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From the
Editor-In-Chief

Zac Ward

Well, it finally happened!!! After +3 long years

in waiting the return of the AHA Conference in
freezing cold Penrith was the culmination of many
hours of hard work & preparation for so, so many
people. A huge thanks goes out to absolutely
everyone who assisted, attended, participated
and presented. Rubbing shoulders with fellow
hydrographers and talking tech with everyone doing
amazing things across varied subject-matters
always provides invaluable experiences and I'd like
to extend my own thanks to everyone who | saw,
and who took the time to see myself (and the EWS
Australia Team) across the fun-filled four days

I'm sure Arran will definitely have more to say on the
event, award winners and pre-planning for the next
big hydrography gathering which everyone will no
doubt be eagerly anticipating already. 2025?!

Over the coming few editions of the Australasian
Hydrographer you will see a bunch of AHA
Conference presentations with the hope that
sharing these interesting pieces will both inform,
educate but also prompt/inspire others to submit

World Leading
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Environmental i},

their own articles and presentations at both future
conferences and in AHA publications. In addition
to these technical presentations you will also see
more ‘light-hearted’, social pieces with a view to
broaden our wide ranging industry of dedicated,
passionate individuals and continue the comradery
and unity across the hydrography field in general.

This edition see's a monumental achievement with
Paul Blumer (Murrumbidgee Irrigation) who was
officially the first graduate of the newly configured
Diploma of Hydrography through our RTO, Timber
Training Creswick. Congratulations to Paul and can't
wait to hear about more of the great drone/ADCP
work you're bringing to Ml. As always please send
any articles, photo's, presentations, etc through to
myself at publication.thinktank@aha.net.au and
looking forward to seeing everyone at the next
conference. Wherever that may be?!?!

Cheers,

Zac Ward CPH
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From the
President

Arran Corbett

Fellow members of the Australian Hydrographers
Association,

[ would like to express my deepest gratitude for your
incredible energy and enthusiasm at our recent Penrith
conference. Thanks to your active participation, the
event was a resounding success. The feedback we have
received from attendees has been overwhelmingly
positive and constructive. On behalf of the organizing
committee, | extend our heartfelt appreciation for

the valuable ideas, comments, and general feedback
shared both verbally and through the event app. Your
input will greatly contribute to our ongoing mission

of providing exceptional value to our members and
shaping future gatherings.

Let's take a moment to highlight some key statistics
from the conference:

We welcomed 253 attendees, creating a vibrant and
diverse community.

The conference boasted 19 trade stands, showcasing
the latest innovations in the field.

An astounding 96.43% of respondents gave the
conference a 4 or b-star rating, demonstrating the high
level of satisfaction among participants.

I am delighted to announce the winners of our
conference prizes. The prestigious Alex Miller Award
was presented to Robbie Heane from Water NSW for
his outstanding presentation titled “Tools & Resources
for a Low-Lands Hydrographer.” Additionally, the Young
Professional Award, which includes the opportunity

to present at the upcoming NZHS conference in
Queenstown next May, was awarded to Jaymee Woods
from the WA Water Corporation. | extend my gratitude
to Campbell Scientific for their generous sponsorship
of the Young Professional Award.

A special acknowledgment goes to Agnes Zalan and the
Blue Mountains Events & Conferences Team, whose
tireless efforts ensured the success of our event.
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Without their dedication, we would not have been able
to deliver such an incredibly well-received conference.

Many of you have eagerly been awaiting news

about our 2025 event. While | don't have any major
announcements to share at this time, | can tell

you that Hobart, the Sunshine Coast, and the Gold
Coast emerged as strong favourites in the polls. Our
committee will be convening in the coming weeks to
discuss this, as well as other important matters.

I would like to extend a sincere thank you to the Bureau
of Meteorology for serving as our Major Partner.

Your invaluable support greatly contributed to the
conference’s success. | would also like to express
gratitude to all our sponsors. Links to their websites
can be found on our association’'s website.

In other association news, | would like to remind
everyone that membership and CPH renewals will

be sent out shortly. Keep an eye out for the email
reminders, and please don't hesitate to reach out if you
have any concerns.

Our dedicated committee and subcommittee members
have been hard at work, tirelessly selecting a vendor to
assist in the long-overdue upgrade of our Association's
back-end system. This undertaking is no small task, and
| want to personally thank Harry Schofield, Bill Steen,
Paul Sheahan, Wally Varela, and John Skinner for their
ongoing efforts. We are nearly there, team. Keep up the
excellent work!

In conclusion, | urge you all to stay safe and take care.

Your commitment and passion are vital to the success
of our association and the hydrography community at

large.

Sincerely,

Arran



AHA Conference, May 2023
Resilient, Reliable & Robust
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AHA Conference, May 2023
Resilient, Reliable & Robust

Field Trip

The following selection of photo's were taken at the Offsite Regatta Wednesday 24th May. This
was held Hawesbury/Grose and Nepean Rivers at Yarramundi. All photo’s courtesy of the Blue
Mountains Events & Conferences Team unless otherwise specified(all others provided by Daniel
Wagenaar - Xylem). Note: No photo’s were obtained of the Warragamba Dam Field Day. Please
provide them to publication.thinktank@aha.net.au for possible inclusion in future editions.
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AHA Conference, May 2023
Resilient, Reliable & Robust

Awards

The following selection of photos were taken at the Awards Presentations on Thursday 25th May.
Congratulations to both Robbie Heane (WaterNSW) and Jaymee Woods (Water Corporation, WA) for
their prestigious awards. All photos courtesy of the Blue Mountains Events & Conferences Team.
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ALS

right solutions.
right partner.

Hydrographic Careers at ALS

ALS has the biggest contingent of Hydrographers in Australia. We operate many
long-term contracts for major Water Authorities as well as a diverse list

of Government and private sector clients. If you're after a career in Hydrography
while working with a dynamic team, ALS is your destination.

© A safety-first approach

© The largest employer of Hydrographers in Australia offering room for advancement in
varied career paths across the following groups: field hydrology, international projects,
data management, instrumentation, and systems in 16 office locations across Australia
allowing for voluntary relocation and Management opportunities

© Industry approved Enterprise Agreement with guaranteed annual salary increments
and above market pay rates

© Sponsored certification and membership of the Australian Hydrographic Association
and free enrolment for the AHA Diploma Water Industry Operations
(Hydrometric Monitoring)

© Strong R&D Focus allowing for exposure to technological advancements including
Photogrammetry/STIV, remote control boats, acoustic dopplers, iPhone app and sonar

© Field work encompassing working above the snow line, 4WD'ing in isolated areas,
kayaking on rivers, hiking, working from boats, and operating drones

© Providing awareness in the education system through work experience placements
and internships

If you are keen for a challenge while working alongside the best staff in the industry

in a very dynamic company, contact us via email hydrographics@alsglobal.com
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AHA Member Profile

— Paul Blumer

Describe your current role?

My current role is as a Field Hydrographer in the
Asset Performance team at Murrumbidgee Irrigation
(MI). am responsible for all the hydrometric
gauging's and surveys.

How did you find the Diploma of Water Industry
Operations (Hydrometric Monitoring), did you have
any favourite subjects/topics?

| was excited to be able to begin and complete the
Diploma. | started while the AHA was still looking
for a training provider before working with Timber
Training Cheswick. Hence, | undertook a sort of
hybrid Diploma, completing some of the older
subjects from the past Diploma, and some with the
new Diploma.

| enjoyed learning about a lot of the hydrometric
principles. It explained why we do what we do.

Has the delivered learning helped your current role
at Murrumbidgee Irrigation and if so, how?

The Diploma has given me a lot of the skills that

I need to do my job. We don't have any other
hydrographers working at MI, so it has given me a
good base to grow from.

What hydrometric (or other) qualifications relevant
to your role do you have?

I have a Bachelor of Environmental Science, majoring
in Resource Management.

What do you consider some of your major career
achievements to date?

Helping install and commission our hydrometric
sites along Mirrool Creek and Main Drain J. | then
developed ratings on these previously unmeasured
sites.

14

We had just obtained enough gauging data to build
the ratings which proved invaluable when our area
was impacted by flooding last year. This data was
used to inform management of water in conjunction
with the local flood authorities to prevent impacts to
the community.

We have also used gauging's to help improve the
accuracy of many of our regulators by incorporating
updated discharge co-efficients into the SCADA
controller. | have also done a lot of bathymetric
surveys and seepage investigation work which
allows us to pinpoint the root cause of failures and
ultimately adds values to our customers.

How did you end up in the hydrometric/irrigation
profession?

| was working in the Environmental Team at Ml for
two and half years when | was approached by my first
boss in this field, Paul Hutchinson. He was interested
to know if | wanted a new challenge and career path.

Paul started a Hydrological Engineering team with
Waleed Ali(data scientist) along with me. It was all

Australasian Hydrographer, July 2023



unknown territory, and we had some great wins early,
which set up the success of our team for the future.

Was there anyone who had a major influence?

My current manager, Sam Yenamandra has been a
great mentor. He is always looking to improve our
processes and accuracy in the asset performance
space.

Our team has grown over time and now includes
more data scientists, field operators, and systems
engineers. | am still the only hydrographer.

What has been the most memorable experience
(good or bad)in your career?

Making the switch from the Environmental Team to
my current role was great. It presented me with a
new challenge where | had to start from scratch and
carve my own path. It changed my career trajectory.
It has been a great experience learning new skills. |
am always looking for ways to improve.

What makes our profession interesting?

Inmy role, | use alot of different instruments

and tools to obtain accurate data. | love that the
technology is moving at a rapid pace, especially in
the surveying field.

Forinstance, we are currently using a Mavik

3 E drone with PPK ground control points for
photogrammetry on drained channels this winter.
This is giving us highly accurate AHD levels and
bathymetry of our channel network which we can
use for: channel design overlay with accurate cut and
fill, finding silt bars, channel contraction, and weed
obstruction.

In the seepage space we have an EM31, which allows
us to pinpoint the problematic sections of channel
instead of patching up entire reaches.

What do you do when you're not at work?

Spending quality time with my wife and two kids.
| always free up time each weekend to have a beer
with mates and watch the footy.

I swim before work to try and stay fit now that | don't
play rugby anymore.
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Figure 2: Paul Collecting an ADCP Measurement.

How do you think hydrometric monitoring will
change into the future?

The use of drones and Al is going to be prevalent.
I've seen footage of a large Matrice Drone in Canada,
dragging around an ADCP collecting a bathymetric
survey of ariver.

Even the use of technology such as Surfbee boards
for ADCP gauging's is eliminating the need for
timely cableway installations. This can speed up our
workflow allowing us to get to many more sitesina
day.

The large datasets that are collected as part of
automation, can also be used to create useful
tools and dashboards to help inform decisions for
operation and maintenance of waterways.

| think we will continue to innovate and stay ahead
of the game, which will lead us to work smarter, not
harder.
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After the AHA Conference, 2023

Mic Clayton FAHA CPH

Introduction

Following the Australian Hydrographers conference
in Penrith, a group of young presenters from New
Zealand partook in a short tour around the more
remote areas of the Sydney Water Catchment.

Amber(Weir Are All the Fish), Georgia (Auckland
Groundwater), Michael (I got cheap cameras from IT)
and Tane (Jetskis - Cool!) wandered off on a trip into
the Upper Blue Mountains west of Penrith with Mic
Clayton as a guide (??7?).

Given that many real hydrometric sites in the Sydney
Catchment are ‘off limits’to general public visits, the
trip was tailored to give the Kiwis an idea of:

«  How the Sydney Water Catchments interact

+  Getaperspective of the scale of the Sydney
Water Supply System (particularly in relation
to the Warragamba Dam Catchment). The
combined Sydney Water Catchments provide
drinking water to over 4 million people,
approximately 60% of the population of New
South Wales!

«  Seethe edge of the Murray Darling Catchment
(at least from a long distance from the edge
of a sheer sandstone cliff in the Cox’s River
catchment)

o The effects of the 2019/2020 bushfire events

...amongst many other random discussion topics!

The Short Tour

Departing Penrith after the conference the Kiwis had
to endure a quick trip to the Nepean River where Mic
grew up as a kid (and look at his childhood home).
Taking in the views from the Yandii Bridge across
the Nepean River, a discussion on the impacts of

the Penrith Weir on the river channel, the way the
upstream geology and hydrology have interacted

in relation to the Lapstone Monocline (entrenched
meander activity over millions of years)and other
bits of info about the river were all discussed.

Figure 1: Nepean River Upstream of Yandii Bridge. The river is held back by the Penrith Weir elevating its ‘natural’ level.
The edge of the Lapstone Monocline is in the distance. (Photo: M McDonald)
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Up to the far west of the Blue Mountains the crew
headed, but not before a short detour just up the
first rise for a visit to Australia’s oldest (mainland)

bridge near Blaxland - Lennox Bridge. Learning that

the creek flowing underneath the bridge was once
sustained by the Glenbrook Sewerage Treatment
Plant outflow prior to it being diverted to the more

appropriate sewage disposal systems within Sydney

Water systems in the 80's. Additionally it is now
receiving more natural drainage regimes from the
catchment.

Time to make for our destination in the far upper
Blue Mountains - but there were a few stops along
the way before dinner.

Michael was desperately trying to get photos of
views as we headed up the mountains so a random
side road off the Great Western Highway was
explored to see if there was a view. The view was
marginal but the local flora, sandstone formations
and so on made for a good local environment
discussion to start.

Further up the ‘Blueys’ the gang stopped off at
Gordon Falls Lookout near Leura. From here the

R
e,

Figure 2: Lennox Bridge - Australia’s oldest mainland bridge.
(Photo: M McDonald)

viewer can look down into the Kedumba Valley and

in the distance the upper arms of the Warragamba
Storage (Sydney’s primary water supply) could be
seen. The scale of Sydney’s Water Supply Catchment
was being absorbed.

Figure 3: Gordon Falls Lookout. Lake Burragorang reaches are just visible in the distance. Other features in the image are Mt
Solitary and Kings Tableland. Oh yes - and 4 Kiwis! (Photo: M McDonald)

Australasian Hydrographer, July 2023
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Just on sunset the tour mob stopped at Echo Point
to take in the Three Sisters vista at Echo Point as
dusk set in. Two ‘stories’ exist as to the dreamtime
origin of the Three Sisters, the more accepted
version is:

‘The tale begins with Tyawan, a witchdoctor

who had three daughters; Meenhi, Wimlah and
Gunnedoo. Whenever Tyawan had to pass by a hole
to get food, he would leave his three daughters
behind a rocky wall on a cliff. He did this because
down this deep, dark hole there lived a Bunyip who
was the most feared creature on the land.

One day as Tyawan passed by the hole off to get
food, a large centipede crawled next to the girls
and scared Meenhi so much that she threw a rock
atit. The rock then fell down into the valley and
angered the Bunyip. He came up to face the girls,
and Tyawan who saw this from a distance turned
his daughters into stones to protect them from
the Bunyip with his magic bone. After he had done
this, the Bunyip began chasing him so he turned
himself into a lyre bird. All was well and everyone
safe, however in the scuffle Tyawan had dropped
his magic bone somewhere, leaving him a bird and
his three daughters into the rock formations we
see today. It's said that you can still hear the call of
the lyre bird around the rocks even till now; Tyawan
in search of the magic bone.’

Stillmore to do - like dinner before the overnight
digs were reached. Mountain Culture Brewery was
the dinner venue where the group met up with Matt,
the host for our overnight stay even further into the
depths of Upper Blue Mountains.

The location for the night stay sits on the Darling
Causeway, a sandstone ridge formation that
separates the upper Cox’s River Catchment (Part

of Lake Burrogaorang/Warragamba Catchment)
from the Grose River Catchment (the Grose lower
confluence with the Nepean River is located just a
couple of hundred meters downstream of the field
day of the conference at Yarramamundi Bridge). The
fall from the Darling Causeway catchment edge to
the confluence with the Nepean River is 1100 metres
to just 15 metres over ariver length of 54 km(average
channel fall of 2%).

Arriving in the dark in the upper reaches of the
Grose Valley for the overnight stay there was not
much of a chance for everyone to appreciate where
they actually were in the Australian Wilderness! The
following map sort of gives some perspective to
where the gang had been in previous days and where
they would be staying for the night.

&) k

Figure 4: The Three Sisters at dusk from Echo Point (Photo: M McDonald)
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Figure 5: Concept map of the Grose River and Upper Cox’s River/Warragamba Catchments explored on the post AHA
conference trip.(Adapted from County of Cook lithograph section, Bishop, C1879)
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Friday was spent exploring this little nook of the
Cox's River Catchment before taking in some more of
the Upper mountains/Sydney catchment areas, but
not before a bit of sampling upper catchment cold
water and sunrise yoga. Followed by an invigorating
outdoor shower, what a way to start the day!

A morning tour through the bushland of our host's
property took in a small area of the Upper Cox's River
Catchment recovering from the failed back burn
attempt to halt the Gosper's Mountain megafire in
late 2019. The catchment vegetation is recovering
slowly in the area as a consequence of the severity of
the fires in the catchment during that time.

Figure 6: Sunrise Yoga on the catchment boundary between
the Grose and Upper Cox’s River Catchments! (Photo: M
McDonald)

Figure 7: Vegetation regeneration following the 2019 bushfires (June 2023), looking into the Upper Cox's catchment. The
furthest ridgeline is the boundary for catchments flowing west into the Murray/Darling system. (Photo: M McDonald)

Figure 8: Comparison image of fire impacts in the Upper Cox’'s catchment, March 2020. (Photo: M Clayton)
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From our cliff top vantage point above this Upper
Cox's Catchment tributary the group could also
discern the far ridge that separates the eastern
flowing Cox's catchment from the western flowing
catchments. Both these contribute to the Murray
Darling Basin that eventually drains out through
South Australia.

It was soon time to start making our way down
through the Upper Mountain villages of Medlow Bath
(historic health resort town and home of the Hydro
Majestic Hotel), Blackheath (starting point for many
adventure walks into the Grose River Catchment)and
Katoomba. Taking in more cliff top vantage points of
these outer Sydney catchment areas the crew then
parted ways at Katoomba Railway Station, where
they set off on some further adventures in the big
smoke of Sydney before departing back across the
ditch!

Conclusion

While this was only a brief glimpse of life away from
the bustling urban location of the AHA conference
in Western Sydney, being able to spend some time
post conference with this ‘Kiwi Krew’ was very
enjoyable from my own perspective. Enabling these
sorts of activities, such as informal catchment tours
or opportunities to spend a few days with a hosting
organisation doing the 'stuff they do’ enhances the
hydrological experiences of those involved who
have attended a conference or workshop beyond
the immediate confines of the organised event.
Conversations and ideas flow much more easily in
these situations. There is always something to learn
amongst everyone involved with new ideas and old
ideas cross fertilising.

Conferences and workshops shouldn't be just about
the programme you have paid for. Look for additional
opportunities either side of an event to be a host

or search out chances to learn more about the

Australasian Hydrographer, July 2023
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Figure 9: On the lookout for Evan (from NIWA) above a
misted in Grose Valley! (Photo A. Taylor)

P R R

Figure 10: Along the way homeward another Kiwi was
located! (West Katoomba Water Supply Reservoir)(Photo A.
Taylor)

Figure 11: Final parting photoshoot, 4 Kiwis with the Three
Sisters. (Photo A. Taylor)
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Beyond the Rating —
Fitzroy/Martuwarra River

Floods 2023

Robert Lawry, WA Decision Support Services

Senior Hydrologist — BoM

(PowerPoint Presentation with comments - taken
from the AHA Conference 2023).

Gday, my name’s Rob and I'm a Senior Hydrologist with

the North-West Decision Support team within the
Bureau of Meteorology (BoM)

I've worked with the Bureau for 20 years and I've seen
alot over that time.

But today | want to tell you a story. It's a story about
the importance of data and its a story about the
challenge of flood forecasting when you lose river
gauges during a flood.

January 2023 Fitzroy River Floods
...s0 a quick overview of the story I'll tell today

For today | really want to mainly focus on the
hydrology and hydrography with less focus on the

emergency response and other impacts of the flood.

Il just go through:

«  Where the flood happened and a bit about the
catchment

« Tropical cyclone Ellie and the rain it brought
« The massive flows that resulted from that rain

« Theriver gauges and what happened to them
during the flood

« The challenges of forecasting without quality
data

« Andfinally.... some thoughts for the future

22

Impacted the Fitzroy River catchment in the far
north of Western Australia

Caused by heavy rain from Ex-TC Ellie

Triggered peak flows beyond anything recorded
before in Western Australia....and possibly
Australia?

Destroyed four river height sites

Gauges offline and flows beyond rating curves
challenged our ability to provide accurate
forecasts and advise emergency services

Consider how we can measure better, leading to
forecasting better into the future

Australasian Hydrographer, July 2023



The Mighty Martuwarra/Fitzroy

Firstly the Martuwarra/ Fitzroy River Catchment, its
around 30% bigger than Tasmania, at 95,000km in
total area. It's a totally wild river, no dams, very little
water extraction and an average discharge of around
8,000 gigalitres per annum.

This is really variable with some years seeing almost
no flows and some years, like this year, seeing much
more than average.

From the upper parts of the catchment the first
major town is Fitzroy Crossing, there's around 1,300
people living there. Further downstream there’s

a handful of other towns and communities of a

few hundred people each including Noonkanbah,
Christmas Creek and Looma. From a hydrology

point of view the Margaret and Fitzroy Rivers are

the two big tributaries coming together about 5km
upstream of the crossing. At Fitzroy Crossing, as you
might guess we've got the Great Northern Highway
crossing the Fitzroy River. That highway crossing is
the only all-year, northern link from WA to NT. The
only other west to east link is ~2000km south.

«  Total catchment size 94,000 km2
« Around 45,000 km2 upstream of Fitzroy Crossing

- Two major tributaries, the Fitzroy and the
Margaret, which meet just upstream of Fitzroy
Crossing

« Highvariability in annual discharge
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In terms of river monitoring upstream of Fitzroy
Crossing:

The catchment has a good rain gauge network
with about 20 gauges, although if you do the
sums that's only one gauge per 5,000km2 (that's
adense rain network for us in WA)

5river height sites covering both the Margaret
and Fitzroy River tributaries. The 2 gauges
circled, Dimond Gorge on the Fitzroy and Mt
Krauss on the Margaret are critical to predicting
the timing and height of the river in Fitzroy
Crossing.

From a flood forecasting aspect once we've

got the Fitzroy Crossing forecast in hand it's
pretty straight forward to route those flows

downstream and provide accurate forecasts
further down the catchment.

Trusted Flood Warmn___h_,
Systems Proven

in the Harshest
Environments

Our range of solutions for the
flood warning market include:

* Solutions for basic and advanced applications
+ Turn-key canister and backplane ALERT and ALERT2 systems

+ System components for custom ALERT system deployment

cs) Campbell

§ €1 EMNTI FI1 Cas

To find the best flood warning solution for your needs, visit
www.campbellsci.com.au/flood-warning.
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When it comes to technology used across the Fitzroy
- data collection sites mostly use solar power and
satellite comms.

We use 0.2mm tipping bucket rain gauges, with a
rim height up at Im. We do that to stop the gauges
becoming blocked with grass and dust.

River height sites are gas line bubblers with dry
pressure transducers.
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Ex-Tropical Cyclone Ellie

So you now know the Fitzroy River Catchment, you
also know the network and you now the tech. Let's
get onto the flood event itself.

Tropical Cyclone Ellie rolled into the Northern
Territory as a fairly normal Category 1system just
before Christmas. However, the system bought
heavier rain than usual, triggering flooding
everywhere it passed.

This included both of the Territories major highways
for anumber of days and triggered evacuations at
places like Timber Creek and a number of other
communities

We generally find ex-tropical cyclones across the
top end normally drop 2-300mm over a few days,
however Ellie was a lot wetter than that with totals
over a few days of 3-400 or even 500mm being
recorded.

You can see from the image (left) the pink area shows
falls of 250 - 400mm and that’s just for a 24 hour
period!

D AQuaMONIX  ALERT2 Evolution

Agquamonix & ELPRO have been busy working on eenvirada
the new ALERT2 products and were regen’rly e
awarded the Bureau of Meteorology National B, oo B, Mg €ELPRO
Flood Warning Network Installation. g Amma <3 Padman
The ALERT2 hardware sets a new benchmark for P
remote monitoring. The rollout has begun with a @ Raioman
number of councils and utilities starting to future- -

. Toniek e
proof their networks.

UPTEN

Features At A Glance: | B——

Logging

For more information contact
Aquamonix at
sales@aquamonix.com.au &
follow us on LinkedIn.

Wi Wit Wt

Inputs/Config
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Ventia is a leading provider of essential
services across Australia and New Zealand.

We specialise in the long-term operation, maintenance,

and management of critical public and private assets and
infrastructure. We pride ourselves on working smart, working
safely and working sustainably for our communities.

Learn more at

www.ventia.com Ventla


http://www.ventia.com

o Crossedthe NT coast December 22nd

«  Major flooding for Timber Creek (NT)
involving evacuations and closure of the
Victoria Highway and Stuart Highway

- Notable were the forecasts of
exceptional rainfallamounts > 500mm
per day

« Heavyrainrisk flagged for WA as early
as 22nd of December due to extended
model outlooks suggesting an eventual
shift to WA a week before flooding in the
Fitzroy River

From early on it looked like Ex-Tropical
Cyclone Ellie was looking like heading
West, not only west but across the central
Kimberley. Most of our Kimberley rivers are
very remote with almost no flood risk to
communities. The Fitzroy River Catchment
is different however, its populated, it is
prone to flooding and has flood risks.

In flood forecasting the best scenario is
having a system pass quickly across the land
or a catchment. It means we don't see big
accumulations of falls in any one spot and as
aresult less or no flooding. The worst case
is slow system movement or a system that
stalls. When a system dwells over an area

it just rains and rains in one area. For Ex-
Tropical Cyclone Ellie what happened was
even worse than that, the system stalled
and a then looped not once, but twice!
Effectively parking itself over the Fitzroy
River Catchment for 3-4 days, something
that really never happens.

As each day progressed Ex-Tropical Cyclone
Ellie became less likely to pass across the
land quickly and more likely to ‘linger’around
asingle area which means a greater risk to
exceptional rainfall and exceptional flood
impacts.
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Celebrating,60wears
in environmental :
monitoring.

In 1963, KISTERS began as an engineering firm based in Aachen, Germany.
Now with over 750 experts and scientists worldwide, we empower our
customers to make informed decisions in water resource management,
energy optimisation, infrastructure planning and environmental
sustainability.

As we celebrate 60 years of excellence, we look forward to
continuing our journey, shaping the future of industries and
making a positive impact on the world to keep life thriving.

Learn how we can support your operations.

Request a consultation

/L KISTERS

Empowering decisions of tomorrow

ThermoFisher
SCIENTIFIC

- —

Water monitoring

—
et A |
“'1 ’ =

Vulink Cellular Telemetry from In-Situ
Experience simplicity with Vulink

Vulink is a Sub 2-inch NB-loT telemetry system simplified to be accessible
to everyone. With smartphone connectivity, Vulink is easy to set up and is
compatible with both iOS and Android devices.

AN | carn more at thermofisher.com/wateranalysis

© 2022 Thermo Fisher Scientific Inc. All rights reserved. Trademarks used are owned
as indicated on thermofisher.com/trademarks COL100248AU
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Phillips Range (Hann R) - it begins...

While the system lingered the rain that fell was
extreme and focussed on the Fitzroy River part of the
catchment more than the Margaret River area.

Most falls we saw over a 2-4 day period exceeded
1% AEP's or 1in 100 year rainfall amounts 3-400mm.
Dimond Gorge took the cake recording 830mm in a
week

Within 24hr of heavy falls the Philips Range River
gauge took off. The gauge has a catchment area
of about 5,000km2 and is high in the Fitzroy River
Catchment

Philips Range doubled its previous record peak flow
and exceeded its previous record river height of 14m
by over 3m!

Heavy Rain Upstream

24 hr

«  356mm Dimond Gorge 2nd January (>0.2% AEP
or 1in 500 year)

. Numerous falls >200mm (1-2% AEP)

72 hr

«  525mm Dimond Gorge (0.2% AEP)

«  440mm Windjana Gorge (0.5% AEP)

«  Numerous falls 300-350mm (1-2% AEP)

30
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Contrail®software brings all your water, rainfall, and
environmental-related data togetherin one place.

Automates real-time data collection,
validation, analysis, and archiving.

Integrates many sensor types, and 50+
source types, including ALERT/ALERT2
and many others.

Presents up-to-the minute visualisation
of current conditions.

Delivers user-definable alarms, alert
rules, and notification management.

One —

k_/ .
AN @€IM BRAND onerain.com

www.vega.com/vegapuls

Non-contact radar technology in compact style complete with SDI-12 protocol

80-GHz radar sensors VEGAPULS Series measure no maintenance. No matter what the temperature: they
reliably in temperature ranges down to -40° C. The non- remain highly accurate, functioning completely indepen-
contact level transmitters are easy to install and require dent of temperature and pressure.

100 dB ¥ Bluetooth
Dynamics | Adjustment

£2 mm SDI-12 or 4...20 mA/HART or
Measurement accuracy

Modbus
Signal output
80GHz
Transmission frequency
IEC
-40 ... +80°C Approvals
Process temperature
-1... 43 bar
PVDF Process pressure
Antenna version
15m 8
Measuring range Beam angle
9 rang (model dependant)
VEGAPULS C 21
VEGA Australia Pty Ltd | Phone1800 817 135 | info.au@vega.com Looking Forward
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Dimond Gorge (Fitzroy R) - The first to fall

Downstream from Philips Range with a catchment All the water in the Fitzroy River has to pass through
area four times the size we've got Dimond Gorge. this narrow passage.

T

Usually the gorge is a beautiful, peaceful location turned into a torrent with water backing up almost
for canoeing and birdwatching. However the gorge 10km from the gorge entrance.

Dimond Gorge
~ 3 Jan 2023
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Measuring this flow is the Dimond Gorge river height Gorge peak reading would allow us to get an accurate
site situated where the gorge exits onto the flat picture on the flow coming down the Fitzroy River.
country. This combined with the Margaret River flow would
allow us to provide an accurate forecast of the level
and therefore the impacts at Fitzroy Crossing and
further downstream.

The gauge is located well above the 1in 100 year
flood level and positioned atop a 4m platform.

From the rainfall recorded we already knew this
would be a big flood however getting the Dimond

DataStream by H HydroTerra

Simplifying integrated monitoring systems operate
‘ System oversight,
Supply maintenance,

reporting & training

System supply,

Design configuration,

testing & install

System design &
MONITQRIN LY specification
EMS

Report MoNiTogy,,
BEIE]

Data visualisation
& compliance

q Management of reporting
Monitor site data of known

ACTIVITIES

Manage the provenance
monitoring

program &
collect data Contact us today for advice on your

integrated monitoring system needs
info@hydroterra.com.au | 03 8683 0091
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Unfortunately we never got that reading.

The gauge rose half a metre above its previous
highest level set 20 years ago and then stopped
reporting.

With data offline at Dimond Gorge and a flood
barrelling towards Fitzroy Crossing urgent questions
suddenly became harder and harder to answer.

«  How high will the peak be down at Fitzroy
Crossing?

«  What areas will get inundated?
+ Coulditimpact homes?
«  Willitimpact the highway?

A couple of months later our Department of Water
colleagues (DWER) found out why the gauge stopped
reporting.

Not only was the gauge and platform destroyed, but
trees, vegetation and even the soil had be scoured
from the entire area!

« Datastopped at 13.5mand 11,000m3/s.
«  What actually was peak flow?

«  Without peak flow how do we provide river
forecasts for downstream locations?

URBS: Dimond Gorge - H302027 (SubCatch: Fitzroy R to Dimond Gorge)

[ A —

M TSR A

- Mogoun Foeds ST, .

e by

Dhage g
i
e

Data ceased during event @ approx. 11,000 cumecs
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The Fitzroy Crossing Forecast - at least 13.2m??

From a forecasting point of view we got the peak
flow from Margaret River at 13,000m3/s. That was a
top b peak flow (with a 60 year record) and at least
11,000m3/s coming down from Dimond Gorge. The
previous highest recorded flow at Fitzroy Crossing
was 28,000m3/s which was calculated to be a 1-80
year flood.

Soin ~ 24hrs from these upstream peaks we should
expect to see at least 24,000m3/s around the

\\,f i

Fitzroy Crossing
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fl Fitzroy Crossing - H503014
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previous record flood height from 2002 - or possibly
even beyond?

The answer came about a day or so later, from:
«  Fitzroy Crossing

« Townof 1,200 people

- National Highway One Crossing

«  Multiple smaller communities nearby
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The Little Gauge That Could

The Fitzroy Crossing gauge, we called it “The Little
Gauge That Could” is high on the banks of the Fitzroy
River at Fitzroy Crossing

This gauge was our opportunity to get the full
combined Margaret and Fitzroy River flows and give
us an accurate picture of what we were dealing
with to predict downstream flood levels. The gauge
started to rise and was reporting perfectly however,
as the river level went past the MAJOR height we
started to see issues.

Firstly, you'll notice a half metre jump in river height
injust an hour (see below)

That equals a flow increase of about 10,000m3/s.
Correct data or faulty data, what could cause ajump
like that?

However despite our concerns the gauge was
somehow struggling, it kept reporting

...and reporting. When water reached the base of the
instrument hut we weren't sure how much longer the
gauge would last, but it just kept reporting!

The bridge started to collapse but “The Little Gauge
That Could” still kept reporting.

Would we record the peak to help forecast further
downstream?

36
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As the concrete hut started to get a lean we got very
worried but we still hadn't reached the peak! When
would this river stop rising?!?

By the next morning “The Little Gauge That Could”
could not anymore, the gauge was gone.

But not before it recorded a peak height of 15.8m?

Using the peak height which might be questionable :
combined with on-the-ground inundation extent ' ra— —
compared to the past highest flood we could ’
confidently say we were looking at beyond a 1in 100 : '_ e
year event E =

From a hydrology point of view well over the previous
peak discharge record of 28,000m3/s.

Despite the height being reduced after survey
results, it was indeed well above the previous record

We wondered what was actual peak flow?... 40, 50, p—an o
+60,000m3/8 ’///—/‘ |

Easily a new WA peak flow record, maybe a national
record?

Manly

IS a proud partner

Hydraulics
f AHA
QERSN}Q.( Laboratory °

Water Modelling and Monitoring
- Since 1944 -

www.mhl.nsw.gov.au

RVA%s
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Community Messaging
* Unprecedented
. . . * 1in 100 year
Rap|d |nte"|gence Shanng » Worse than 2002, seek even higher
ground
Life threatening
WA Dept of WA Main Daily pr_ess confer_ences
Rivers Roads E\..rery single !ocatlon downstream
will see flooding exceed all previous
records
DFES BOM

Emergency Services Mapping

« What inundation maps were applicable

» River height to AHD conversion to assist
on the ground responders
Once mapped, evacuate and act on
impacts expected — PLUS a little extra
(uncertainty factor)

Now that we actually had the peak height messaging However, the messaging for our SES friends was
became much easier - this flood wasn't just bigger more challenging. How could we accurately predict
than the previous record flood, it was a LOT bigger! a useful downstream river height when we were so
far beyond any level recorded ever before and so

far beyond any rating curve? Levels get pretty dicey
beyond verified flow readings. We did however know
what level it would exceed (the previous record level)
and then we added a margin for safety.

To community our message was simple, this flood
would exceed EVERY single previous record as it
moves downstream. If you've ever seen an area get
flooded before it WILL get flooded in coming days -
move to higher ground NOW.

Flowing your way...

The latest technology advancements from Teledyne RD Instruments:
adding new dimensions to your operations!

RiverPro Apcp!

INTELLIGENT RIVER DISCHARGE SYSTEM
FOR SHALLOW RIVER ENVIRONMENTS

e 20 cm - 25 m depth range

600 kHz 5th beam collects true vertical velocity
with a calibrated RSSI and range to bottom

« Choice of auto-adaptive sampling scheme,
or optional manual override for advanced users
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Fitzroy Crossing - Warning Downstream

And sure enough every single location downstream
from 'the crossing’ did exceed all previous records
and as we expected assumptions about rating curves
were wrong.

One location called Noonkanbah, despite having
around four times the previous highest recorded
flow, the peak height was not even Tm above the
previous record. Yet further downstream the peak
height was 2.5m higher than the previous record!

As the peak moved downstream we had two more
river sites stop reporting at the Fitzroy Barrage and
at Looma.

However with that Fitzroy Crossing, which was
verified at Noonkanbah, we could still provide a good
forecast

« Newrecords set at every downstream location

«  Two further gauges went offline, total of four
water level sites damaged

: ﬂgﬁa Destrqyew m Ii__t'i

4 FITZROY RIVER LEVEL STATIONS
DESTROYED IN FLOOD TO BE
REBUILT
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Fitzroy River Floods - Peak Flow Analysis

Since the flood DWER, our state river agency, has Questions:
completed a surveyed review of the flow at Willare

What's the highest peak flow you have ever seen
down at lowest section of the river.

recorded?
Their report puts the peak discharge at around

Do we have a list of top Australian flows?
40,000m3/s (+/-30%)

« At Willare where the flood peak is most
attenuated, DWER has recently estimated a peak
flow of 40,000m3/s (+/- 30%)

Areview of peak discharge at Fitzroy Crossing is
currently underway.

« Highest peak flow in Australia?

Station
number 802008
. . B Latitude -17.74
Fitzroy River - Willare Longitude  123.65
WA - Departr
Data owner

Environment:

Watercourse discharge Time series explorer (7)

Time series explorer 1d 7d 1m 6m 1y gl Continuous

Period of record summary

Quality and gap summary 40,000
Daily data summary 37,500
Monthly data summary 35,000
Yearly data summary 32,500

Monthly mean statistical 30,000

analysis ©
E 27.500
Yearly statistical analysis z
o 25.000
Ratings and gaugings o
) | 22,500
Duration curve o
: & 20,000
Flood frequency analysis .
w
Difference from mean E RuE
[
analysis L 15,000
=
£ 12500
10,000
7,500

5,000

2,500
o
Watercourse level 04/01/2023 06/01/2023 08012023 10/0L/2022 12/012023 14/0042023
Generated on: 19052023 12:13 EST
Data download
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Lessons for the Future?

« Bigfloods happenand a proportion will exceed
levels thought impossible

« Climate change suggests extreme rainfall is
becoming more common and the atmosphere
can hold more precipitable water than ever

«  Whenrecords break, there is no more critical
time for accurate forecasts for safety and the
protection of property

Australasian Hydrographer, July 2023

Without hydrographic data there is
NO FORECAST!

How do we ensure that gauges survive and keep
reporting during extreme floods?

Accurate flood level gauging’s are critical to
having good rating curves
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So, we had a big flood! Despite our state river
agency (DWER) having top quality river gauges,
well above 1in 100 year flood levels we still lost a
lot of gauges. This left me wondering what if we
hadn't recorded the peak height and flow up at
Fitzroy Crossing?

Having that peak height gave us an insight into
the magnitude of this flood, e.g. what could

be expected downstream and when it would
arrive. We know there will be more floods
across Australia and some of those will exceed
all previous expectations and even redefine
returnintervals. E.g. what was 1in 100 year may
become 1in 20 year.

Hello, we're
KISTERS.

My closing question to the audience is;

How do we locate, build and design river
recording sites to be more resilient?

To survive floods of the future?

...and to keep reporting when it really counts for
forecasting?

The 2023 Fitzroy floods were some of the worst
flooding in Western Australian history. We had
six communities evacuated and over 500 homes
damaged, however despite this we didn't have a
single fatality during the flood.

The story is simple - quality data... saves lives....
thanks

After 48 years, HyQuest Solutions
is now KISTERS Instruments Pty
Ltd (KISTERS Australia for short),
effective from June 1st.

Our new name aligns with our
evolving vision and growth, while
our commitment to enhancing
environmental data collection
and precision instrumentation
remains unchanged. Rest assured
everything you love about us stays
the same.

We thank you, our customers, for
your continued support and trust in
us. We look forward to continuing
our partnerships, and together,
unlock new possibilities and
solutions that keep life thriving.

Learn how we can support your operations.

/K KISTERS

Empowering decisions of tomorrow
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AHA Conference 2023. Photo by Blue Mountains Events & Conferences.
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