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Every day, water managers throughout the 
Murray–Darling Basin (MDB) are faced with 
the difficult task of balancing precious water 
resources between the competing interests  
of agriculture, towns, and the environment.  
The ‘environment’ is a hard thing to pin down. 
It contains a myriad of components, of which 
extensive floodplain habitats, and the iconic  
tree species they support, are a significant  
and valued part. 

Generally speaking, we try to preserve  
the things we value, and to do this we need to 
know how much water trees need to sustain 
themselves. Trees need water — it’s a truism, 
but exactly where do they get it from? They  
use their roots to get it from the soil, I hear  
you say, but where exactly does the water in  
soil come from? The further you dig (literally!), 
the more complex and difficult the questions 
can become. 

In the past, for broad-scale water planning 
purposes, there has been an assumption that 
watering requirements of floodplain trees  
were mainly met by inundation from flood 
events (e.g. species X must be inundated at 
least once every Y years for at least Z days/
weeks). Such practical assumptions have been 
important in modelling studies. More local 
real-time decisions about water management 
can take account of local conditions including 
the age of trees, water quality, and water 
movement in the region.

Previous work by my colleagues who 
specialise in environmental risk assessments, 
particularly for water resource planning, have 
suggested that some of the floodplain trees  
in the Queensland portion of the northern 
MDB had experienced periods without 
flooding much longer than their published 
tolerance thresholds, and yet they still survive. 
Here was good evidence to suggest trees  
may be using other water sources. Shallow 
groundwater, in particular, was thought to  
be supporting the good condition of some  
trees in this region, but again, to what extent? 

Bill senior explains how trees on floodplains are also getting 

the water they need to survive froM sourCes other than floods 

and they’re not fussy about it.

For Further inFormation
bill senior — bill.senior@dsiti.qld.gov.au
Mdb ewkr story space — www.ewkr.com.au

Do floodplain trees 
need floods? 
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answering those questions
All these questions (and more!) have formed 
the basis for this MDB Environmental Water 
Knowledge and Research study. For the last 
two and half years, a team of multi-disciplinary 
scientists from the Queensland Government 
have been investigating four key vegetation 
species, Coolabah, River Red Gum, Black Box 
and Lignum, in an attempt to understand the 
different water sources they use and amount of 
water they require to maintain their condition. 
We have been studying floodplain tree water 
use in the Lower Balonne floodplain, an area 
spanning the Queensland/New South Wales 
border within the northern part of the MDB. 
Our primary focus has been on Coolabah 
(Eucalyptus coolabah), as this tree species is  
the least researched, yet the most common  
large eucalypt species across the study area. 

We have been investigating vegetation  
water use at two distinct spatial scales: 
1. tree/site-based 
2. vegetation patch/landscape-based. 
At the small scale, we have collected a large 
amount of biological and physical data on 
specific water use by trees and undertaken  
a detailed characterisation of the underlying 
soils and hydrogeology. 

At the larger scale, we have used a  
remote-sensing approach to assess vegetation 
condition across the region using a time-series 
of LANDSAT satellite imagery from 1988  
to 2016. This information has been used  
to develop a conceptual model to help 
communicate our understanding, and piece 
together the story of what water is available  
to vegetation and how it’s all connected.

What have we found?
We are still bringing together all the results  
for this study, but some interesting findings  
are emerging that potentially challenge some  
of our conventional thinking.

The concept that a single inundation 
threshold can define the water requirement  
for a floodplain tree species has been  
confirmed to be simplistic. Continuing  
to gather data on floodplain tree species,  
and their health under different conditions,  
will continue to improve water management 
through thorough research such as this. We 
have good evidence from direct observation  
at the site scale and from remote sensing 
analysis that trees are using groundwater  
in certain locations. When we analyse the 
greenest trees during dry periods (those  
that are maintaining good condition despite  
a lack of rain or floods), it appears that there 
are many locations where trees look likely  
to be accessing groundwater. This can  
be seen by looking at the distribution of  
the greenest areas compared to mapped  
vegetation patches which are dominated  
by the individual species we are studying. 

In other parts of the floodplain, where 
accessible groundwater may not exist, our 
results suggest the variation in condition of 
Coolabah trees is actually better explained  
by climate (rainfall and evaporation metrics) 
than it is by the occurrence of floods, at least 
over the last 30 years (the period for which  
we have satellite imagery). 

The evidence is beginning to stack up. 
Some of these trees may not be as flood 
dependent as we thought. 

The numbered pathways on the diagram have focused the project’s research questions to assess the different water pathways. With the knowledge gained 
so far, we have refined and updated the model throughout the project.

do floodplain trees need floods?

floodplain vegetation 
hydrology — water 
availability model

Zone 1: frequently inundated 
river terraces and plains

Zone 2: less frequently 
inundated broad level plains

Zone 3: elevated older 
alluvial plains

Zone 4: raised 
sand ridges
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Dr Andrew Biggs installing sap flow meter (see inset) into  
a Coolabah tree. Both photos Bill Senior.

implications for managers
One thing we are sure of is that the story is 
complicated. As was said at the beginning of 
this article; trees need water — but ultimately 
they are not fussy where they get it from. The 
water sources trees use are dependent on many 
things such as their position in the landscape, 
whether it floods (or not), the soil they are 
sitting in, whether they are above accessible 
groundwater, whether that groundwater itself 
may be recharged by floods, and how often  
it rains on them (or not). Which means that in 
many (if not most) cases the sources of water 
that floodplain trees use will be specific to a 
particular location. While this makes it difficult 
to generalise, is it is hoped that findings from 
this project will have practical implications for 
water managers by highlighting the potential 
contribution of other water sources (particularly 
shallow groundwater) in maintaining the 
condition of trees on parts of the floodplain. 

Our study started with many questions and 
it is almost certain that other, albeit potentially 
different questions, will remain at the end. It 
will contribute to the overall body of knowledge 
on vegetation water use, particularly in the 
northern MBD, where region-specific 
knowledge on floodplain vegetation has 
traditionally been thin on the ground. 
Ultimately it will hopefully lead to increased 
confidence in managing water resources for  
the benefit of all users in the region. 

Rivers of Carbon are rivers of life.  
visit our website to find out about  
our projects that combine science and 
experience to gain great on-ground and 
in-the-river outcomes. there are also free 
resources to share including the stream 
Condition Checklist, rapid appraisal of 
riparian Condition, project brochures  
and postcards.

find our more about our great new  
partnership with water new south wales —  
rivers of Carbon source water linkages!

riversofcarbon.org.au

the Mdb ewkr project is funded  
by the australian government’s 
Commonwealth environmental 
water office.

riversofcarbon.org.au
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Australian River
Restoration Centre

to find out when the next edition  
of RipRap is coming out, stay in  
touch through the arrC blog,  
it is free to subscribe and you are  
also welcome to provide contributions to 
share with the wider arrC community.

RipRap is only available for purchase through 
the australian river restoration Centre.

www.arrc.com.au

at the australian river restoration Centre  
we believe in sharing knowledge, restoring and 
protecting our rivers for all to enjoy and valuing 
people and the work they do. we do this by:

Inspiring and supporting 
people passionate about rivers

Creating and distributing 
RipRap magazine

Sharing knowledge 
in multiple ways

Collaborating and networking 
with a range of organisations

Managing on-ground and 
science communication projects

To get involved and find out  
more about what we do visit  

our website www.arrc.com.au  
and get in touch through  

facebook, Twitter and  
linkedin.




