Wellington, NSW, April 2018. There has been no rainfall recharge of the groundwater here for 16 months (and counting).
How do we know?

Groundwater and drought
Professor Andy Baker

Drought is in the news here in New South Wales,
Australia. But how are rainfall, drought and groundwater
related?

First, we need to understand what drought is. Is it a
water shortage? Or a lack of rainfall? Or something else?
In the USA, the National Climatic Data Center define
drought as the ‘absence of water’. They identify four
types of drought:

1) meteorological drought (a lack of rainfall),

2) hydrological drought (a loss of surface water
or groundwater supply),

3) agricultural drought (a water shortage
leading to crop failure), and

4) socioeconomic drought (where demand for

water exceeds availability).
Here in Australia, the Bureau of Meteorology (BoM)
defines drought as ‘a prolonged, abnormally dry period
when the amount of available water is insufficient to
They add that ‘drought is not
simply low rainfall; if it was, much of inland Australia
would be in almost perpetual drought’. Much of inland
Australia depends on surface and groundwater for their
economy. If those regions experienced a groundwater
drought, it would therefore be bad news.

meet our normal use’.

Let’s look at New South Wales again. It covers both
coastal regions, such as Sydney (where I am writing this),
as well as a vast interior (where most of my research is
based). The BoM produces meteorological drought maps

Cathedral Cave, Wellington
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based on rainfall amounts over recent months. The
current map shows large areas of New South Wales are
experiencing rainfall totals that are in the lowest 10
percentile (‘serious’), lowest 5 percentile (‘severe’) and the
lowest on record.

How does this deficiency in rainfall affect groundwater?
And there a groundwater drought? Long-term
measurement of groundwater levels in boreholes (also
called wells, depending on your country) can tell you
whether water levels are rising or falling. Wells integrate
groundwater recharge that comes from both surface
water (e.g. rivers that lose water through their base) and
from rainfall (also called diffuse recharge).

is

Real-time data of water levels from telemetered boreholes
can provide timely information on groundwater drought
(for example, here for NSW). Satellite products such as
GRACE, which can infer groundwater levels from small
changes in gravity over time, can provide large scale
spatial coverage. Modelling products can calculate water
balance from meteorological, soil and land use data.

The current BoM map shows that deep soil moisture is
very much below average across New South Wales. If we
assume that deep soil moisture levels are only
determined by rainfall recharge, then from this we would
expect no rainfall recharge of groundwater to be
occurring over large parts of New South Wales. From one
location, Wellington, close to the middle of the drought
region, we have the measured evidence from inside a
cave that shows that rainfall recharge hasn’t occurred for
18 months (and counting).

Since 2011, forty data loggers have been
measuring the water percolating through the
unsaturated zone of the limestone at a depth of
25 m at Wellington Caves. This winter, I did the
latest download of the data. Or rather, the lack of
data, as only four drip water sources were still
active. Conditions in the cave are the driest since
we started collecting data in 2011.

Drip rates have been on the decline since the
winter of 2016. But note the decline temporarily
slowed in 2017, starting in early April. That is the
response to the last time there was rainfall
recharge there — owing to almost 70 mm of rain
falling over three days in late March 2017,
eighteen months ago.
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In the inland of New South Wales, it is clear that, in dryland farming regions, the lack of rainfall has now led to an
agricultural drought. In contrast, latest available data from our groundwater monitoring networks shows that there
is currently no decline in groundwater levels in the major irrigation districts, which is where river recharge occurs.
But for our dryland farmers, and ecosystems that rely on rainfall recharge, the karst drip data show that the
groundwater drought has hit. Australia is often called a country of drought and flooding rains. Flooding rains are
what we need next so that we also have some river recharge to replenish our groundwater resource.

Wellington, NSW. July 2018. This is the UNSW Research Station, normally stocked and cropped, but not this year.

Don’t forget to register!!

The “Save Cliefden Caves” Campaign

The campaign to object to dam construction on the
Belubula River that could have flooded the Cliefden Caves
has now worked to its conclusion. ASF, the Save Cliefden
Caves Association and other groups under the auspices of
the Nature Conservation Council NSW conducted this
campaign. The NSW National Trust (and others -
including ACKMA members) nominated the Cliefden
Caves Area and associated fossil exposures in the
limestone for inclusion on the NSW Heritage Register.
After some consultation with Orange Speleological Society
(OSS) on the boundaries, the nomination was accepted.
OSS instigated studies on the cave dwelling bats (Eastern
horseshoe bat and Eastern bent-wing bat) as well as the
forest bats of the Belubula River valley. Information on
the bat populations was important in the campaign.

There is no question that there are water issues in the
communities of the Central West. There is still a
perception that there should be more available water for
farming and mining interests and that this should be
provided in the interests of development and productivity.
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Water NSW submitted its investigations to the NSW
Cabinet in 2017. In October 2018, the NSW Cabinet
decided its position on the “Water Security Investigations
for the Lachlan River and Central West”. These were that:

° no dam on the Belubula River be built; and

o a business case for lifting the dam height of the
Wyangala Dam be investigated.

This effectively means the Cliefden Caves and associated
limestone fossils are not under threat from flooding. The
Water Minister, Niall Blair MLC, in announcing the
decisions relating to the report, said that a dam at
Cranky Rock “would be tied up in Green and Red tape for
many years and we wouldn’t see anything flowing
through to the community.”

This campaign has produced the result of no new dams

and recognition of the significance of the Cliefden Caves
and surrounds (including the Belubula River valley).
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