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Projections of the climate system (AR4 WGI)



ARTICLE 2
OBJECTIVE

The ultimate objective of this Convention and any related legal
instruments that the Conference of the Parties may adopt is to
achieve, in accordance with the relevant provisions of the
Convention, stabilization of greenhouse gas concentrations in
the atmosphere at a level that would prevent dangerous
anthropogenic interference with the climate system. Such a
level should be achieved within a time-frame sufficient to allow
ecosystems to adapt naturally to climate change, to ensure that
food production is not threatened and to enable economic
development to proceed in a sustainable manner.






Climate change thresholds for various “Reasons for Concern”






Slowing of the Atlantic meridional overturning circulation at 25" N
Harry L. Brydeni, Hannah R. Longworth! & Stuart A. Cunningham?
National Oceanography Centre, Empress Dock, Southampton SO14 3ZH, U
Nature 438, 655-657 (1 December 2005)

The comparison suggests that the Atlantic meridional overturning
circulation has slowed by about 30 per cent between 1957 and 2004.
Whereas the northward transport in the Gulf Stream across 25°N has
remained nearly constant, the slowing is evident both in a 50 per cent
larger southward-moving mid-ocean recirculation of thermocline waters,
and also in a 50 per cent decrease in the southward transport of lower
North Atlantic Deep Water between 3,000 and 5,000 m in depth. In 2004,
more of the northward Gulf Stream flow was recirculating back
southward in the thermocline within the subtropical gyre, and less was
returning southward at depth.


http://www.nature.com/nature/journal/v438/n7068/full/nature04385.html
http://www.nature.com/nature/journal/v438/n7068/full/nature04385.html
http://www.nature.com/nature/journal/v438/n7068/full/nature04385.html

Illustrative impacts



Water

* Runoff and water availability are very likely to increase at higher latitudes
and in some wet tropics, including populous areas in E and SE Asia, and
decrease over much of the mid-latitudes and dry tropics, which are
presently water-stressed areas. ** D9 [F3.4]

* Drought-affected areas will likely increase and extreme precipitation
events, which are likely to increase in frequency and intensity, will
augment flood risk. Increase of frequency and severity of floods and
droughts will have implications on sustainable development. ** N [3.4]

* Water volumes stored in glaciers and snow cover are very likely to decline,
reducing summer and autumn flows in regions where more than one sixth
of the world population currently live. ** N [3.4]



Runoff changes 2041-2060 (IPCC AR4)
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Fig 4. Standardised annual runoff; Manyame River, with six yr moving average
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Seke Dam (Prince Edward) on 23 rd Feb 2013



Fig 6. Proportionate flows of sewage bearing streams and Manyame runoff
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Water scarcity: Harare



Ecosystem function: Kariba case
study



Lake Temperature: L. Kariba (Magadza 2012)



Lake Temperatures; L Kariba (Magadza 2012)






Impact of climate change



Ecosystem changes in L. Kariba (Magadza 2012)
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Forestry and Biodiversity

* Changes in forestry productivity and
phenology have a variety of impacts on
ecosystems

— Herbivorous mammals‘ reproductive cycles are
synchronised with the primary producers.

— Migratory insectivorous species synchronise their
migration to the life cycle on insects that feed on
the forest products.

* These behaviours have evolved over millions
of years.



Phenology changes. (Gumbi 2010)

Changes in onset bud burst and leaf fall in a deciduous hardwood forest,
Gwayi

Gwayi phenology
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IPCC Summary findings-1

e some ecosystems have already been affected by changes in climate and
are considered to be particularly sensitive to changes in regional climate, eg.
coastal (including coral reefs) and high altitude and latitude ecosystems.

e regional changes in climate, particularly increases in temperature, have
already affected a diverse set of physical and biological systems in many parts of
the world. These include changes in species distributions (or ranges), population
sizes, the timing of reproduction or migration events and lengthening of growing
season in the mid- to high-latitudes in northern hemisphere. Some of these
changes could lead to population or species extinction, especially in species
whose ranges are restricted altitudinally or by other barriers (e.g., lack of suitable
habitat)



IPCC Summary findings 2

e iIncreased frequency of coral bleaching in some reefs has been linked
to increased sea surface temperatures of 1°C as commonly occurs during El
Nino events.

e changes in marine systems, particularly fish populations, are clearly
linked to large-scale climate shifts and affect socio-economic systems.

e changes in stream flow, floods, and droughts have impacted goods and
services from ecosystems (e.g.. freshwater fisheries, wetland flows) and
socio-economic systems

e Increases in water temperature have caused an increase in summer
anoxiain deep waters of stratified lakes with possible effects on their
biodiversity



IPCC Summary Findings 3
Extreme climatic events have and would continue to
have major impacts on biodiversity.

'Examples include:

sprojected higher maximum temperatures, more hot days and heat waves
could lead to increased heat stress in livestock and wildlife

eprojected increasing minimum temperatures, fewer cold days, frost days and
cold waves could lead to extended range and activity of some pest and
disease vectors

eprojected increased summer drying over most mid-latitude continental
interiors and associated risk of drought could lead to decreased water
resource quantity and quality, physiological stress on animals through
changes in forage quality, decreased rangeland productivity in drought- and
flood-prone regions and increased risk of forest and rangeland fires



Biodiversity prospects

* Independent of climate change, biodiversity is
forecast to decrease in future due to multiple
stresses, in particular increased land use
intensity and the associated destruction of
natural and semi-natural habitat.

* Paleoecology data suggest that biota at global
level should produce three new species per
year. However current extinction rates are
higher than this.



The human impact: the Lake
Chivero watershed



Wetlands distribution in Lake Chivero watershed: total estimated area = 40 000 ha
(After Nyarumbu 2012)
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Mahusekwa seep, Chihota.



Unsupervised livestock grazing on wetland causing wetland
compaction and degradation and loos of hydrological function



An erosion terraced wetland caused by drying of wetland due to
compaction by cattle : Chihota



Degraded sphagnum bog



Chitungwiza City






Cattle grazing on Nyamabishi dam, Chihota, built 1958



Silt interception






Aggravating land use to L. Chivero watershed aridification.
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Vulnerability Definition (IPCC)

Vulnerability is the degree to which a system is
susceptible to, or unable to cope with, adverse
effects of climate change, including climate
variability and extremes. Vulnerability is a function
of the character, magnitude and rate of climate
variation to which a system is exposed, its
sensitivity, and its adaptive capacity.



Global distribution of vulnerability under the IPCC
Scenario A



Vulnerability

Vulnerability wholly attributable to CC
— cryosphere ecosystems
— High mountain ecosystems
— Coral reefs
— Etc
* Limited capacity for ecosystem adaptation
Combination of CC and Land use.
— Wetland ecosystems
— Sub humid savannah ecosystems
— Costal ecosystems
* Mitigatory measures within human capability






Is Africa too far behind to appreciate climate impact
issues?
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