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First, definitions

* Climate variability

— The temporal variations of the atmosphere— ocean system
around a mean state. Typically, this term is used for
timescales longer than those associated with synoptic
weather events. The term "natural climate variability" is
further used to identify climate variations that are not
attributable to or influenced by any activity related to
humans.

* Climate Change

— Any systematic change in the long-term statistics of climate
elements (such as temperature, pressure, or winds)
sustained over several decades or longer. Climate change
may be due to natural external forcings, such as changes in
solar emission or slow changes in the earth's orbital
elements; natural internal processes of the climate system;
or anthropogenic forcing.
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NOVEMBER NINO3.4 MULTI-MODEL
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SST Anomaly (°C)
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SST Anomalies (°C)
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Figure 1. Average sea surface temperature (SST) anomalies (°C) for the week centered on 6 January
2016. Anomalies are computed with respect to the 1981-2010 base period weekly means.



|Year|DIF|JFMIFMAIMAMIAMIIMJ]|JJA|JASIASOISONIONDINDJ|
1997 -0.5 | -0.4|-0.2 | 0.1 | D.6 1.0 1.4 | 1.7 | 2.0 | 2.2 | 2.3 | 2.3
1998 2.1 1.8 1.4 i.0 | 0.5 |-0.1 |-0.7 |-1.0(-1.2|-1.2|-1.3 | -1.4
1%99%/-1.4|-1.2|-1.0|-09-09|-120|-1.0|-1.0/-1.1|-1.2 |-1.4|-1.6
2000|-1.6|/-1.4|-1.1|-0.9|-0.7|-0.7|-0.6 |-0.5|-0.6|-0.7 |-0.8|-0.8
2001-0.7|-0.6|-0.5|-0.2|-0.2|-0.1 0 -0.1|-0.1/(-0.2 |-0.3|-0.3
2002 -0.2 | -0.1) 0.1 0.2 0.4 | 0.7 | 0.8 | 0.9 1.0 1.2 | 1.3 1.1
2002 0.2 | D.6 0.4 0 -0.2-0.1 ) 0.1 0.2 0.3 0.4 | 0.4 0.4
2004 0.3 0.2 0.1 0.1 0.2 0.3 0.5 (0.7 | 0.7 | 0.7 | 0.7 | 0.7
2005/ 0.6 | 0.6 | 0.5 | 0.5 | 0.4 0.2 0.1 0 0 -0.1(-0.4)]-0.7
2006 -0.7|-0.6|-0.4|-0.2 | 0.0 0.1 0.2 0.3 10.5 (0.8 | 0.9 (1.0
2007 0.7 0.3 0 -0.1|-0.2-0.2|-0.3|-0.6(-0.8|-1.1 |-1.2|-1.3
2008/ -1.4|-1.3|-1.1|-0.9-0.7/-0.5|-0.2|-0.2-0.2|-0.3|-0.5|-0.7
2009 -0.8|-0.7-0.4|-0.1| 0.2 0.4 | 0.5 |0.6 | 0.7 1.0 | 1.2 1.3
2010 1.3 1.1 | 0.8 | 0.5 0 -0.4(-0.8-1.1/-1.3|-1.4|-1.3|-1.4
2011/-1.2|-1.1/-0.8|-0.6|-0.2|-0.2|-0.2 |-0.5|-0.7|-0.9 |-0.9|-0.8
2012 -0.7-0.6-0.5|-0.4|-0.3|-0.1| 0.1 0.3 0.4 0.4 | 0.2 | -0.2
2013 -0.4)-0.5|-0.3|-0.2|-0,2|-0.2|-0.2-0.2)|-0.2|-0.2|-0.2]|-0.3
2014 | -0.5 | -0.6|-0.4 |-0.2 0 0 0 0 0.2 0.4 | 0.6 0.6
2015 0.5 0.4 | 0.5 | 0.7 | 0.9 1.0 1.2 | 1.5 1.8 | 2.1 | 2.2 | 2.3




NINO3.4 SST Anomaly (°C)

La Nifia 2016/17?

Mid-Feb 2016 Plume of Model ENSO Predictions
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EMSO state based on NINO3. 4 SST Anomaly
Meutral ENSO: -0.5°C to 0.5°C
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Spearman's Correlation

Spearman’s correlation
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Do forecasts work?

DJF Rainfall Area-Average (Africa south of 10°8)
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IRl Multi-Model Probability Forecast for Precipitation
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IRl Multi-Model Probability Forecast for Precipitation

for November-December-January 2016, Issued October 2015
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Forecast Application

Application modelling examples
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Modelling: variability — change link
Kedo\ls Tau: DJF 1979/8 to 200/03 CCAM~ECHAMS projecfec chyo_nqe in rnd (%)
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CCAM-AR4 DJF Max Temp: 1980/81-2009/10

CCAM-AR4 DJF Max Temp: 2070/71-2099/00
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SADC DJF Maximum Temperatures:
Ensemble Mean & Area Average Witbank Maize Yield Index
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Observations {red) / Hindcasts (green)

Co-production
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In conclusion

Difference between climate variability & change
— Can you, first of all, cope with variability?

South Africa has limited, albeit useful, seasonal
predictability

Climate change

— Rising temperatures — reliable

— Decreasing rainfall — less reliable
— Consequence for agriculture: reduced crop yield

Tailored forecasts and projections possible
through co-production



