Bringing it all together

Climate and water products for
groundwater specialists

Brendan Dimech
Hydrogeologist
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Groundwater wortry

Anger at Koroit forum

» #bg Standard THURSDAY, December,28;:2006 -5

Free water
for farms
‘ridiculou:

' TERRY SIM

HEAP irrigation water in south-
est Victoria would promote its
‘eruse in the region, Environ-
ent Victoria director Dr Paul
nclair has warned.
South-west irrigators pay just
55 2 megalitre for groundwater
hile northern Vietorian irri-
tors now pay $2000 a megalitre

R el
mediate answe

Mr Selway said that on calcu-
lations by his committee: “It
already appears that about 30,000
megalitres are coming out of that

By RAELENE HESTON

SOUTHERN Rural Water will
formally apply to the Depart-
ment of Sustainability and En-
vironment to declare a
groundwater management area

(GMA) north and west of Warr-
piiescy o n et I e R RIS P S

ssurances appeared to
accepted by many at the me
Greens parliamentary car
Gillian Blair told the meeti
her party was the only one g

“Our belief is that we need to
declare a GMA and assess
sustainable yields — what the
government now calls permiss-
ible consumptive volumes — so
we have a formal management
regime,” he said.

SRW can refuse applications
far new irrication licences

mental agreement (for a GMA) in
November 2004, Mr Hawke said.

Since then SRW had been talk-
ing with DSE officers.

“We will now make a formal ap-
plication for a GMA, setting out
the proposed boundary and pro-
posed intention. Then they (DSE)
have to formally consider it.”

A plea heeded

bores were built 30 to 60 years
ago of mild steel, which rusts and
they are now on the point of col-
lapse. “In one case, we know of a
bore which collapsed just a
neighbouring dairy was being
developed. The bore needs to be
reconstructed.”

And SRW may not know of all

Callfora &
users group |

“Standard.net ay

NOo more licences
— farmers
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Water wars
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The Water Act

e Created new water roles for the
commonwealth

* The Bureau is required to"collect, hold,
manage, interpret and disseminate Water Act 2007
Australia's water information™ Act No. 137 of 2007 as amended

- including groundwater data

 The Water Regulations (2008) require
organisations to send their data to the
Bureau

V- Australian Government
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The Water Regulations

» Data in Regulations

o Bore and borehole data
Levels and pressure
Salinity and pH
Licenced entitlements
Groundwater use

Water Act 2007

Act No. 137 of 2007 as amended

O O O O

« Data outside of Regulations
o Management areas
o Aquifer boundaries
o 3D aquifer models

More information:  http://www.bom.gov.au/water/regulations/subCateqgoriesWaterAuxNav.shtml
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Collaboration

» Agencies provided:
o Water Regulations data

(0]
(0]

Groundwater datasets
Expertise, knowledge...goodwill

» Groundwater Product Reference
Group:

(0]

o O O

States and Territories
Geoscience Australia
Murray—Darling Basin Authority

Department of the Environment and
Energy
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Groundwater Information Suite

B Australian Government

" Bureau of Meleorology

Australian Groundwater
Insight

Interpreted national and
regional groundwater
information ... Insight

National Groundwater

Austiralian Groundwater
Explorer

Bore data visualisation,
5 ion and download .

Groundwater Dependent
Ecosystems Atlas

Mational inventory of
groundwater depen dr—-nt
ecosystems ... &




Groundwater Information Suite

National Groundwater

www.bom.gov.au/water/groundwater
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Groundwater Information Suite

Austiralian Groundwater
Explorer

Bore data visualisation,
zlection and download ...

=

Www.bom.gov.au/water/groundwater
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Groundwater Information Suite

Australian Groundwater
Insight

Interpreted national and
regional groundwater
information ... Insight

o www.bom.gov.au/water/groundwater
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Groundwater Information Suite

Groundwater Dependent
Ecosystems Atlas

Mational inventory of
groundwater dependent

ecosystems ... Atlas

B e G www.bom.gov.au/water/groundwater

225 Bureau of Vieteorology




National Groundwater

- Australian Government

Bureau of Meleorology



National Groundwater Information System (NGIS)

Collate Standardise and integrate

| WI
A \‘
3 i

Data model -

F specifies
i standard: National
> Format i Aquifer gy
, 1 o (B Framework

* Fields

-
i l , e Terminology

State and Territory
groundwater
databases
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NGIS - Nationally-consistent bore data

 More than 850 000 bore locations
across Australia

 Bore and borehole information

« Construction, lithology and
hydrostratigraphy logs

Full national product is publically
available as an ArcGIS geodatabase.
To make a request please email:

1 ] Australian (GGovernment
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Australian Groundwater

sation,
tion and download ...
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Australian Groundwater Explorer

Australian Groundwater Explorer

« Online access to groundwater data for - S

technical specialists: s e o 1B P DTS IEI 0 I IE B
— Bore data from NGIS

— Water levels

— Salinity

— Rainfall trends

— Hydrochemistry data
— Contextual datasets

* View and search data online or download .
for further analysis %

120.04178
Sel

k- Australian Government

£ Bureau of Metearology



Search bore |D, road or place @x * (—] [—) '9 @ '@ | @ | 'o E & I EI Eﬁ]

Sclctable ayer:| @ Atores v O X :

=] IE Bores
' @ All bores
& () Groundwater measurements
# (C) Bore purpose
® (7 Bore logs
I:| 30 aguifer models
| @[] Water management
& [[] Hydrology
i [[] Geology
= Base maps

M—AZ00

o
JHOBART
s ——ccen iy
Search 0 500 1,000km 140.02733, -19.84930
Selection Size: 0

Download 4 Current Scale:[25000000 ||




(B %

Search bore 1D, road or place

a2 2021

Al sclectable layer: All bores

P2BRIMEB
YOO

Layers
Legend A [
ge L4 9 9 §
watarlaval Standing water level
Lesz t 5
¥ 5-20 =
¥ pdoret| © &
§7 -
A a
. 2
9
1965 1970 1975 1980 1985 19580 1995 2000 2005 2010 2015
=+ Standing water level Below average (<25th percentile) Average (25-75th percentile) Above average (>75th percentile) —— Rainfall trend
v L N
§ @ v 1' L3 ! (L) i,
T ; 9 e y (
2 all e V0 ,_~TEXAS 8
Standing water level g
3
et e S =
ol B
“"-—v—.——u\h.-_’ %
8
a

Depth (m)
=4
%

‘d\"\/‘_
14
1993 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
== Standing water level Below average (<25th percentile) Average (25-75th percentile) Above average (>75th percentile) — Rainfall trend
" ASHFORD
v ] 5 L]
L
| EMMAVILLE ... DEEFWATER !
L] b 1

k)

Search

Download

hdl Current Scale:| 1,000,000

HRESUL

150.05561, -2¢.021%0

Selection Sze: 0




N0 0L MWIOZRIMEE
;'Iji?j

®|x

Search bore ID, road or place
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| search bore ID, road or place @
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Carlyons 2612811 Environmental Trac ers Deuterium (dD) -36.7 per mille VSMOW
Carlyons 2612811 Enwvironmental Tracers Hydrogen-3 o7 TU
Carlyons 281281 Environmental Tracers Radon-222 16.0 Bag/L
Carlyons 251281 Environmental Tracers 38-CUCI uncertainty 96 *10E-15
Carlyons 2512811 Environmental Tracers 38-CICl 1458 *10E-15
Carlyons 2612811 Environmental Tracers PpMC unc ertainty 15 % modern carbon
Carlyons 2612811 Environmental Tracers C 14 Pmc ar2 % modern ¢ arbon
Carlyons 2512811 Envirenmental Tracers d13C -18.9 per mille PDB
Carlyons 2612811 Environmental Tracers d018 -8.11 per mille VSMOW
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Carlyons 2512811 Idetals Zine 0377 mgiL
Carlyons 26812811 Metals Copper D018 magiL
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QA - Quaternary sediments

|4 UTQA - Upper Tertiary to Quaternary aquifer
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1% UTAM - Upper Tertiary marine aquifer

% UTAF - Upper Tertiary fluvial aquifer
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|4 UMTA - Upper Mid-Tertiary marine aquifer

<« LTA - Lower Tertiary aquifer
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Australian Groundwater
Insight

Interpreted national and
regional groundwater
information ... Insight
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Australian Groundwater
Insight

Interpreted groundwater information,
particularly for non-groundwater
specialists

Answers a range of user questions:

What aquifers are in my area?
Where is groundwater licensed
for use in Australia?

What management areas cover
my property?

k- Australian Government

¥ Bureau of Vefeorology

A Water

<

Groundwater manag

Location
Management area
Entitlement limit

Current entitiement
Unassigned water

Groundwater management - Areas

NSW Great Artesian Basin Shallow Groundwater - Surat =
143,335 ML

5812 ML

96 %

NSW Great Artesian Basin Groundwater - Surat =
N/A

8,845 ML

N/A

Management area  Castlereagh River (below Binnaway) Unregulated and Alluvial =

Entitlement limit
Current entitiement
Unassigned water

N/A
583 ML
N/A

Qo




Australian Groundwater —
Insight | |

== Groundwater salinity - 20 year average 1995
= Groundwater levi| = 5015 lower aquior Qe Q&

Answers a range of user questions:

Groundwater
level status

= How are groundwater levels
changing?

= How saline is groundwater?

A | |I )
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Groundwater Dependent

Mational inventory of
vater depen

- Australian Government
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Groundwater Dependent Ecosystems (GDE) Atlas

1. Aquatic
- springs, wetlands, rivers

T

Great Artesian Basin Mound Spring, South Australia.
Picture: Luke Doherty

Australian (GGovernment
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Groundwater Dependent Ecosystems (GDE) Atlas

2. Terrestrial
- vegetation

NP PO0LIOBRIME

Rd Seclectable layer: | Bl Aqua

GDE
W Known GDE - from ional studi

te potential G
tial GOE - frof c udi
ied potential regional studies
W High potential GDE - a 1 &
Moderate potential GDE -
Lou potential GDE - fro
Unel. ied potential

? SYDNEY
.

ANBERRA

OBART
153.97588, -43.03980

Yeal Nature Reserve, Western Australia
Picture: Patrick Duane
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Groundwater Dependent Ecosystems (GDE) Atlas

3. Subterranean
- caves, aquifers

w—'_ W ﬂTr[ sl ﬁ_ TT |

1

Mole Creek cave system, Tasmania
Picture: lan Houshold
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Areas of Updated Data

A'GDE Update' coverage layer is being , Y T T T
added to the Atlas to show users where T E e — e
updates have occurred

This layer includes information about
the data type and the update method

-~ “1BRISBANE
u

The original version of the Atlas
datasets will be made available by
email request

T .SYDNE\'
.ADE‘:NI-DE_- :..'p.Q_:NBERRA
4

MELEGURNE
Ta
e

. HOBART
110.61
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Updated GDE layers

Best available, current data

Greater detall

New classification/symbology highlights:
— Areas updated
— Differences in methodology

 Maintains GDE Atlas as consistent &
authoritative dataset for Australian GDESs

— Latest state & regional data
— Nationally standardised
— Auvailable from single location

e 38 Australian GGovernment
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Tools From Research Projects

1. Hydrosight - groundwater time-series
modelling program

« Error and outlier detection
« Hydrograph interpolation

2. The water table mapping approach

* R package groundwaterMapper
To be publically released Open source and available at:
http://peterson-tim-j.github.io/HydroSight/

e 38 Australian GGovernment
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Hydrosight - Error and outlier detection

Graphs:

Depth to water

— When there is an error -
Points removed from
graphs

=+ Depth to water Below average (<25th percentile) Average (25-75th percentile)
Rainfall trend

— Data is suspect —

Depth to water

Points highlighted W

e 38 Australian GGovernment
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Hydrosight - Error and outlier detection

All data retained in table + 2 columns:

— Agency Quality Code:

» Retain Code supplied by state

agency, although not standardised, to
ensure transparency

— Explorer Quality Code:

= Add Code from Bureau QC analysis
which conveys information about the
quality of the data and explains how it
Is presented on the graph.

B Australian (Government

£ Bureau of Metearology



Hydrosight - Hydrograph interpolation

® QObserved
® Modelled

2008 2009 2010 2011 2012 2013 2014 2015 2016
Date




GroundwaterMapper - water table mapping

- Use interpolated results = el
from HydI‘OSIght . R Sepkhtmvakertabio 5§

= " e I -1.218870
- Run on regional scale. = R

Il 50
Bl 100

- Generate large scale
water level mapping

Vic depth to water:
Dr. Tim Peterson

g N 38 Australian GGovernment
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Operational continental landscape water balance model

AWRA-L: national, daily time-step, 5 km resolution

Outputs

Actual evapotranspiration Deep drainage

Model analysis

REMIE

Solar radiation . J- ’ f

Soil moisture
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Future Groundwater Work

Release GDE Atlas update — July 2017

Better QC on all data

Monthly Explorer updates

Licensed groundwater extraction data

Improved conceptualisation of aquifer
boundaries

« Groundwater time series modelling

» Regional depth to water maps

g N 38 Australian GGovernment
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Thank you

Questions?

www.bom.gov.au/water/groundwater

groundwater@bom.gov.au
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