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Soil regeneration in the rehydration of arid and at risk 
agro-ecosystems.

Ecological solutions from the Willunga Workshop June 2019 

Here in Willunga South Australia in mid 2019 we are at the front line of a 
challenging reality.

In the driest State of Australia experiencing the further systemic aridification of 
our climate as the former Ferrel cells that brought our modest but reliable winter
rainfall shift pole ward due to climate changes, we know climate change is real, 
serious and threatens the viablility of our farming future.

How can we grow reliable crops and pastures on a projected 30% reduction in 
rainfall and greater evaporation and unreliability due to these now locked 
changes and increased dangerous extremes? 

While its little comfort, South Australia is not alone as such systemic changes 
and aridification is impacting all Mediterranean climatic regions globally; be it SW
Western Australia, California, Chile, South Africa, Spain, Greece or Syria. 

Whereas farmers in Syria had to abandon the ‘fertile crescent’, the cradle of 
western agriculture for 10,000 years, as its soils degraded and aridified 
systemically over the past decades, can we learn and avoid these consequences 
and collapse of these other former prime agricultural regions, in time?

As clearly projected by the SA government 30 years ago the critical issue for 
South Australia and farmers around Willunga is how can we adapt to these new 
harsh arid realities in this next decade?

South Australia matters not just because of its front line position in this 
imperative but also because of its unique global competitive advantage in 
providing potential solutions to address this challenge. 

Despite its aridity and vast regions with less than 100 mm, or 4 inches, of 
unreliable rainfall a year, some 95% of South Australia is still vegetated by native
plants and unique soil hydrological processes that have evolved over many 
millions of years to sustain this resilient flora despite extreme aridity.

Provided we are willing to understand and respect the basis of these processes 
we should be able to use and extend the to help natural vegetation and agro-
ecosystems to buffer extremes and survive and prosper even under the more 
extreme arid conditions that are now expected in all of SA.

Our understanding of and practical ability to extend the use of these soil 
hydrological processes is likely to be of extreme relevance and value globally in 
rehydrating and regenerating other regions where these processes have not 
evolved, or have long ago been so degraded as regions desertified. 
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To date we have created some 5 billion hectares of man-made desert and 
wasteland over the past 10,000 years on this finite planet with 14 bha of ice free 
land. As climate extremes and aridification intensifies over the next decades we 
risk the degradation, desertification and loss of a further 3 bha. 

We have the potential and responsibility to avoid this further loss by rehydrating 
and regenerating these at risk rangelands and some of our current arid 
wasteland in our own existential self interest. The understanding and practical 
methods for South Australia and via this workshop can help make us response 
able to meet this imperative not just for South Australia but globally, hopefully in
time.  

So what do we know about these soil hydrological processes and their practical 
regeneration?

1. Understanding how every 100 drops of Australia’s rainfall is critical 
and utilized.

2. The significance of the Earth’s and Australia’s former soil carbon 
sponge.

3. Regenerating our in soil reservoirs, rainfall buffers, resilience and 
longevity of green growth.

4. Regenerating our upland wetlands as the source for over 70% of our 
sustained river flows.

5. Regenerating Australia’s natural shelterwoods to limit evaporation 
and desiccation impacts.

6. Not wetting soil surfaces in protecting strategic water reserves in 
arid regions. 

7. The rootability of soils in governing soil water resources and plant 
survival.

8. The harvesting of water by vegetation from humid air flows in arid 
regions.

9. Salt pans and foliage as hygroscopic sinks that harvest water for 
plant survival in arid zones. 

10. The biochemical production of soil water from the decomposition of 
organic matter.

11. The mycorrhizal uptake of water from soil surfaces well below plant 
wilting points. 

12. Practical innovations to triple crop water use efficiency to aid arid 
zone food production.
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13. The practical treatment, recycling and production of endless safe 
water to aid arid crops. 

14. Surface mulches to protect, rehydrate and cool soil surfaces and aid
plant growth.  

15. The natural cooling of land surfaces via latent heat fluxes to reduce 
evaporation losses.

16. Limiting the production of humid hazes and their aridification 
effects over arid regions.

17. Removing aridifying humid hazes via their coalescence into dense 
cooling clouds.

18. The enhanced natural nucleation of rainfall to recharge the in soil 
reservoirs.

19. Reducing the formation of high pressure heat domes and 
desiccation over arid regions.

20. Enhancing the biotic inflow and condensation of cool moist air into 
arid regions. 

21. Storm Water Dreaming; traditional and ecological options to restore
the Australian monsoon.

Each of these components processes in the natural hydrology of landscapes raise
opportunities to limit water loses, increase water availability and efficiencies and 
help rehydrate degraded lands. While specific practical options exist to 
regenerate each of these processes, they operate collectively as a dynamic and 
synergistic whole often generating flow on benefits beyond just their direct 
effect. 

While these natural regeneration strategies are effective and safe they need to 
be diagnosed and tailored to the needs in each specific site so as to overcome 
the various limiting factors imposed via our degradation of these processes via 
our past and current agricultural practices.  
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