Remotely sensed vegetation phenology for
describing and predicting the biomes of
South Africa

Konrad Wessels
Karen Steenkantp
Graham von MaltitZ,
Sally Archibald

PwpNpPE

Article first published online: 5 AUG 2010
DOI: 10.1111/j.1654-109X.2010.01100.x

© 2010 International Association for Vegetationesaie

Applied Vegetation Science

Volume 14, Issue pages 49-66, February 2011

Additional InformatioriShow All)

How to CiteAuthor InformationPublication History

How to Cite

Wessels, K., Steenkamp, K., von Maltitz, G. andnsald, S. (2011), Remotely sensed
vegetation phenology for describing and predicthrggbiomes of South Africa. Applied
Vegetation Science, 14: 49-66. doi: 10.1111/j.1669X.2010.01100.x
Authorll nformation
1.
2S:SIR Meraka Institute, PO Box 395, Pretoria 00QiytB Africa
2.
CSIR Natural Resources and the Environment, PO®&x Pretoria 0001, South
Africa
1. Wessds, K. & Steenkamp, K. (Corresponding authokwessels@csir.co.xaCSIR
Meraka Institute, PO Box 395, Pretoria 0001, S&ftica von Maltitz, G. &
Archibald, S.: CSIR Natural Resources and the Environment, P03, Pretoria
0001, South Africa
2. Co-ordinating Editor: Geoffrey Henebry
Publication History

1. Issue published online: 14 JAN 2011
2. Atrticle first published online: 5 AUG 2010
3. Received 19 November 2009Accepted 7 June 2010



Abstract

Questions: What are the patterns of remotely sensed vegetplienology, including their
inter-annual variability, across South Africa? Whe¢ the phenological attributes that
contribute most to distinguishing the differentroigs? How well can the distribution of the
recently redefined biomes be predicted based onteynsensed, phenology and productivity
metrics?

Location: South Africa.

Method: Ten-day, 1 km, NDVI AVHRR were analysed for theipdrl1985 to 2000.
Phenological metrics such as start, end and leofgtie growing season and estimates of
productivity, based on small and large integra) [$] of NDVI curve, were extracted and
long-term means calculated. A random forest regredsee was run using the metrics as the
input variables and the biomes as the dependeiaiblar A map of the predicted biomes was
reproduced and the differentiating importance eheaaetric assessed.

Results: The phenology metrics (e.g. start of growing sepsbowed a clear relationship
with the seasonality of rainfall, i.e. winter andr@mer growing seasons. The distribution of
the productivity metrics, LI and SI were signifielgcorrelated with mean annual
precipitation. The regression tree initially spiie biomes based on vegetation production
and then by the seasonality of growth. A regressie®was used to produce a predicted
biome map with a high level of accuracy (73%).

Main conclusion: Regression tree analysis based on remotely senseatsrperformed as
good as, or better than, previous climate-basedigices of biome distribution. The results
confirm that the remotely sensed metrics captufiecgnt functional diversity to classify and
map biome level vegetation patterns and function.
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