special issue



Daily time-scale variabllity
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Williams, Hanan and Scholes (in review) Complexity in water and carbon dioxide fluxes
following rain pulses in an African savanna Ocologia
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Carbon cycle pulses are complex
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The role of vegetation fires

o Africa is the ‘fiery continent’
— ~half the global burned area

e Two major international campaigns (Safari
'92 and Safari 2000) have focussed on this
Issue

« Ongoing work since then on quantifiying
the burned area, fuel loads and emissions
and their sensitivity to climate and
management



Fire patterns in southern Africa

1. Fire regimes are mostly under environmental contr ol
2. The areas where the largest fraction of the lands  cape burns
do not have the biggest fires

Archibald et al (in press) Global Change Biology
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Surprise!
In Africa, more people, fewer fires
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~an Africa rise to an acceptable
level of human development
without overloading Its
environment and the global
atmosphere?

)08 Africa : Ecological Footprint and Human Wellbeing WWF- Gland, Switzerland and
ootprint Network (GFN), Oakland, California USA.ISBN 978-2-88085-290-0



Summary

« Africa is the source of a disproportionate fraction
of the interannual variation in atmospheric CO,
growth

e Caused by:

— exposure to ENSO,

— large land area in the semi-arid tropics

— features of savanna ecology — soils, fire and tree-
grass interaction

« African is poised to become significant carbon
source as a result of land cover and land use
change, as well as climate change



Semper aliquid novi Africam adferre
‘Africa always brings something new’

Pliny the Elder



