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Topics to be addressed

* Ecosystems as the focus of adaptation strategies

» Two practical examples:
*  Wildfires
* Invasive alien plants

* The ‘perfect storm’ when several Global Change factors
interact
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Why an ecosystem-based approach?

* We can'’t deal with 30 000 species individually

* A more integrated approach is needed is we wish to
minimise unintended consequences

» Must work with the natural adaptive capacity and not
undermine it

* A utilitarian approach (ecosystem services are the benefits
which people get from nature) is complementary to
aesthetic and ethical motivations
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Veld fire risk in South Africa (CSIR 2010)
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Fire regimes in South Africa: a good
understanding
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Which ecosystems burn, and why?
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Fire-adapted ecosystems need fire
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NATIONAL NEWS

Fires cost Western Cap R650m

Tough new laws will force offenders to pay for the damage they cause, even umntentlonally

Cape L‘mspondt‘a;v;

CAPE TOWN — The devastating
fires that have raged through
Western Cape since December
and ravaged tracts of Table
Mountain, the Overberg and the
Cape winelands have caused
damage worth ‘more than

premier

declared disaster zones, his com-
mittee had decided not to ap-

proach President Thabo Mbeki

to seek such a declaration. To d&°
this would compound the prob-
lem and might unintentionally
worsen situation, Rasool

It would send out the wrong
signal that Table Mountain, the
fynbos in the Overberg and the

The fires caused losses of
about R6,5m to the agricultural
sector, R391m in fynbns .md
R266m in tourism.

* More than 100 000ha ofland, -~ would:

including  fynbos_and timber

‘were re-
sulting in a slmiﬂcant loss in

dam-

age to the pmvlnce 's wildflower
industry.

More than 4 000 people lost
their jobs as a result of the fires
and the industry also lost mar-
ket share by being unable to
honour export orders.

Rasool said that, despite the
calls for the affected areas to be

Yot ik
level to help lessen the lrnpact of
the fires.

in the province were

FARRT: =

“aimed to achieve the same
result as a declaration of a dis-
aster, was more responsible.
Rasool said once the Disas-
ter Management Act came into

_ effect on Aprll 1, public and

private land owners would

held responsible for clearing

alien vegeétation, considered

the blggest fire hazard, from
eir land.

He said government would
0 Jonger “pussyfoot” around
issue and would have

One such request would be  ampls

for R17m to help with action' to .

start _eliminating the quicker-

grawmg alien vegetaﬂon in the
mvaged

areas controlled by
Cape Natur
He said tlus approach, which

ties for transgres- anlh fire dami of more than R650m, affected parts of
sions. wouldbe!nllnewhhﬂw Western Cape will not be declared disaster areas, premier
extent of the d i NDAY TIMES

A —4 13

our future through science

Cost of wildfires in South Africa (CSIR 2006)

Table 5.4. Summary of annual costs of veldfires in South Africa.
Source of cost Estimated annual cost Notes
(R millions per year)
Timber from 63 Based on average value of pines, eucalypts and other
plantations species.
Downstream timber 252 Assuming that processing value is four times the value of
processing timber lost.
Livestock and grazing 155 Based on untested assumptions of the proportion of fires
that are destructive.
Harvested products 61 Based on patchy estimates of value of producis
from savannas
Harvested products 69 Based on patchy estimates of value of producis
from grasslands
Harvested products 5 Good economic data on value of products available from
from fynbos SOMe areas.
Disruptions to power 36 Based on rough estimates of economic costs of power
supply dips
Houses and structures 2 Conservative estimate. No reliable data available.
Smoke hazards ? Mo estimates possible
Alien plant control 100 Assuming that plant control takes place. Negative impacts
if no control takes place could be substantially higher.
Total 743




Megafires !
Really BIG fires — where and how often?,
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Fire and climate change

Contents lists available at ScienceDirect

Ecological Modelling

journal homepage: www.elsevier.com/locate/ecolmodel

A Hierarchical Bayesian model of wildfire in a Mediterranean biodiversity
hotspot: Implications of weather variability and global circulation

Adam M. Wilson?, Andrew M. Latimer®*, John A. Silander Jr.2, Alan E. Gelfand ¢, Helen de Klerkd

“If, as currently forecasted, climate change in the region continues to produce
higher temperatures, more frequent heat waves, and/or lower rainfall, our model
thus indicates that fire frequency is likely to increase substantially.”

CSIR
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Fire and climate change

Koedoe: African Protected Area Conservation, 2008, 50 (1)

THE RECENT FIRE HISTORY OF THE TABLE MOUNTAIN
NATIONAL PARK AND IMPLICATIONS FOR FIRE
MANAGEMENT

GREG G. FORSYTH
BRIAN W. VAN WILGEN
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Area burnt in forestry plantations in South Africa — actual data up to

2008, and forecasts from Stepwise Autoregressive Method
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Invasive alien species and global change

* Climate change destabilises ecosystems, opening gaps for
weedy species, especially those with no local predators

» Climate change opens opportunities for invasion beyond
the limits of previous distribution

» Changes in the atmosphere change the competitive
balance between groups of organisms

* Increasing global connectivity is also an aspect of global
change, and drives invasions

GEIR
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CLIMATICALLY OPTIMUM GROWTH AREAS

Eucalyptus grandis
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Forest Model : ICFR
Kunz (2004)

Climate Data : UKZN-BEEH
Lynch (2004)
Schulze & Maharaj (2004)
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The already problematic mesquite (Prosopis species) in

the Northern Cape appear to be well-adapted to take
advantage of climate change.
















Prior to human arrival, a new specie
successfully colonized Hawaii once
every 25,000 to 50,000 years.

Nowadays a foreign species
becomes established in Hawali
- ARRLLOAGRLYery 18 days.




Various pest species are impacting on food security. Of particular concern are our

pollinators, such as by verroa mites on honey bees



The introduction into South Africa of invasive animals that threaten human
life, amongst other impacts — such as the fire ant and various button spiders
— appears almost inevitable, given the levels of trade, travel, transport &
tourism.

Chromolaena odorata (triffid weed), from Central and
South America, is invading the Hluhluwe-Imfolozi Pa  rk.

Our wild (and domestic) animals will not eat
Chromolaena .




Southern Africa’s grassland biome is vulnerable to invasion by the

pom-pom weed (Campuloclinium macrocephalum). It is unpalatable to both
stock and game.




Water hyacinth (Eichhornia crassipes) on Roodeplaat Dam,

near Pretoria/Tshwane.




It's not whether we can afford to do it; it's
whether we can afford not to do it!

“Based on an estimated $31 trillion in world GNP,
the $1.4 trillion in losses from invasive species
represents nearly 5% of the world economy."

Pimentel, D (Ed). Biological Invasions: Economic and Environmental Costs of Alien Plant, Animal
and Microbe Species. CRC Press, Boca Raton.

Even if these figures are 50% out, when using simplistic economic measures,
they are unaffordable — for invasives are invading, and rapidly.

(But the resource-economic externalities — the social costs, opportunity costs,
synergistic and cumulative impacts — better suggest the looming catastrophe.)

The “Lethal Cocktail" of Environmental Change

Climate Change: Melting glaciers:

Torres del Paine National Park, Chile

Invasive Alien Species:

invasive grass in China

Habitat destruction:
Nyungwe National Park, Rwanda




Fire can drive invasion by fire-adapted weeds
(eg. pines in fynbos)




Alien invasive grasses could introduce fire
into the karoo
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Summary

» Global change, including climate change, is severely
disrupting ecosystems, on which human welfare depends

» Ecosystems have a natural capacity to adapt, but are
impeded from doing so by
e Multiple, simultaneous assaults
* Fragmentation
* Loss of biodiversity
» There are policy and management actions we can take that
reduce the threats to ecosystems and increase their ability
to cope with change
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