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Woody thickening....

 Major problem in parts of South Africa and
elsewhere

e |Leads to biome switch in mesic savannas
e Land use a major factor
* Global change an additional driver




New forest since 1970s

‘Old’ forest

B .: RO ool e I F'.'; | present
AR In 1930s

Woody thickening is a serious problem in mesic Hiuhluwe savannas.
Savannas can switch to scrub forest in 20 to 30 years
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Conservation —
The ‘control’

The indicates pixels that were
grassy in 1937 and have switched to trees

ex. Wigley, Bond, Hoffman. 2010. GCB 16:964-
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C4 grasses, savannas evolved
under low CO, atmospheres

* Are we seeing the beginning of the end of
C4 grasslands, savannas?

 |s our future world a dreary forested one?




Since the 2000s....







Fire storms

 Three in Hluhluwe since 2000
o Latest In September 2008

* Thicket expansion since 1930s indicates
fire storms DID NOT EXIST in 20t century
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thick'et' and reclaim savannas!! (Marakele, I__impopo)




Consequences of big fires

 Roll back thicket and reclaim savannas

« BUT...
* Impossible to control
— Threaten people, property

 If frequent enough, fire storms could
eliminate forest and ‘thicket’ altogether




To manage, for or against, fire
storms we need to know:

 What causes fire storms?
 How frequent are these conditions?
 What can we do about them?

 We analysed September 2008 fire storm in
Hluhluwe to get at the problem




What causes fire storms?
When does fire cross the grass/forest boudnary?

* Fuels: Invasion of Chromolaena
— Not for September 2008 fire

e \Weather:

— Grassland/Forest mosaic ??77?

— Big grass fires depend on good rains , high
grass biomass = large fuel loads

— Big woody-fuelled fires depend on long
droughts , dry fuels, extreme weather




Predicting dangerous fire weather
conditions

* Fire Danger Indices
— E.g. Australian McArthur system.

— FDI = 2.0 Exp(-0.45 + 0.987(In(D)) — 0.0345RH +
0.0338T + 0.0234V)

— Where:

— D = drought factor (0-10)

— RH =relative humidity

— T =temperature max

— V = wind speed at 10m (km/hr)

D = function (days since last rain, rainfall inlas  t
event, soil dryness index)
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FDI data thanks to CSIR, Sally Archibald
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2008 was a low FDI fire season: No big droughts, no El Nino




McArthur FDI
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Fire storm days had low fire risk according to McArthur FDI
(data ex CSIR, S. Archibald)




FDI not a good predictor
Why not?

 FDIs designed for woody fuels

 Forest fires in grasslands NOT a woody
fuel problem

* Fire storm emerges from grass fuels

* Plenty of grass fuel (preceding two rainy
season above and at median MAP)




Switches: an alternative approach
to BIG FIRE prediction

 Ross Bradstock (Global Ecology and
Biogeography, In press)

e Big fires depend on set of conditions being
met

 Each condition = a ‘switch’ (either/or)

e All switches on....




Switches for BIG FIRES In grassland

Temp Wind Fuel Grass Ignition
amount curing (a match)

Fire weather switches Fuel switches




Switches for BIG FIRES

Temp Wind Fuel Grass Ignition
amount curing (a match)

>30°C




Switches for BIG FIRES

Tem D RH Wind Fuel Grass Ignition

amount curing (a match)

>30°C <30% >30 kh

303030 WoF rule of thumb
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Figure 2. Temporal profile of fire radiative power (FRP) measured by
the SEVERI satellite within the study area over the period of 14-19 September 2008
(courtesy of P. Freeborn and W. Marais 2009)
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Fire trajectory ex Dirk Swart, KZNW




Monday 7.30-12.00




Monday 12.00-19.30
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Seme ~ 9km from nearest area burnt in Sept fire

Data from ZLTP weather station
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Switches for BIG FIRES

Temp Wind Fuel Grass Ignition
amount curing (a match)

>30°C <30% >30 kht

30:30:30




Switches for BIG FIRES

Temp Wind Fuel Grass Ignition
amount curing (a match)

>30°C <30% >30 kht

. . Fire burnt
30:30:30

night!!




30:30:30 switches on briefly Sunday pm
On from 7.30am to 6.30 pm MONDAY
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303 conditions are rare

N hours recorded 2001-2008 meeting conditions

Total RH wind  ALL
recorded T >30 <30 > 30 ON

41389 3878 1369 1907 /70

Frequency = ~ Two days every three years

Longest consecutive 30° in our record =

11 h Monday 15 September




To manage, for or against, fire
storms we need to know:

e \WWhat causes fire storms?
— All switches on:
— 303, fuel (wet, not dry years), dry fuel

 How frequent are these conditions?
— RARE ~ 2 days/3 years and INCREASING

 What can we do about them?
— Predict likelihood (how??)
— IGNITION SWITCH OFF
— If IGNITION ON, uncontrollable




What are the causes of recent
grass fire disasters

e Since 2000s

— Fires killing people, livestock, property
— Loss of fire knowledge? OR

— Change in fire weather with greater freq of extreme
weather days ?

— Examples of 302 conditions
e HIP 15 Sept 2008, 7 Nov 2004

« KNP 2001 fire disaster (Navashni Pers comm)
e 2007 Grassland fire disasters??




What to do about ‘fire storms’

e Predicting fire storm days
— FDI useless: no warning, poor predictor
— Synoptic charts?

« Are they a global change phenomenon?
— Outside our historical experience

« How can we use these events
— For restoring savannas

 How do we prevent fire storms
— From destroying forests
— Endangering people and property?
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Seasonality of “30,30,30” days in Hluhluwe for the period 1960 to 1999
Ex data from CSIR . Very dodgy wind data (EU ‘product’)







