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Disclaimer  

This document does not represent a multi-disciplinary or holistic response to Peterôs work, but 
rather the opinions of just one engineer. 

This document has tried to present a response to Peter Andrewsô Natural Sequence Farming 
that would be applicable to a variety of climatic and soil regions cross Australia. However, the 
author is aware that the application of any land management practice must be made on a case-
by-case basis, taking into consideration all relevant local issues. Therefore, the 
recommendations presented here may not be appropriate for all site conditions. 

No warranty or guarantee, express, implied, or statutory is made as to the accuracy, reliability, 
suitability, or results of the methods or recommendations. 

The author shall have no liability or responsibility to the user or any other person or entity with 
respect to any liability, loss, or damage caused, or alleged to be caused, directly or indirectly, by 
the adoption and use of any part of the document, including, but not limited to, any interruption 
of service, loss of business or anticipatory profits, or consequential damages resulting from the 
use of the document. 

Specifically, adoption of the recommendations and procedures presented within this document 
will not guarantee: 

¶ compliance with local statutory obligations 

¶ compliance with local waterway objectives 

¶ compliance with local fisheries objectives 

¶ development of a stable landscape  

¶ that problematic salinity issues will not return over the long-term. 
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Reviewed document  

 

Back from the Brink ï How Australiaôs 
landscape can be saved.  

Peter Andrews, ABC Books, Sydney, NSW 

Reprint March 2007 

ISBN: 978 0 7333 1962 4 

Purpose of this document  

This document has been prepared specifically to: 

¶ provide an engineering response to the claims and recommendations presented in Peter 
Andrewsô book óBack from the Brinkô 

¶ provide an alternative, engineering-based explanation of some of Peterôs observations. 

The photos presented within this document are intended to represent the current topic of 
discussion. These photos are presented for the purpose of depicting either a preferred or 
discouraged outcome (as the case may be). In some cases the photo may not represent the 
preferred land management practice, but is simply the best photo available to the author. 

The caption and/or associated discussion should not  imply that the site shown within the 
photograph represents either good or bad land management practice. The circumstances, site 
conditions and history of each site are not known in each case, and may not be directly relevant 
to the current discussion. 

About the author  

Grant Witheridge is a retired civil engineer with both Bachelor and Masters degrees from the 
University of NSW. He has over 40 years experience in the fields of fluid mechanics, creek 
engineering, and soil erosion, during which time he has worked for a variety of federal, state and 
local governments, as well as private organisations. 

In many ways, Grantôs urban work experience mimics Peterôs rural work experience. Grantôs 
work focused on stormwater management and creek restoration within urban areas. Peterôs 
work focused on improving water flow over rural properties in order to achieve Natural 
Sequence Farming. 

Introduction  

Given that a farmer once told me the only thing they trusted less than a snake, was an engineer, 
it would appear that engineering advice is not always warmly received in rural communities. So, 
what could a civil engineer possibly tell YOU about farming practice? Well, maybe the best that I 
can do is look at a selection of issues from a different point of view. Maybe I can give you an 
alternative explanation to one of Peterôs observations that more closely aligns with your own 
experience. 

We all know that engineers and scientists arenôt always correct. And I agree that scientist and 
engineers are often not the most ófarm-wiseô practitioners when it comes to suggesting solutions 
to everyday farming problems, but there is usually some wisdom in amounts all their words. 

I am not asking for you to ótrustô my words. I am asking the you to follow my logic, my 
explanations, my diagrams, and then to compare my words with those of Peter Andrews. 

I realise that Peter has demonstrated his óoutcomesô at Tarwyn Park, as well as at the many 
field demonstrations over the years; but, I have also demonstrated my óoutcomesô at various 
creek engineering projects and field workshops. 
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Please; just read my words, and take the time to look for the ówisdomô. It may not always be 
there to your satisfaction, but take what you can when you find it. 

_____________________ 

Nobody, including myself, should fail to acknowledge Peterôs success in the field. Even if I am 
correct in some of my challenges of Peterôs explanations, those challenges do not extend to 
Peterôs field work. Peter is an extraordinary person who has contributed a lot to our 
understanding of farming practices. 

Let me assure everyone that even though I am in strong disagreement with some of Peterôs 
explanations, I am certainly not in disagreement with all of his work. I admire Peterôs skilled 
observations, and his drive to understand his environment. The fact that I am putting the effort 
into writing this review reflects my belief that Peterôs work is of such valuable that it is worth 
getting it órightô, even if I am just smoothing-out the rough edges. 

From his book it is clear that one of Peterôs great loves is his horses. My interests are very 
different, and I am a long-time motor racing fan. In motor racing you can have a successful 
driver that has a detailed knowledge of the mechanics of racing cars, such as the late Sir Jack 
Brabham. You can also have an equally successful driver that has minimal knowledge of motor 
mechanics. However, at the end of the day, the success of a racing driver is not based on their 
knowledge of cars, but on their wins on the race track. 

Similarly, the success of a land manager should be based on their actual field work, not on their 
knowledge of the sciences. In Peterôs case, his successes in the field have rightly brought him 
praise. 

In my opinion, Peterôs book óBack from the Brinkô is a good book, but it could have been better. 

In order to gain the most from Peterôs book, you will need to understand a bit about Peter, the 
author. The need to understand the background and personality of an author is not unique to 
Peterôs book, but is a common theme for all written documents. Readers need to understand the 
properties (or bias) of the writer, just a farmers need to understand the properties of their soils.  

Similarly, in order to gain the most of this book review, you will also need to understand a bit 
about me, as the author. I have my own bias and pet interests. In comparison to Peter, I am 
more likely to place a focus on the values of the creek, rather than the values of the farm. I am 
also likely to have a greater interest in protecting the fauna and flora found along the creek, than 
the animals and crops found on the farm. 

WARNING:  This book review may be difficult to follow unless you also have a copy of Peterôs 
book as a reference. Readers could try reading one chapter of Back from the Brink followed by 
my review of the same chapter. This is unlikely to be a book that you can read through quickly. 
The various issues may take time to understand. Bring out the optimum performance of a farm 
is not an easy task. There are so many variables that change from valley to valley, and region to 
region. Thank you. 

Key to understanding the layout of the document:  

 

óTopicô (page number in the 2007 edition) 

¶ PA:  óextracted from Peterôs bookô (always 
shown in blue text) 

¶ GW: Comment by Grant Witheridge 
(always shown in black text) 

¶ comment 

¶ comment 

¶ etc. 

óImage captionô 

 
If the page is titled óInsert:ô, then the text does not relate directly to something in Peterôs book, 
but has been included as a ófact sheetô on a related topic. 
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A quick summary of my feedback  

Chapter 1 ï This Land of Ours 8 

In chapter 1 we see some of the minor disagreements that I will expand upon in the following 
chapters. 

Chapter 2 ï Salinity: A Catastrophe Ahead 12 

I have a more positive view about the future of our rivers than Peter has. 

Chapter 3 ï Early Days 15 

I think Peter is overstating the role of plants, and misunderstanding aspects of hydrology and 
thermodynamics. 

Chapter 4 ï A Lesson in Biodiversity 21 

This chapter discusses issues that are outside my area of expertise. 

Chapter 5 ï Tarwyn Park 23 

There is very little I can contribute to this chapter. 

Chapter 6 ï The Remaking of Tarwyn Park 26 

I question Peterôs understanding of the mechanics of wetlands. 

Chapter 7 ï Australia as It Used to Be 33 

I have strong disagreements with Peter on what causes Australiaôs climatic conditions, the 
making of Australiaôs rivers and floodplains, and so much more. 

Chapter 8 ï A Hot, Dry and Very Flat Continent 47 

I disagree with Peterôs understanding of how water moves through a soil profile. 

Chapter 9 ï The Truth About Salinity 56 

I would not trust what Peter has presented in this chapter. I strongly suggest readers seek 
local expert advice. 

Chapter 10 ï More About Salinity 74 

This chapter appears to have been let down by Peterôs apparent confusion between the 
movement of crystal salts, and the movement of dissolved salts. 

Chapter 11 ï Biodiversity 78 

There is a lot that I support in this chapter, but again, I believe that Peter is overstates the 
role that plants play in controlling salinity problems. 

Chapter 12 ï Natureôs Way: Loops, Cycles, Feedbacks 78 

The information presented here is outside my area of expertise. 

Chapter 13 ï The Magic of Mulch 79 

I too fully endorse the magic of mulch, even on civil construction sites. 

Chapter 14 ï A Layout for a Sustainable Farm 85 

The information presented here is outside my area of expertise. 

Chapter 15 ï Fertilisers or Just Soil Stimulants 89 

The information presented here is outside my area of expertise. 

Chapter 16 ï Weeds Are Allies, Not Enemies 90 

Readers should be aware that Peterôs definition of a weed is likely to be different from their 
own definition. So, be careful how you interpret each of his statements. It would appear that I 
hold similar views to Peter on the use of weeds; but I would have phrased my statements 
differently. 

Chapter 17 ï Willows; Unjustly Condemned 93 

In this chapter, Peter makes several statements, which I believe are baseless, and which 
would normally be associated with someone that does not understand waterways; however, I 
believe Peter does understand waterways. Consequently I can only conclude that these 
statements reflect Peterôs distrust in governments, and his elevated interest in weeds. 

Chapter 18 ï Native Trees Arenôt So Sacred After All 96 

Native trees will never be ósacredô to those that donôt appreciate their true contribution to the 
landscape. 
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Chapter 19 ï Hedgerows: An Old Idea But a Good One 98 

I kind of agree with the direction of this chapter, but for different reasons to those of Peter. 

Chapter 20 ï Australiaôs Deserts are All Man-made 99 

I completely disagree with Peterôs conclusions. I explain that most of the worldôs deserts are 
positioned at two latitudes (+/- 30 degrees) due to the effects of ónaturalô atmospheric air 
circulation patterns. 

Chapter 21 ï Hydrology: Fancy Term, Simple Concept 107 

I think this chapter demonstrates that hydrology is in fact a lot more complex that Peter 
makes it out to be. I find Peterôs understanding of floodplain hydrology most questionable. 

Chapter 22 ï Streams the Seemed to Defy Gravity 111 

For the simple reason that Peter does not believe coarse sediments can be lifted from a 
channel and deposited on a floodplain, we have a chapter where Peter appears to invent a 
completely new, and misleading, understanding of river morphology.  

Chapter 23 ï Contouring: An Option that Works 114 

Contouring can be one of the ótoolsô that farmers use to manage disturbed landscapes, but I 
do not believe contouring works the way Peter thinks it does. 

Chapter 24 ï Erosion: Our Landscapeôs Wasting Disease 129 

In this chapter, Peter invents a new form of fluid mechanics based on his apparent 
misunderstanding of energy dissipation. The best I can do is direct readers to a series of 
Catchments and Creeks field guides dealing with Gully Erosion. 

Chapter 25 ï Farm Dams: Should We Damn Them or Not? 142 

There is a lot I agree with in this chapter. 

Chapter 26 ï The Rights and Wrongs of Irrigation 143 

Irrigation systems are not apart of my education; however, I do question some of Peterôs 
evaporation numbers. 

Chapter 27 ï Hope Yet for the Murray and the Darling 145 

This chapter returns to a lot of the waterway behaviour issues that I have already disputed in 
earlier chapters. Peter raises the idea of turning the Burdekin and Clarence rivers inland to 
aid the flow and value of the Darling River. Unfortunately this idea fails on simple geography 
issues. 
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Chapter 1 ï This Land of Ours (Page 1 of Peterôs Back from the Brink ) 

 

 

 

Salinity n(p. 2)  

¶ PA:  óSalinity is a sign of a sick landscape.ô 

¶ GW: We should remember that salinity is 
a natural part of our landscape; however, 
the salinity problems that Peter is talking 
about are a sign of a stressed landscape. 

¶ Salts have been released by soils for 
billions of years, consequently our oceans 
and seas contain saltwater, not 
freshwater. 

¶ I believe that water arrive on our planet as 
freshwater. 

Effects of soil salinity (SA)  

 

Government research (p. 2)  

¶ PA:  óThe Australian Government is 
spending huge sums each year on salinity 
programs and salinity research, but so far 
the money has achieved nothing of 
consequence.ô 

¶ GW: This statement is false. 

¶ The sciences have learnt a lot about 
salinity, and how to manage salinity 
problems. 

Working with saline soils (WA)  

 

Think about this  

¶ GW: Governments around the world have 
spent large sums of money on human 
health programs and research, but we still 
have diseases and health problems. 

¶ That does not mean that this money has 
achieved ónothing of consequenceô. 

¶ Yes, people still die of health problems. 

¶ Yes, many landscapes still have salinity 
problems, but many landscapes exist 
today without salinity problems because of 
this research. 

Monitoring station (Tas)  
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A law prohibiting the killing of plants (Page 3)  

 

A law to stop people killing plants (p.3)  

¶ PA:  I firmly believe that if a law prohibiting 
the killing of plants, all plants, was 
introduced and every Australian farmer 
obeyed it, the effect would be swift and 
dramatic. 

¶ GW: There are so many parallels that can 
be drawn through the life of plants and the 
life of people. 

¶ Just like people, plants have their 
germination phase, establishment phase, 
and their adult phase. 

¶ Plants also have their óbulliesô and their 
óinvadersô, plants that can poison fauna, 
and plants that can encourage the bullies 
and invaders that originate from the insect 
and animal world. 

¶ Like all fauna, humans have caused the 
environment to change. 

¶ New plants have been introduced to the 
Australian landscape, such as food crops 
and fruit-bearing plants. 

¶ These plants have enriched our society, 
but with this enrichment comes 
responsibilityðthe responsibility to 
appropriately manage the changes we 
have made. 

Land clearing (Qld)  

 

Weed control (NSW)  

 

The likely outcome  

¶ GW: If we as a society did not manage 
plants, then the plants that would 
dominate our planet would be the óbulliesô 
and the óinvadersô. 

¶ A simple walk through the Australian 
bushland would result in enough barbs 
and seeds sticking to our cloths to hide 
any trace of fabric. 

¶ The extinction of many native insects, 
leads to the extinction of many native 
birds, which leads to the extinction of 
many native plants. 

Climbing weeds (Qld)  

 

A final word  

¶ GW: Plants are good for the planet. 

¶ A diversity of plants is usually better than 
a monoculture. 

¶ Plants need to be managed like people 
need to be managed: 

- by understanding their values 

- by understanding local issues 

- by applying essential rules, but not an 
autocracy. 

Biodiversity (Tas)  
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Understanding the science (Page 4)  

 

Salinity (p. 4)  

¶ óThere are plenty of other things. though. 
that we understand only vaguely, the 
reason being that the science that would 
make it possible for us to understand them 
just isnôt available yet.ô 

¶ óNo doubt it will become available one day, 
but until then we simply have to deal with 
the clinical evidence as we find it.ô 

¶ óThis applies not only to salinity but also to 
many of the other matters discussed in 
this book.ô 

¶ óWe can see whatôs happening in the 
landscape and we can see that whatôs 
happening falls into certain patterns.ô 

¶ óFrom these patterns, we can deduce what 
is causing things to happen and we can 
predict with some certainty what will 
happen in the future.ô 

¶ óProvided we can do this, we donôt need to 
know the ins and outs of the science 
underlying it all.ô 

¶ óIn other words, we are dealing with self-
evident truths.ô 

Salinity exposure (NSW)  

 

Salinity concrete damage (SA)  

 

An engineerôs response (p. 4) 

¶ There is so much wisdom in these words. 

¶ Yes, there are some scientists, and some 
engineers, that do not want to take a step 
forward until they have all the facts, and 
they know with certainty what the outcome 
will be. 

¶ There will always be those that are afraid 
of making mistakes, or of being accused 
of being wrong. 

¶ For me, the key statement in Peterôs 
words is: 

óFrom these patterns, we can deduce what is 
causing things to happen and we can predict 
with some certainty what will happen in the 
future.ô 

¶ This statement suggests that purely 
through our observations of ópatternsô we 
can predict, with some certainty, what will 
happen in the future. 

¶ What I hope to demonstrate through this 
book review is that our observations of 
patterns may, unfortunately, fail to tell us 
what will happen when we apply these 
observations to landscapes located in 
different climatic regions of Australia. 

Salinity land degradation (SA)  

 

Saline brickwork damage (Qld)  
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Australiaôs ancient history (Page 5) 

 

Gondwana (p. 5 ï6) 

¶ óObviously, we canôt turn back the clock 
100,000 years and re-create the 
landscape as it used to exist before 
humans moved in and began to disrupt it.ô  

¶ óTo do that weôd have to retrieve the 
millions of tonnes of material that have 
been eroded out of the land and carried to 
the sea.ô 

¶ óOnce weôve grasped that we then need to 
reinstate the plants ï trees, scrub, weeds 
ï so they can again do the job they did so 
successfully for so long.ô 

Gondwana (Gondwanaland)  

 

An engineerôs response 

¶ GW: I note that Peter refers here to the 
period before the arrival of Australiaôs first 
people some 65,000 year ago. 

¶ I also note that Australia is a relatively óflatô 
continent due to millions of years of 
erosionðerosion that had occurred 
millions of years before the arrival of 
Australiaôs first people. 

¶ óWeedsô only arrived in Australia with the 
arrival of Europeans, some 250 years ago. 

¶ I am not aware of Aborigines moving 
plants across the landscape. 

Weeds  

 

Wetlands (p. 6)  

¶ óThe wetlands and the streams that fed 
them, really chains of ponds, were the 
very basis of the system by which the 
ancient Australian landscape functioned.ô 

¶ óThe journals of the early explorers are 
filled with descriptions of swamps and 
marshes throughout the Australian inland.ô 

¶ óNinety per cent of the wetlands have 
disappeared.ô 

Inland in time of flood (SA)  

 

An engineerôs response 

¶ Early European explorers noted wetlands 
and rivers in their journals because these 
are points of interest, and because these 
are landscapes that are difficult to cross. 

¶ Only certain types of waterways form a 
pool-and-riffle system. 

¶ Most of the waterways in Australia are 
ephemeral today, as they were 100,000 
years ago (because of our climate). 

¶ I know of no justification for the statement 
that 90% of wetlands have disappeared. 

Inland in time of flood (SA)  
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Chapter 2 ï Salinity: A Catastrophe Ahead (Page 9)  

 

 

 

Predicting the future (p. 9)  

¶ óAccording to one estimate, the area of 
agricultural land under threat from salt will 
increase threefold ï to close to 50 million 
acres ï over the next fifty years, more 
than enough to cripple the national 
economyô 

¶ GW: Given that the above prediction was 
made before 2005, and that I am drafting 
this response in 2025; this means some 
20 years have now past since Peter made 
these comments, and there is still no 
evidence to support his claim. 

Salt flat (NT)  

 

Overstating the problem (p. 9)  

¶ óRivers will be ruined, water supplies in 
many towns and cities rendered unfit to 
drink, hundreds of species of wildlife and 
plants wiped out of existence.ô 

¶ GW: I know of no reasons to suspect such 
damage to rivers by salt. 

¶ Salt is not really a risk to our rivers; 
however, many wetlands in the lower 
Murray catchment will continue to 
experience salinity problems. 

¶ Our water supplies will not be ruined, and 
neither will our wildlife. 

Murray River (SA)  

 

The questions:  

¶ Why do the southern states of Australia 
experience salinity problems, but not so 
much in northern regions? 

¶ Why is it that many parts of Queensland 
regularly do all those things that the 
southern states are told not to do, but 
salinity problems donôt occur? 

The answer: High rainfall. 

¶ In the northern states, as fast as salt is 
raised to the land surface, it is washed 
away by heavy rainsðso, a óbig wetô is not 
the problem. Tropical storm (Qld)  
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Impacts on our landscape (Page 10)  

 

Wet periods (p. 10)  

¶ óWet periods seem to come along every 
thirty to forty years, . . .ô 

¶ GW: In very general terms, Australiaôs 
rainfall patterns follow a series of 
overlapping cycles, those being: 

- a 1-year cycle of summer, autumn, 
winter and spring; or wet season 
followed by dry season 

- a 10-year cycle linked to El Nino 

- a 100-year cycle which óappearsô to 
group major floods (> 1 in 10 yr events).  

Historical flood records, Brisbane  

 

Salty rivers (p. 10)  

¶ óNinety per cent of our rivers would be 
running water that was too salty to use.ô 

¶ GW: There is no evidence to suggest that 
this will be the case. 

¶ The salt released by the rising 
groundwater will be completely 
overwhelmed by the volume of water. 

¶ I am reminded of the old saying: óThe 
solution to pollution is dilution.ô 

¶ Peterôs prediction has not happened, and 
will not happen. 

Water testing (Qld)  

 

Continued discussion  

¶ GW: We do not need to ask whether Peter 
could be correct in his predictions of 
widespread damage to or river systems 
and water supply if we were to experience 
an extended wet period, because we 
already have proof that his predictions are 
baseless. 

¶ Northern Australia shows us exactly what 
would happen if an extended wet period 
hit the southern states. 

¶ The salt concentration would be diluted to 
a point of insignificance. 

Wet weather (Qld)  

 

The wetland problem of the lower Murray  

¶ GW: Salinity presents a greater threat to 
our wetlands, than to our rivers. 

¶ The greatest threat to our rivers is 
eutrophication (excess nutrients). 

¶ Salinity problems normally arise when 
evaporation exceeds rainfall. 

¶ When saline water evaporates, the salts 
stay on the ground, while only the water 
evaporates. 

¶ This means poorly-flushes wetlands 
eventually become saltpans. 

Saltpan on the lower Murray (SA)  
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Insert: A common misunderstanding of plants  

 

Introduction  

¶ I read with interest in various publications 
that certain plants need certain nutrients 
and minerals in order to survive. 

¶ These statements suggest that certain 
plants need a selection of metals, which 
mean eating a simple salad sandwich 
could result in the consumption of a 
variety of metals, such as lead. 

Element periodic table  

 

Chemical analysis of plant tissue  

¶ The chemical analysis of plant tissue can 
be done using a mass spectrometer. 

¶ The fact that such an analysis detects 
certain metals within a plant does not 
mean that these metals are an essential 
element for growth of that plant. 

¶ If metals enter a plant as dissolved 
minerals, then they will be stored within 
the cell structure of the plant, and the plant 
may never need or use these metals. 

Mass spectrometer  

 

Evapotranspiration  

¶ Evapotranspiration is the processes by 
which water moves from the earth, 
through a plant, and finally to the leaf 
where it is released into the atmosphere. 

¶ Plants use this process to bring water into 
the plant. 

¶ Plants then take the opportunity to extract 
elements from the water, but also store 
any unneeded elements. 

¶ Most plants use a root system to perform 
this task; some plants, such as Spanish 
Moss, use other processes. 

Plant growth  

 

Your property, your home, your bedroom  

¶ If you were to conduct an analysis of the 
materials within your property, would such 
an analysis identify that you need old 
house bricks, spare tyres, ceramic dishes, 
and paper magazines in order to grow and 
maintain a healthy life?  No. 

¶ Similarly, the fact that a mineral is found in 
a plant does not mean that the plant 
needs that mineral in order to grow. 

Rubbish stored on a farm  
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Chapter 3 ï Early Days (Page 14)  

 

 

 

Heat transfer (p. 16)  

¶ óLater still, I came to realise that trees and 
other vegetation moderate the climate.ô 

¶ óItôs a matter of basic physics.ô 

¶ GW: I do not intend providing feedback on 
much of this chapter because it refers 
mainly to Peterôs personal history. 

¶ However, it does appear to me that Peter 
is confused about some aspects of what 
he says is óbasic physicsô, specifically in 
regards to thermodynamics. 

Basic physics  

 

Understanding the ócauseô and óeffectô 

¶ GW: Much of science involves identifying 
the ócauseô and the óeffectsô associated 
with a given observation. 

¶ Upon reading Peterôs book, I cannot help 
to think that Peter would have been a 
really good scientist, if he had chosen that 
path. However, without the appropriate 
training, Peter sometimes confuses the 
ócauseô with the óeffectô. 

¶ In the example that Peter gives, it can be 
difficult to determine what occurred firstð
did the cooling air cause condensation, or 
did the condensation cause the cooling of 
the air? 

¶ Think about this example:  In a camp 
fire, is the timber hot because it is burning, 
or is it burning because it is hot? It sounds 
like a stupid question, but finding the 
answer can tell you a lot about the science 
of burning. 

¶ Note:  You can heat timber in an oval 
without it catching fire, even though it may 
óburnô (i.e. darken in colour); but, it is hard 
to burn timber without causing the timber 
to heat. 

Peter as a scientist  

 

Camp fire  
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Insert: Thermodynamics  (Warning: this discussion is a bit technical) 

 

Understanding the ócauseô and óeffectô 

¶ GW: When it comes to understanding the 
heating and cooling effects of plants, it is 
very important to separate the cause from 
the effect. 

¶ Ask yourself: did the evaporation or 
condensation cause the change in 
temperature, or did an external force 
cause the change in temperature, which 
in-turn caused the evaporation or 
condensation of water? 

¶ Is the evaporation or condensation the 
cause of the action, or the effect? 

Water condensation  

 

A can of compressed air (gas)  

¶ When you release a compressed gas from 
a container, the resulting change in 
pressure within the container will cause a 
sudden drop in the temperature of the 
container. 

¶ For example, spraying an insert spray for 
an extended period will cause the can to 
coolðthis effect is even more noticeable 
when using a can of compressed air to 
blow dust off your keyboard. 

¶ The drop in air pressure is the cause, and 
the condensation on the can is the effect. 

Compressed air duster  

 

The ómistingô of a car 

¶ Just because evaporation causes a 
cooling effect, does not necessarily mean 
that the condensing of air moisture into 
surface water will cause the water to heat. 

¶ It all comes down to what is causing the 
cooling of the air moisture. 

¶ If the hot humid air touches a cold car 
windscreen, then it is a windscreen that is 
cooling the air, and causing the effect of 
condensation. 

¶ However, if the cooling of the humid air is 
caused by someone turning on the carôs 
air conditioner, then the cause of the 
cooling is the air conditioner, while the 
condensation of water on the windscreen 
is just an effect of this cooling. Thus the 
real heat transfer occurs within the carôs 
air conditioner. 

¶ In a forest at night, different things cool at 
different rates, which means the transfer 
of heat jumps all over the place, from 
surface to surface as the forest cools. 

¶ At daybreak, there is a rapid cooling of the 
land caused by the inflow of cold air over 
the land caused by the Sun warming air to 
the east of that location. 

Foggy windows  

 

Misty window  
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Insert: This text refer to Peterôs discussion about plants cooling the land 

 

The ócoolô dawn 

¶ GW: I am sure most of us have at some 
stage felt the sudden cooling of the air just 
around the time that the Sun begins to rise 
over the horizon. 

¶ Understanding the óscienceô of this cooling 
is all about understanding what is causing 
the effect, and what is being affected. 

¶ The question becomes: does the 
condensation of air moisture cause the 
drop in air temperature, or does the drop 
in air temperature cause the condensation 
of water (dew)? 

Sunrise over Bargara, Queensland  

 

Cause and effect  

¶ Question:  When the dawn breaks, does 
the air cause the land to cool, or does the 
land cause the air, and thus the people, to 
be cooled? 

¶ What is doing the óworkô, and what simply 
experiences the óeffectsô of this work? 

Outdoor temperature gauge  

 

Temperatures in the lower atmosphere  

¶ If we take a look at the typical air 
temperatures around the world at the time 
the dawn arrives at your home, then we 
get something like that shown is this 
diagram (left). 

¶ From this diagram we can see that the 
greatest temperature gradient exists 
between the air west of your home, and 
the air east of your home (at the time of 
sunrise). 

Average air temperatures  

 

Rapid temperature fall just before sunrise  

¶ People can sometimes feel a noticeable 
fall in the air temperature just before 
sunrise. 

¶ It is said that this effect is more noticeable 
if the air is very dry (low moisture content). 

¶ The cause of this effect is a combination 
of: 

- cold westerly winds caused by the 
temperature gradient 

- the morning Sun transferring more heat 
into the upper atmosphere, which forms 
a low pressure region. Steep temperature gradient  
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Evapotranspiration of plants (More technical discussion, sorry) 

 

Photosynthesis (p. 16)  

¶ óNow, plants have to transpire when 
theyôre photosynthesising ï that is, 
extracting carbon from the air ï and in the 
process they release a large amount of 
moisture in the form of water vapour, 
which means, in turn, that they absorb a 
lot of heat.ô 

¶ óAt night, that moisture condenses, 
thereby releasing heat and warming the 
environment.ô 

¶ GW: Then why do plants appear very dark 
(i.e. very cold) in thermal imagery? 

Early plant growth  

 

Terminology  

¶ Evaporation is the process of liquid water 
transforming into water vapour. 

¶ Transpiration is the process of water 
movement through a plant causes by the 
evaporation process. 

¶ Photosynthesis is the chemical process of 
building organic matter through the effects  
of heat and chlorophyll. 

¶ When a plant ósweatsô, there is a transfer 
of energy (heat) from the plant to the 
evaporating water. 

Evapotranspiration  

 

Basic physics  

¶ GW: So, what does all this mean? 

¶ It means that before you start claiming that 
plants heat and cool the climate as they 
condense and then evaporate water, it is 
important to discover if the plant is the 
ócauseô of this effect, or just the óaffectedô 
party. 

¶ If we look at the early morning 
condensation of water, we find that the 
plants do not cause this outcome, and 
thus do not transfer heat into the 
environment. 

Condensation  

 

Evapotranspiration  

¶ GW: If we look at the evaporation of plant 
moisture from plants during the day, we 
find that the Sun is the cause of the 
evaporation; however, because the 
evaporation does occur on the surface of 
the plant, there is a small cooling effect. 

¶ This evaporation from plants only occurs 
because the Sun warms the surface of the 
leaves. 

¶ So, the cooling effect of the water 
evaporation only serves to slightly reduce 
this warming process, and so it does not 
significantly affect the local climate. Evaporation  
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Insert: The complexity of thermodynamics and heat transfer  

 

Are you still not convinced  

¶ GW: I am sure there are a number of 
people that are unconvinced by the 
explanations that I have just given. 

¶ Many people will firmly believe that the 
evaporation of moisture from the surface 
of a plant does in fact cool the surface of 
the plant, and by extension, the air that 
surrounds the plant. 

¶ However, in thermodynamics, it is 
important to follow where the heat travels, 
and to make sure that the ócoolingô that 
you want, actually occurs. 

Heat transfer  

 

Consider the cooling of exhaust gases 
from a petrol engine  

¶ GW: When exhaust gases leave an 
engine, they are very hot. 

¶ The carôs exhaust system will help to 
extract heat from these exhaust gases, 
and release this heat under the car. 

¶ So, the exhaust gases are cooled as they 
travel through the exhaust pipe, but I am 
sure everyone is aware that these gases 
still exit the exhaust pipe as very hot gas, 
but just not as hot as it was when it left the 
engine. 

Car exhaust  

 

Another example  

¶ GW: Consider what happens when fire 
passes through a forest. 

¶ The fire causes the evaporation of 
significant amounts of plant moisture from 
the forest. 

¶ Now, this evaporation does not mean that 
a forest fire is a low-temperature activity, it 
is just that the very high temperatures of 
the forest fire are just slightly lower than 
they would have been if the forest 
vegetation had been very dry. 

Forest fire  

 

But there is more to the story  

¶ GW: In thermodynamics, the heat is often 
transferred from one body to anotherðthe 
aim is watch where the heat ends-up. 

¶ Imagine a grass fire is sweeping towards 
your home. You jump into your water tank, 
and then you release the water from the 
tank just as the grass fire arrives. 

¶ The grass around the tank is now flooded, 
but the fire boils this water turning it to 
steam; meanwhile, inside the empty water 
tank, you are ócookingô as a result of the 
hot steam that now fills the air. 

Grass fire  
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Insert: A lesson from Burra, South Australia  

 

Introduction  

¶ Burra is a South Australian town that I 
have passed through several times on my 
travels between Broken Hill and Adelaide. 

¶ Burra is one of those towns that just 
makes you feel good every time you 
arrive, and just a little sad every time you 
leave (i.e. it is a nice town and you should 
stop next time you as passing). 

¶ Burra has a history of copper mining 
operating from 1845 to 1916. 

The treeless hills of Burra (SA)  

 

The loss of trees  

¶ During the operation of the mines, a 
maximum of some 560 people were 
employed, with a large supporting 
population. 

¶ Trees provided the timber for cooking and 
heating, especially given the winter 

temperatures fall to 0  ̄degrees Celsius. 

¶ The operation of the mine resulted in the 
significant loss of trees (in the 1800s) from 
the surrounding hill slopes. 

Exposure of the underlying rock (SA)  

 

An unusual landscape  

¶ The treeless, grass-lined hills that 
surround Burra look unusual to a traveller 
from Brisbane. 

¶ Of course, the greater region is not 
completely free of trees, but many of the 
hills appear just as they do in the images 
shown here. 

¶ The loss of this vegetation, and more 
importantly, the loss of the natural ground 
cover (leaf mulch), has resulted on a long-
term increase in the rate (i.e. m3/s) of 
stormwater runoff. 

Formation of gully erosion (SA)  

 

Gully erosion  

¶ Changes to the local catchment hydrology 
has resulted in the formation of gully 
erosion, which continues to stretch further 
and further through the hill slopes. 

¶ Unfortunately, the gully erosion has 
exposed a very erodible dispersive soil, 
resulting in some spectacular bank 
erosion (see the Case Study at the end of 
this document). 

¶ However, contra to Peterôs claims, the loss 
of trees has not created a desert 
landscape. 

Severe gully erosion in lower plains (SA)  
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Chapter 4 ï A Lesson in Biodiversity (Page 21)  

 

 

 

Introduction  

¶ GW: There is very little that I can 
comment on within this chapter. 

¶ Soil chemistry is not my expertiseðI will 
leave that discussion to the soil scientists. 

Soil scientists doing what they do (Qld)  

 

Travelling overseas to learn from others  

¶ GW: Similar to Peter, I also travelled to 
America (1995) to compare Australian 
practices in stormwater management and 
soil erosion with American practices. 

¶ On these trips you learn a lot, and you can 
meet people who have independently 
come to the same conclusions as you 
have, which can give you confidence in 
your work. 

¶ Remember; it is just as important to learn 
what not to do, as it is to learn what to do. 

My travel and accommodation in the USA  

 

The óvalueô of weeds. 

¶ GW: Similar to Peter, I also have a slightly 
different attitude to óweedsô than the 
general population. 

¶ However, where I may differ from Peter is 
that I eventually want to replace the weeds 
with native plantsðthat is, native plants 
that can perform the same ógoodô work 
that the weeds were performing. 

¶ I never had the pleasure of owning horses, 
so my experiences are different from 
Peterôs. 

Site inspection (Qld)  
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Insert: My experiences in managing weeds along waterways  

 

Closed -minded weeders  

¶ GW: During my career I have met my fair 
share of closed-minded weedersðthose 
people that believe weeds have no value 
and must be removed ASAP. 

¶ These can be dangerous people, and their 
actions can trigger significant bank erosion 
problems if left to their own devices. 

Excessive weed control along one bank  

 

Creek rehabilitation  

¶ GW: When you are rehabilitation a portion 
of a creek, one of your first tasks may well 
be the removal of weeds. 

¶ However, if you were to remove all the 
weeds, and then try to re-establish native 
vegetation, you may experience: 

- excessive soil erosion 

- the release of a controllable pollutant 

- the loss of many newly planted trees. 

The resulting bank erosion weeks later  

 

The use of weeds in creek rehabilitation  

¶ GW: If weeds have established along a 
waterway, then that means they are 
surviving the forces of the waterway. 

¶ This means the weeds are likely to be 
controlling soil erosion, and surviving the 
stress of flood events. 

¶ That means these weeds are currently 
performing a óusefulô task. 

¶ NEVER remove a weed that is performing 
a useful task unless you have a 
replacement plant that can perform the 
same task. Removal of a weed tree, leaving the roots  

 

Using weeds to control weeds  

¶ GW: In the world of creek management, 
there are weeds that are easy to remove, 
and other weeds that are very difficult to 
remove. 

¶ There may be times when, instead of 
immediately replacing a weed with a slow-
growing native, you may choose to: 

- replace the difficult weed with an easy-
to-control weed, then 

- later kill the easy-to-control weed, and 
plant a slow-growing native into the 
stable (dead weed covered) soil. 

Poisoned grass ready for new plants  
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Chapter 5 ï Tarwyn Park (Page 27)  

 

 

 

Salinity (p. 30)  

¶ óPlants maintain a layer of fresh water in 
the topsoil which stops the salt from 
surfacing.ô 

¶ GW: I do not see how a layer of 
freshwater could stop the saline 
groundwater from reaching the surface. 

¶ If the saline groundwater wants to reach 
the surface due to hydraulic pressure, 
then no layer of water is going to stop it. 

¶ This discussion fails basic physics. 

Groundwater and soil -water  

 

Stratification of water bodies  

¶ GW: It is true that stratification can occur 
within any waterbody where water rests in 
layers based on the density of each layer. 

¶ In lakes, stratification most commonly 
occurs as a result of variations in the 
water temperature. 

¶ A temporary stratification can occur in 
bays when floodwater flows over the 
denser saline water that normally fills the 
bay. 

Location of salts in the soil profile  

 

The movement of saline groundwater  

¶ However, groundwater moves through the 
earth in response to the pressures, not 
density differences. 

¶ If water pressures acting on the 
groundwater increases to the point where 
the watertable is lifted up to the ground 
surface, then no ófreshwater lensô will stop 
such water movement. 

Rising watertable and salt  
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Insert: The forces that control each region of soil -water  

 

Surface water  

¶ Surface water either rests on the soil, or 
exists within the top centimetre of the soil. 

¶ The forces that dominate over the 
movement of any surface water are: 

- gravity 

- temperature-affected evaporation 

- wind-affected evaporation. 

Surface water  

 

Upper soil -water  

¶ Just below the soil surface lies a region 
that is usually dominated by fresh soil-
water that is attached to the soil grains 
and organic matter through the actions of 
surface tension. 

¶ It is this surface tension that prevents this 
freshwater from being carried by gravity 
down towards the watertable. 

¶ This soil-water is not held near the soil 
surface by plant roots. 

Upper soil -water  

 

Lower soil -water  

¶ The ability of surface tension to hold water 
at a given elevation within the soil profile 
depends on the soilôs texture. 

¶ If most of the soil grains, or peds, have a 
similar size (i.e. a uniform soil texture), 
then a significant quantity of soil-water can 
be held within the soil. 

¶ As the grain size increases, the total 
surface area of the soil grains decreases, 
which means less water can be held in the 
soil by surface tension. 

Lower soil -water  

 

Groundwater  

¶ If the soil contains large open voids, then 
gravity can dominate the system, and the 
soil-water can be drawn down into the 
groundwater. 

¶ Plant roots can extract water from the 
groundwater; however, not all plant roots 
wish to exist within the groundwater 
region, even if they can reach the 
groundwater. 

Groundwater  
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Insert: Explaining the existence of soil -water and brackish groundwater  

 

Introduction  

¶ On the previous page, this diagram was 
used to identify the standard soil 
conditions of: 

- soil-water in the upper soil 

- open voids (containing air and/or water) 
in a region of soil between the upper 
soil layer and the groundwater 

- the lower groundwater level. 

¶ A layer of rock may exist above or below 
the groundwater. 

Groundwater and soil -water  

 

Looking at just the liquid components  

¶ This diagram shows the above soil profile, 
but with the soil crumbs removed. 

¶ During extended periods of rainfall, or 
periods of flood inundation, fresh soil-
water can saturate the soil all the way 
down to the watertable. 

¶ During such periods, the plant roots may 
not be able to access oxygen from the 
soil, which, over an extended period of 
time, can damage or kill some plants. 

¶ Plants typically up-take oxygen at night. 

Soil particles removed  

 

Water potentially used by plants  

¶ Plants can access any water that their 
roots can reach, which means if the water 
is óbadô, then the plant will access bad 
water. 

¶ The quality of the groundwater can vary 
from ófreshô to óbrackishô to ósalineô, the 
latter case being rare, except in coastal 
regions. 

¶ It is noted that mangroves require (desire) 
a regular surface flushing of freshwater in 
the form of stormwater runoff. 

Oxygen breathing mangrove roots  

 

Plant getting access to the groundwater  

¶ During extended periods of rainfall, or 
periods of flood inundation, the upper 
region of the soil can become saturated. 

¶ If a brackish groundwater exists in the 
region, then: 

- plants may be able to access the 
groundwater if their roots are deep 
enough, but they will not be able to lift 
the watertable 

- only hydraulic pressure can lift the 
watertable, and bring groundwater up to 
the surface. 

The lifting of groundwater  


