Hydrology and Water Resources
Symposium (HWRS 2024)

Melbourne, Australia
18 - 21 November 2024

Volume 1 of 2

ISBN: 979-8-3313-1902-1



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2024) by Engineers Australia
All rights reserved.

Printed with permission by Curran Associates, Inc. (2025)

For permission requests, please contact Engineers Australia
at the address below.

Engineers Australia
Engineering House
11 National Circuit
Barton ACT 2600
Australia

Phone: +61 2 6270 6555
Fax: +61 2 6273 1488

www.engineersaustralia.org.au

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

VOLUME 1

THE ROLE OF DEBT-FOR-CLIMATE-SWAPS TO UPSCALING TRANSFORMATIVE WATER
PROJECTS TO IMPROVE WATER SECURITY IN DEVELOPING COUNTRIES .........cooviiiiiiiiieeeeeeeeiiees 1
A. Elmahdi, J. Jeong

DESIGN TEMPERATURE DATA FOR AUSTRALIA .....coooiiiiiiiieeeeeii 13
O.U. Laz, A. Rahman

GROUNDWATER CONTRIBUTION TO SURFACE WATER FLOW DETERMINED USING

BASEFLOW SEPARATION IN 12 SUB-CATCHMENTS IN THE NORTHERN TERRITORY,

AUSTRALIA ..ttt b et b et b et b et et b et b et e b bt be e 24
K. Nguyen, P. Waugh, D. Cobban

SENSITIVITY OF INPUT PARAMETERS OF INFILTRATION-ON-GRID IN A 2D

INTEGRATED HYDROLOGIC-HYDRODYNAMIC FLOOD MODELING .........coooiiiiiieeeecieeeeeeee e 34
PD.PO. Peramuna, S. DeSilva, S. Venkatesan, N.G.P.B. Neluwala, K.K. Wijesundara, P.B.R.
Dissanayake

USING INDIGENOUS KNOWLEDGE TO EXTEND AUSTRALIA’S LONGEST FLOOD
RECORD ...t ettt ettt ettt e et e et e et e e et esaa e e st e e saaeesateesaaeesateesaaeesaaeesaneesaaeesaneans 41
S. Yeo, M. Babister, J. Fraser

LIMITATIONS OF SEWER NETWORK MODELLING SOFTWARE AND THE USE OF
ARTIFICIAL NEURAL NETWORKS MODELS TO OVERCOME THESE LIMITATIONS .......ccccccoveenenn. 50
M. Jayasooriya, A. Barton, T. Choudhoury

PROGRESS TOWARDS A LONG-RANGE FLOOD OUTLOOK FOR AUSTRALIA ........cccccooveviieveeieeireeans 60
C. Pickett-Heaps, N. Ghajarnia, W. Sharples, J. Hou, K. Bahramian, N. Gamage, S.
Muncaster, P. Feikema, E. Carrara

OPPORTUNITIES AND RISKS ASSOCIATED WITH IDENTIFYING, SOURCING AND

TREATING BRACKISH GROUNDWATER .......cooviiiiiiitie ettt eae e et eae e eaeeeneeenreeenneean 70
P. Reeve, J. Anese, B. Mullins, 1. Wallis, O. Batelaan, H. Fallowfield, H. Maier, S. Westra, K.
Walton, E. Watt, D. Graetz, M. Leonard

ASSESSING THE IMPACT OF CLIMATE CHANGE ON FLOOD RISKS: A

COMPREHENSIVE ANALYSIS OF UPDATED ARR GUIDELINES ACROSS AUSTRALIAN

CAT CHMENTS ..ttt ettt e ettt e e e e e e e a et eeeeeses st teeeseses s asaaaeeeesessaasasaseeessssansasseeeesessnnnnnrees 74
M. Retallick, M. Babister, B. Jamali, H. Babister, F. Bodenlenz

THE NEW CLIMATE CHANGE GUIDELINE: ANOVEL AND EFFICIENT APPROACH TO
ESTIMATE LIFETIME EXPOSURE RISK WITH CHANGING FLOOD PROBABILITIES......................... 88
M. Babister, H. Babister, B. Jamali, N. Dunning, M. Retallick, F. Bodenlenz

DO CATCHMENT STATE SHIFTS HAVE MULTIPLE THRESHOLDS AND THUS EXHIBIT
FINITE RESILIENCE?......co oottt ettt e et e e et e e ettt e e s eaae e e s aataeeeeaateeesenaaeessataeesensaeeesnsneeas 97
S. Zahedi, T.J. Peterson, M.C. Peel

DISCHARGE CHARACTERISTICS OF BROAD-CRESTED WEIR EQUIPPED WITH
PARAPETS ..ottt e et e et e e e et e e e et e e e eaa e e e s et e eeaeaaeeeseaeeesateeeseeareesseneeeeaaeeesanns 102
H. Chanson



REDUCING NAPPE INSTABILITIES AT CIRCULAR WEIRS USING SPLITTERS ....ccoooeeieeeeeeeeeeeeen. 111
H. Chanson

INTERACTIONS BETWEEN CLIMATE CHANGE, SOCIO-ECONOMIC DEVELOPMENT
AND LAND USE PLANNING IN THE ASSESSMENT OF FUTURE FLOOD RISK.........cccccoeiiiiiiiienne 120
E. Hamers, HR. Maier, A.C. Zecchin, H. van Delden

A SIMPLE STATISTICAL APPROACH TO OPEN PIT MINING FLOOD RISK EVALUATION
AND INVESTMENT DECISION-MAKING WITH HYDROLOGIC UNCERTAINTIES........cccoovvvvvieennn. 124
W. Zhan

ENGINEERING 101: WHY DO WE IGNORE BASIC ENGINEERING PRINCIPLES WHEN

DEALING WITH CLIMATE CHANGE? ......ocutiiiieiitiieiietestetete ettt sttt sttt seseetesseseenens 134
H.R. Maier, S. Westra, R. Nathan, S. Culley, M. Armstrong, A. Horne, M.J. Knowling, M.
Leonard, M. Thyer, A. Zecchin, A. John, J. Bailey

IFD UPDATE FOR SOUTHEAST QUEENSLAND .......coiiiiitiiiiete ettt ettt ean et veeve v 138
A. Rasheed, P. Jordan, D. O'Shea, L. Traill, M. Raymond

ON-SITE STORMWATER DETENTION VERSUS DRAINAGE INFRASTRUCTURE
UPGRADES: A COST BENEFIT ANALY SIS .. .ottt ettt ettt et saneeveeeaeeenns 156
R. Ronalds, G. Halcrow

DISAGGREGATION OF RAINFALL TO FINER TEMPORAL RESOLUTIONS FOR

DEVELOPING NON-STATIONARY IFD CURVES EMPLOYING AN ANALYTICAL

APPROACH. ...ttt e e e et e e e aa e e e e tb e e e etb e e e eeatbeeesataeeeetreseeessseeesasaeeensreeeennnns 164
H. Balacumaresan, I. Hossain, M.A. Imtaez

DEMYSTIFYING THE STORYLINES APPROACH - APPLYING CLIMATE PROJECTIONS
TO WATER MANAGEMENT QUESTIONS ......oooiiiitieee ettt ettt ettt ve e s veesveesabeesaveesasaessveaensaennns 176
J. Bellhouse, M. Turner, S. McHugh

EXTREME FLOOD ESTIMATION IN SOUTH-WEST WA 2.0: THE PAST GENERATION...........cc......... 186
L. Pearce

ENABLING FLOOD RESILIENT COMMUNITIES THROUGH INNOVATION AND
ENHANCED DECISION SUPPORT SYSTEMS.....oiitiiiitiirinteieitrtetettsetee ettt 194
J. Carey, R. Campbell

SMALL CATCHMENT COLLIE BASIN FLOOD RESPONSE ......cccccotiiiiiiinineieeeeeeeee e 201
K. McNamara, A. Rogan, J. Hartanto

SPATTAL INTERPOLATION OF HOURLY RAINFALL FROM IN-SITU AND SPACE-BORNE

OBSERVATIONS FOR AN EXTREME RAINFALL EVENT ..ottt 213
A. Islam
HAUNTED HILLS HYDROLOGY ...ttt ettt eate e e e eeaaeeeeenaneeseaneesennneeeeennns 221

A. Rogan, J. Gois, V. Kim

CLIMATE CHANGE MODELLING FOR QUEENSLAND’S WATER PLANS ......cccoceoviniinirieineneeniene 233
J. Vitkovsky, G. Berthaly-Martyn, N. Corbett

IMPROVEMENTS IN RAINFALL-RUNOFF MODELLING FOR LARGE SCALE
QUEENSLAND CATCHMENTS ... ..ttt ettt ete e et e et e e e s be e e ssaaee e staeaesssseeesssaaeasssseeeanssesesnsseens 243
M.J. Tehrani, M. Greer, C. Musgrove



EXTREME FLOOD ESTIMATION — COMPLEMENTING THE FLOOD PRACTITIONERS

TOOLKIT BY EMBRACING PRECOLONIAL EVIDENCE TO TURN ‘MYTH’ INTO

‘HISTORY’ - A CASE STUDY FOR THE BRISBANE RIVER .......ccoioiiiiiieeee e 253
J. Charalambous

TREND ANALYSIS AND REPORT CARDS FOR SILO RAINFALL DATA IN QUEENSLAND............... 263
G. Berthlay-Martyn, J. Vitkovsky, C.A. Egan

TOWARDS ADAPTIVE GREEN INFRASTRUCTURE: ARTIFICIAL INTELLIGENCE AND
MACHINE LEARNING-BASED MODELLING FOR GREEN ROOFS ..o 273
M.A. Rahman, D. Stone, A. Rahman, M.A. Alim

CALIBRATION AND VERIFICATION OF A-TWO PARAMETER MONTHLY WATER
BALANCE MODEL IN KALU AND MAHAWELI RIVERS OF SRI LANKA..........cccecvvvieieiiieeeeeeereenes 283
M.B. Sharifi, N.T.S. Wijesekera

INCREASING PRECIPITATION VARIABILITY AND CORRELATION WITH WATER
RESOURCES IN KOREA ...ttt ettt et e et e e e ettt e s et e e s eaa e e e semteeessneseessaaeessaneeeesannns 293
S. Park, A.W. Western, M.C. Peel

RESPONDING TO CLIMATE CHANGE: ADAPTIVE RESERVOIR MANAGEMENT VIA A
MULTI-OBJECTIVE OPTIMIZATION FRAMEWORK ........couuuiiiiiiiiiiiiieieiieeieeeieieieeeesassaesessssssssassssssssnsnnnne 302
J. Huang, W. Wu, H.R. Maier, Q.J. Wang, J. Hughes

ROBUST WATER RESOURCES MANAGEMENT: HOW OPTIMIZATION APPROACHES
INFLUENCE ROBUST POLICY AND OPERATIONAL DECISIONS UNDER UNCERTAINTY ............. 306
J. Huang, W. Wu, H.R. Maier, M. Sangiorgio, Q.J. Wang, J. Hughes, A. Castelletti

FIELD IMPLEMENTATION OF A TRIAL TUBE FISHWAY ...oooiiiiiiieieeeeeeeeee et 310
H. Kammanankada, J. Martino, D. Roberts, 1. Suthers, R. Kingsford, S. Felder

ASSESSING THE VALUE OF A REGIONAL FLOOD MODEL FOR FLOOD RESPONSE AND
RECOVERY ..ottt ettt ettt ettt et ettt et et et e et et e st st et ese et et ese et esseseaseseseesensese et esseseasesseneesesesensans 314
D. Verrall, E. Saunders, S. Blundy, F. Ling, D. Wood

IMPACTS OF MODEL RESOLUTION AND SUB-AREA DELINEATION APPROACH ON
RORB MODEL PERFORMANCE: A COMPARATIVE STUDY ..ottt 326
H. To, J. Singh, D. Kemp, G.A. Hewa

REVIEW OF TASMANIAN DESIGN RAINFALLS .......otitieiieietirieieitsteeiesteee sttt e aes 331
S. Blundy, F. Ling, M. Babister

THE IMPORTANCE OF RE-CALIBRATION: UPDATING THE CALIBRATION OF FIVE MILE

S. Ims, A. Sheehan, R. Guest, E. Lim

STRATEGIES FOR STREAMFLOW FORECASTING IN A LARGE CATCHMENT WITH
REGULATED FLOWS FOR WATER QUALITY FORECASTING PURPOSES........cccceoviieiieieereeeieeae 351
D. Shrestha, D. Robertson, J. Bennett

A WHOLISTIC LOOK AT RIVER BASIN SCALE MODELLING IN QUEENSLAND .......cccccceniiininnne. 361
C. Musgrove, M. Greer, C. Johansen, J. Ruffini

INTERANNUAL TO DECADAL DROUGHT FORECASTING FRAMEWORK FOR WATER
RESOURCE MANAGEMENT UNDER CLIMATE CHANGE ... 371
Z. Jiang, G. Kibria, A. Sharma



DEVELOPING THE MARY RIVER BASIN HYDROLOGIC MODEL FOR RESOURCE
INVESTIGATIONS AND PLANNING ... ..ottt ettt et e et e e et e e e et e e s eeteeseaeeesseaaeeesenaeeas 375
T'R. Gautam, C. Musgrove, A. Mahmutovic, M. Greer, N. Corbet, G. Gibbs, P. Harding

A NOVEL APPROACH FOR HYDROLOGICAL CHANGING POINTS IDENTIFICATION .................... 385
A. Aghakhani, D.E. Robertson, V.R.N. Pauwels

THE JOURNEY FROM DETERMINISTIC TO ENSEMBLE INFLOW FORECASTS —
HYDROPOWER APPLICATION ...coooiiiiiiiieee ettt e ettt e e e e e seaaaaeeeeeessesnaateeeeesssensnsseeeeeesssnnns 395
A. Matala, J. Hunter, K. Robinson

CLIMATE CHANGE COULD ALTER RAINFALL-PARTITIONING IN WAYS THAT ARE
UNLIKELY TO BE DETECTED....cc.cootiiiiiiiitiee ettt sttt ettt st ettt 405
L. Pamminger, T. Peterson, M. Peel

BIAS CORRECTION AND ERROR CHARACTERISATION OF HIMAWARI-8/9 SATELLITE

PRECIPITATION PRODUCT FOR OPERATIONAL HYDROLOGICAL APPLICATION IN

AUSTRALTA ..ottt et e e et e et e ettt e e et e e te e eeteeeteeeaeeeteeeeaeeetesseseeesesenseeenteseseeenseeeneeanes 409
Y Zhang, O.J. Wang, J. Pudashine, B. Trewin, V. Villiani, A. Frost, C. Velasco-Forero

RAINFALL LOSS ESTIMATION FOR EFFECTIVE IMPERVIOUS AREA AND OTHER AREA

OF URBAN CATCHMENT ... 414
W. Xu

HYDRAULICALLY TRAINED HYDROLOGICAL (HTH) MODEL........ccccceiiiiiiiieiiieeieeciee e 424
W. Xu

FLIKE VERSUS RMC-BESTFIT FFA SOFTWARE — WHICH ONE SHOULD I USE?........vvvviiiiiiiiiiinnns 434

J. Szemis, P. Pedruco, T. Ladson, R. Nathan

STRATEGIES TO ADDRESS CLIMATE CHANGE IMPACTS UPON DESIGN
CONSIDERATIONS IN FLOOD RISK MANAGEMENT ......cooiiiiiiiiiiiteeeee et 444
C. Nielsen, D. Rice, B. Haggerty

ESTIMATING PMF FLOWS IN THE SHOALHAVEN RIVER CATCHMENT IN NSW .....coovvvviiiiieennnn 455
A. Pouya, B.C. Phillips, S. Yu, M. Stone

A BOTTOM-UP APPROACH TO EVENT-BASED DESIGN FLOOD ESTIMATION UNDER
CLIMATE CHANGE .....oooiiiei oottt e et e e et e e et e s e ata e e e saeeesseneaeesenaaeessnnreessnnneeas 465
D. O'Shea, R. Nathan, C. Wasko, M. Ho, A. Sharma

FORS — RAPID HYDROLOGIC FLOW CALIBRATION SUITE.......cccteiiiiiieneseeteieieiee e 471
C.A. Egan

BAYESIAN APPROACH TO ESTIMATION OF DAILY RESERVOIR INFLOWS .....cccoeiinininininenene 482
C.A. Egan

IMPACT OF RECENT RAINFALL AND FLOODING ON GROUNDWATER LEVELS ACROSS
THE MURRAY-DARLING BASIN ...ttt ettt ettt e e et e e e e et e e st e e seaaaeesenaaeessnaeeesenneeas 493
S. Barua, S. Acharya, S.X. Zhang, A. Boronkay, K. Senathirajah, E. Nation, E. Carrara

CLIMATE TRENDS IN HISTORIC FLOOD RECORDS ACROSS VICTORIA .......c.cccoueivimeinneiineenens 503
T Craig, D. O'Shea

TOWARDS AN AUSTRALIAN RIVERINE FLOOD SEASONAL OUTLOOK — TECHNICAL
AND COMMUNICATION CHALLENGES ... oottt ettt ettt e ettt e et e e s eaeeesennas 516
S. Muncaster, C. Pickett-Heaps, N. Ghajarnia



ASSESSING WATER QUALITY IN TWO WINDOW LAKES IN SOUTH-EAST
QUEENSLAND USING DELFT3D ..ottt ettt et ettt eteeveeveeaesaaesteesteeeasenseeasaessesseenseenseas 526
B.C. Phillips, M. Griffin, D. Treloar

CAN NATURE BASED SOLUTIONS ENHANCE AND PROTECT THE PORTERS CREEK
WETLAND IN NSW? 1ottt ettt ettt st ettt ettt st st e st et et e st et esaesestesaeseetesbeseesesseseesesseneesessenensens 536
B.C. Phillips, C. van Megchelen

REPRESENTING COINCIDENT RAINFALL VARIABILITY FOR DAM FAILURE
CONSEQUENCE ASSESSMENT .......uiiiiiiiiiieiieeeie et et e siveestveestveeseaeessbeessseessbeassseesssesssseesssessssaesssessseennns 546
M. Scorah, B. Cressall, S. Lang

DISTRIBUTED HYDROLOGICAL MODELLING FOR GREAT BARRIER REEF

CATCHMENTS TO SIMULATE STREAMFLOWS FOR INPUT INTO MARINE MODELS .................... 558
U. Khan, M. Pegios, R. Laugesen, J. D'Andrea, Z. Hughes-Miller, H Kazemi, S.C. Wells, R.J.
Moore, S.J. Cole, A. Cornish

HYDROCLIMATE VARIABILITY AND SEDIMENT DYNAMICS IN DRY CREEK
CATCHMENT, SOUTH AUSTRALIA .....ocoiteietieeetetett ettt ettt ettt ettt sttt st sse e esesseneesesseseesens 563
T.G. Andualem, G.A. Hewa, J. Boland, S. Peters, B.R. Myers

COMPARING THE UTILISATION OF BIORETENTION BASINS AS END-OF-PIPE

TREATMENT AND AT-SOURCE TREATMENT FOR STORMWATER QUALITY

MANAGEMENT. A CASE STUDY OF ANEW CAR PARK DEVELOPMENT IN WESTERN

S Y DNEY ittt ettt e e e te e e ——ee e ——eeea——te e e —teeeaateteea——te e e —teeeateeeeaaaeesataeeeans 571
M. Zheng, J. Hu

WHEN THE BATHTUB IS FULL — INVESTIGATING OPTIONS FOR FLOOD MODELLING
AT THE END OF THE RIVER MURRAY ......ooutitiiiiiiietiieieitsteeiteteeie ettt ettt saen 582
C. Sims, R. Leigh

TOWARDS THE IMPROVED FLOOD ESTIMATION IN SOUTH AUSTRALIA: RATING

CURVE ASSESSMENT AND MULTI-CRITERIA APPROACH FOR GAUGE STATION

PRIORITISATION ...ttt ettt ettt et b e et e s et et e e bt e bt e bt eaees e ems et e ebeebeebeeseent et enbesbeeteeneeneenee 589
S.D.K. Wijekoon, J. Singh, G.A. Hewa, D. Kemp

MODELLING HYDROLOGICAL NON-STATIONARITY OF CATCHMENTS ACROSS THE
MURRAY-DARLING BASIN ..ottt ettt e ettt e e e e e ettt eeeeesessasteeeeeessssasseeeesesssassssseeesesssnns 593
H. Zheng, F.H.S. Chiew, J. Pena-Arancibia, D.E. Robertson, G. Fu

S. Wang

DEVELOPING CONTINUOUS ENSEMBLE FLOOD AND SHORT-TERM STREAMFLOW
FORECASTING MODELS FOR OPERATIONALISATION......ccoooutiiiiiie ettt e e 613
H.A.P. Hapuarachchi, A. Kabir, C. Wilson, Z. Hughes-Miller, H. Kazemi, B. Deeks, M.A. Bari,
A.KM.H. Rahman, A. Cornish, J. D'Andrea

INTEGRATING HYDROLOGIC MODELLING AND ENVIRONMENTAL RISK
ASSESSMENTS IN QUEENSLAND WATER PLANS .......cciiiiiiiiinineeetneeetneeeteseeete e 618
N. Corbett, B. Senior, G. McGregor

ASSESSING THE LARGE-SCALE CLIMATE PREDICTOR SOUTHERN OSCILLATION

INDEX (SOI) FOR SPRING STREAMFLOW VARIABILITY IN VICTORIA: AN ARTIFICIAL

INTELLIGENCE APPROACH ......oooiiiieiiie ettt ettt e s et e s eeaaae e s enaaeessnnaeessnneeas 629
S. Bani, M. Imteaz, I. Hossain



AN ESTIMATION OF RESIDENCE TIME AND WATER AGE IN A LAKE WITH INLAND

Y. Lu, T. Thirumurugan

HYDRAULIC MODELLING OF DAM WATER ENVIRONMENTAL RELEASES IN 2D AND

C. Terry, W. Elvy, J. Holloway

USE OF NARCLIM 1.5 DATA TO EVALUATE THE CLIMATE CHANGE IMPACT ON WSUD
TREATMENT EFFICIENCY IN SYDNEY METROPOLITAN AREA ..o 659
E.C. Lam, H. Liu

HOW INDICES CONTRIBUTE TO LARGE DIFFERENCES IN WATER SCARCITY
ESTIMATES ...ttt ettt ettt e b e bbbt e st et et e bt e bt e bt ebt e st et et e nbesbeebeebeeaee 669
C. Gray

VOLUME 2

COEVOLUTION OF DEEP LEARNING AND PROCESS-BASED MODELS FOR ECO-
HYDROLOGICAL MODELLING: ENHANCING CLIMATE RESILIENCE ........ooooioiiiiiiieiieeee e 673
H. Zou, L. Marshall, A. Sharma

IT IS NOT JUST ABOUT THE VOLUME OF WATER, IT’S WHEN IT’S DELIVERED: LOW
FLOW OUTCOMES USING A STRATEGIC MODELLING APPROACH .......coooooviiiiieiieeceeeeeeeeee e 677
T. Vale

NATURE-BASED SOLUTIONS FOR FLOOD MANAGEMENT IN PACIFIC ISLAND
COMMUNITIES: A COMPARATIVE STUDY ..ottt ettt et ettt sate e e saee e 683
E. Earl, F. Johnson

THIRD-ORDER POLYNOMIAL NORMAL TRANSFORM IN EXTREME RAINFALL
MODELLING: APPLICATION TO AUSTRALIAN SITES .....oooiiiooiiieie ettt e e 687
L. You, D. Kavetski, M. Lambert

COMPARING FLOOD MODELLING APPROACHES: MIKE+ TO TUFLOW IN TAURANGA,
NEW ZEALAND ..ottt ettt ettt ese et et e st be st ese e b e seneesenseneaseseseesesenees e seneesesseneeseseneenenes 691
R. Bhuiyan, A. Li, J. Dixon

MACQUARIE MARSHES RESILIENCE TO CLIMATE VARIABILITY: COMPARING BEST
AND WORST-CASE ECOLOGICAL SCENARIOS ...ttt e e e s e eaeeeeennes 701
R. Carlier, G. Kuczera, J.F. Rodriguez, PM. Saco, S.G. Sandi, J. Quijano-Baron

STOCHASTIC STORM REGRESSION FOR EXTREME RAINFALL ESTIMATION IN THE
WEST COAST OF TASMANIA ... .ooiiiiiiii ettt ettt et e et s et e ste e e et e eteesateeteeeaeeanns 705
P. Pokhrel, B. James, R. Nathan

SUBSEASONAL FORECASTS OF HIGH FLOW EVENTS IN THE MURRAY-DARLING
BASIN: BALONNE RIVER CASE STUDY ...ttt sttt s enes 715
J.C. Bennett, D.E. Robertson, Z. Huang, A. Schepen

REVIEW OF INDICATORS OF SENSITIVE OVERLAND FLOWPATHS IN URBAN AREAS
IN THE CITY OF SYDNEY, NSW ..ottt ettt ettt ettt ettt sttt et st st eane 725
V. Jofreh, M. Griffin, B.C. Phillips, S. McTaggart, J. Jayanti, W. Yum

MANAGING LOW FLOWS IN FLOOD FREQUENCY ANALYSIS IN EASTERN AUSTRALIA............. 734
L. Rima, K. Haddad, A. Rahman



ANOVEL APPROACH FOR WATER DEMAND MODELLING AT FINE SPATIAL
RESOLUTIONS ..ttt ettt e et e e e et e e e et e e s et e e e seaeeeeseaateessaaaeeesanteeessaseessaaseesearteeesanes 745
V. Weeraratne, T K. Chang, A. Talei, V. Pauwels

BUILDING ROBUST RIVER MODELS IN DATA POOR CATCHMENTS........cooiiiiiieiieeieeeieeeee e 756
J. Hughes, M. Gibbs, A. Yang, C. Petheram

A MONTHLY WATER BALANCE MODEL FOR EVALUATION OF CLIMATE CHANGE

IMPACTS ON THE STREAMFLOW OF GINGANGA AND KELANI GANGA BASINS, SRI

LANKA (HWRS 2024) ....ctiieieeieeite ettt ettt tte et e e tteetee e taeesteeessaaesseeassseasseesnsseassesanssessseesssaesssesaseennns 766
D. Khandu

A CASE STUDY IN KARRATHA WHERE ARR2019 PRODUCES LESS FLOWS COMPARED
TIO ARRIOIBT ..ottt ettt ettt e e et eeat e e ettt e eaa e e ettt e eaaeesateesaaeesateeenaeeeateesaaeeeateeeaeeanes 778
M.S. Alam, N. Deeks, H. Alilou

SURFACE WATER ALLOCATION POLICIES IN THE NT - A CASE STUDY OF WATER
AVAILABILITY IN THE ROPER RIVER .....ooiiiiiiiiiiee ettt ettt et s eaaeessenaeeesnnnes 788
J. Orth, D. Newton

DEVELOPMENT OF IMPROVED METHODS FOR QUALITY CONTROL OF RAINFALL
OBSERVATIONS ...ttt ettt ettt e e e e et e et e e e e e e et e et eeesessaaataseeeeeessasaasseeeesssssasseeeeeesssnnnnrees 802
B. Trewin, A. Frost, J. Pudashine, C. Velasco-Forero, V. Villani, Q.J. Wang, Y. Zhang

A FUSION OF MODEL AND DATA TO INFILL MISSING PIXELS IN FLOOD MONITORING
SATELLITE IMAGES ......ootiiiiieieeet ettt sttt sttt ettt sttt et s e et e st eseebe st eseebe e eseebeneesesseneenenes 807
X Guo, Q.J. Wang, A. Western, D. Ryu, W. Sharples, J. Hou

MONITORING THE MAXES: MEASURING AND REPORTING EXCEEDANCES IN DESIGN
CRITERIA. ...ttt ettt e e e e e ettt e e e s ee st aeeeeeeeeseasaaseeeesessssaaseeeeesssansnssaeeeesssannnnees 811
J. Klaric, B. Kus, A. Dey

FORECAST-INFORMED COUPLED OPTIMISATION-HYDROLOGICAL MODELS FOR
ENVIRONMENTAL WATERING IN THE MURRUMBIDGEE RIVER .......cccocccccniinniiiniinnieiineenens 820
T'L.S. Ng, D.E. Robertson

SIMULATING LOW FLOWS IN NORTHERN MURRAY-DARLING BASIN RIVER SYSTEM
MODELS ..ottt et e et e e et e e et e e e et e e e et e e e et eeeeaa et e ea—teeeeaaeee sttt eeaateeseaateesateeesannas 828
S.S.H. Kim, R. Crosbie, W. Dawes, J. Vaze, B. Wang, C. Mateo, J. Alam

DEVELOPMENT AND EVALUATION OF "CLIMATE-PROOF" RAINFALL RUNOFF MODEL
PARAMETER LIBRARIES ........ooiiiiiiititt ettt ettt ettt ettt s eae 832
S.S.H. Kim, J. Hughes

AAD KILLED THE AFFLUX CRITERIA! OR DID IT? A CRITICAL LOOK AT THE ROLE
THESE CRITERIA HAVE IN APPROVALS ...ttt st 836
P. Woodman, G. Hay, M. Medwell-Squier, G. Eaton

MONITORING URBAN WATER SUPPLY UNDER EXTREME EVENTS IN AUSTRALIA ..........ccc....... 846
S. Seifollahi-Aghmiuni, D. Farokhi

HYDROMECHANICAL CONTRIBUTIONS TO MINE STABILITY LINKED TO AQUIFER

DEPRESSURISATION AND HETEROGENOUS MATERIAL UNDERLYING THE MINE

VOID, DEVELOPMENT OF CONCEPTUAL MODEL .....c.occcooiiiiininiiiinieininiecieeenenieeesreiesesieneesneneens 857
S. Rastogi, A. Barton, H. Kandra, S. Narendranathan



ASSESSING THE IMPACT OF GRID CELL SIZE ON 2-D TUFLOW MODEL
PERFORMANCE IN FLAT AND STEEP CATCHMENTS.... .ottt et eeee e eeee e 869
H. Samadi

UNDERSTANDING FUTURE EVAPOTRANSPIRATION AND WATER AVAILABILITY -

HOW DO WE BALANCE COMPUTATIONAL TRACTABILITY AND PROCESS

REPRESENTATIONT ...ttt ettt ettt ettt e eae e et eeveeeteenveeaaeeteeesseseenseenseeaseeasesasessenseenseeseeereenreenrean 876
F. Johnson, J. Jian, R. Beecham, D. Dutta

A COMPARISON OF NSW PALAEO STOCHASTIC CLIMATE RAINFALL AND BUREAU OF
METEOROLOGY IFD DATA ...ttt et e e ettt e e et e s et e e seaaeeessnaaeeseaaeeesaneeeesannes 880
J. Muller, A. Jones-Gill, H. Callen

LOW-IMPACT WEIRS: STRATEGIES IN REDUCING IMPACTS OF WEIRS........ccccceiiniininieiriereeene 891
J. Zulfan, L. Montano, F. Johnson, S. Felder

INTEGRATING MODELLING AND DATA ANALYSIS FOR ENHANCED WATER QUALITY
MANAGEMENT IN BEROWRA CREEK .....cooiiiiiiiiieeeeee ettt e ettt eaeaee s eaaeessnveeesennes 895
N. Masuleh, A. Herron, L. Cetin, H. Jacobs

RELIABILITY OF ALTERNATE WATER SYSTEM CONFIGURATIONS EVALUATED WITH
HEADWORKS MODELLING .......cooiiiiiiiieeeee ettt eeeeteee e e e e e ettt e e e essesaateeeesessssasseseeessssssnsseeeeeesssnns 906
L. van der Linden, S. Kotz, C. Keenan, J. Whiting, M. Irvine, A. Kingsborough, M. Greenlee

HOW EXTREME WAS FEBRUARY 2022 EVENT COMPARED TO AUSTRALIAN FLOOD
HISTORY 7 ..ttt ettt ettt ettt et ettt e s teeteete e st ess e st esseebeeteessessessesbesseeaeeaeessessessessensesseeteessensenee 910
J. Lerat, J. Vaze, C. Ticehurst, S. Marvanek, B. Wang

LOOSELY COUPLED SURFACE AND GROUNDWATER MODELLING METHOD (EWATER

SOURCE AND MODFLOW-USG) FOR ASSESSMENT OF THE EFFECTS OF TUNNEL

EXCAVATION ON BASEFLOW DISCHARGES AND HEADWATER ALPINE STREAM

PERENNIALISM DURING CONSTRUCTION AND OPERATION OF THE SNOWY 2.0

PUMPED HYDRO ENERGY STORAGE PROJTECT ...ttt ettt eeae e s eaeeesennes 914
J. Muller, A. Jones-Gill, D. Weatherill

BUILDING STABILITY AND FLOODS — LESSONS FROM THE 2022 NSW FLOODS......cccooveeeeieeeens 927
J. Sa, R. Thomson, L. Collier, E. Maratea

HYDROLOGICAL HORIZONS: EXPLORING CHALLENGES AND OPPORTUNITIES IN
RENEWABLE ENERGY DEVELOPMENT .........cocciiiiiiiiinieinienieeetestee ettt steseste st e seesaeseesessensesesseseesens 939
A. Azarnivand, F. Lotfiazad, D. Bulach

THE IMPACT OF LONGER DRY SPELLS EXPECTED WITH CLIMATE CHANGE ON
WATER QUALITY IN URBAN CATCHMENTS ..ottt ettt ettt et e veeeve e svaesaveeenvaeenns 949
A. Newton, S. Hettiarachchi, A. Sharma

ENHANCING CATCHMENT RUNOFF SIMULATIONS USING SOIL MOISTURE
DEPENDENT HYDRAULIC CONDUCTIVITY ...ooutiiieiiieieiiieieiteieieie sttt sttt eese e ssenaeneenen 953
S. Gao, L. Reading, J. Lowry, G. Collecutt, P. Ryan, B. Syme

UNLOCKING THE VALUE OF SEASONAL STREAMFLOW FORECASTS THROUGH

ALLOCATION OUTLOOKS ..ottt ettt e et e et e eeaee e teeeeaeeeetesaaeeesesenseseseseseeesesenseeanes 964
T.D.J. Graham, Q.J. Wang, J. Foreman, M. Bethune, E. Uhe, A.W. Western, W. Wu, M. Bailey,
S. Zhou, A. Ahmad

AUTOMATED OUTLIERS DETECTION IN GROUNDWATER-LEVEL OBSERVATIONS...................... 969
S. Acharya, S. Barua, A. Boronkay, E. Nation, E. Carrara



THE NEED FOR AN INDUSTRY-LED RESPONSE TO THE CHALLENGES OF URBAN
WATER DEMAND MODELLING AND FORECASTING ... oottt e 979
R. Beatty, M. Hardy, C. Urich, C. Bertelkamp, V. Pauwels, S. Fane

UNDERSTANDING AND MODELLING HYDROLOGICAL NON-STATIONARITY IN
SOUTH-WEST WESTERN AUSTRALIA........cciiiietrteieteieieteie ettt sttt ese sttt se e eene s 990
N. Campion, K. Fowler, M. Turner, J. Hall

OPTIMISING THE OPERATION OF STORMWATER SYSTEMS WITH MULTIPLE
STORAGES ...ttt ettt ettt b e sttt e a e bt s bt sb e st eat et et et e sbesbeeaeeneen 994
J. Liang, G. Dandy, M. Thyer, H. Maier

ADAPTIVE ABILITY OF REAL-TIME CONTROL OF STORMWATER STORAGES TO

MATCH PREDEVELOPMENT HYDROGRAPHS UNDER FUTURE CLIMATE AND LAND-

USE CHANGE ...ttt ettt ettt ettt e sttt e sttt b e st es e b en s e st e s et es e ebensese b enteseasenseneasen 998
M. Thyer, R. Liang, H. Maier, G. Dandy

UTILISING MIXED METHODS OF DEFINING JOINT PROBABILITY OF CATCHMENT

AND COASTAL FLOODING TO INCREASE CERTAINTY AND UTILITY OF FLOOD RISK

ANALY SIS .ottt ettt ettt et e e et e e tt e ae e te et e et eett ettt e te et e et e eaeeeteeeaeenateteete et e erteeteeteenren 1002
P. Coombes, R. Swan

AN APPLICATION OF ADAPTIVE PLANNING TO INTEGRATED WATER CYCLE
MANAGEMENT - HARNESSING AVOIDABLE COSTS ...ttt 1012
P. Lee, K. Bethke, S. Cowie

DEVELOPMENT OF 1-KILOMETRE RESOLUTION DAILY AUSTRALIAN GRIDDED
RAINFALL DATA ... e e e e e e e e e et e e etr e e e eeaaeeeeenaaeeeennaeeesennneesenreeeans 1022
M.A. Bari, A. Evans, A. Frost, M.M. Hasan, B. Trewin

ANALYSING HYDROLOGICAL MODEL CALIBRATION USING AUTOMATED

CONTINUOUS MODELLING FRAMEWORK ........ccovtieitiiieeeee et et eae e eaeeeae e snreeeneeean 1027
A. Kabir, HA.P. Prasantha, A. Cornish, Z. Hughes-Miller, H. Kazemi, C. Wilson, B. Deeks,
M.A. Bari, J. D'Andrea

LIMITATIONS OF SEWER NETWORK MODELLING SOFTWARE AND THE USE OF
ARTIFICIAL NEURAL NETWORKS MODELS TO OVERCOME THESE LIMITATIONS .................... 1037
M. Jayasooriya, A. Barton, T. Choudhoury

INSTRUMENTATION OPPORTUNITIES TO IMPROVE THE DESIGN AND SAFETY OF
HYDRAULIC STRUCTURES ...ttt ettt ettt ettt e e e et et e et e et eeaeesaeeeaeens 1047
S. Felder, M. Kramer, B. Hohermuth, D. Valero

MONITORING SMALL FARM DAMS FOR BETTER DROUGHT PLANNING ......ccoooovviveiiiiiiiieeeene. 1051
A.F. Barton, P. Dahlhaus, M.J. Burns, L. Chua, T.D. Fletcher

REAL-TIME BLENDING OF RADAR, SATELLITE AND GAUGE RAINFALL DATA FOR
HYDROLOGICAL APPLICATIONS USING KALMAN FILTER ......ccoeiriiiiiieieienieirieneeeeeieeeie e 1056
J. Pudashine, C. Velasco-Forero, M. Vale, Y. Zhang, A. Frost, Q.J. Wang, B. Trewin

ADVANCING PRECIPITATION ANALYSIS FOR OPERATIONAL HYDROLOGICAL
APPLICATIONS: DATA SOURCES, METHODOLOGIES, AND RECOMMENDATIONS..........coouveee.. 1062
Y Zhang, O.J. Wang, A. Frost, J. Pudashine, B. Trewin, C. Velasco-Forero

FLOOD FORECAST TIME ASSESSMENT FOR THE HAWKESBURY-NEPEAN VALLEY .................. 1067
P. Jordan, R. Pinto, P. Fuller, R. Nathan, M. Manton, M. Raymond



ADVENTURES IN TASMANIAN LOW FLOW SIMULATION: WATER SUPPLY RISK
ASSESSMENT USING STOCHASTICALLY GENERATED RAINFALL .......cooooiiiiiiieeeeeeeeeeee e 1079
S. Purvis, B. Yu

DEVELOPMENT OF AN OPERATIONAL PROBABILISTIC FLOOD FORECASTING
SERVICE FOR THE HAWKESBURY-NEPEAN VALLEY ...ttt st 1089
C. Leahy

DYNAMIC WATER MANAGEMENT: AGILE FORECASTING FOR REGIONAL SUPPLY
SYSTEMS ON KANGAROO ISLAND ...ttt ettt ettt e e e e e e eaaaae e e e e s eenanaeeeeas 1100
B.A. Morse, J.P. Newman, S. Kotz, L. van der Linden, A. Kingsborough

INSIGHTS FROM PASSIVE AQUIFER TESTS TO INFORM SUSTAINABLE YIELDS FOR
GROUNDWATER RESOURCES.......cooitiiiieietiieeiesteie ettt ettt se et se b eseebeneenessensens 1118
FE. Chowdhury, Z. Zhou, W. Timms

BREACH HYDRO AND A FRAMEWORK FOR RAPID-COMPREHENSIVE DAM BREAK
ANALYTICS ...ttt e et e e et e e e eaae e e e e et e s eaaaeeessaaeeeseaaeessanaeeesenaeeessnaeessanteeesanes 1128
K. Thomson, M. Redenbach

APPLICATION OF THE USE OF TRANSFORM FUNCTIONS TO FACILITATE THE USE OF

THE BIVARIATE NORMAL DISTRIBUTION TO DETERMINE JOINT PROBABILITIES OF

FLOOD FORMING VARIABLES . ...ttt ettt e e e ettt e e e e e eeaaaeeeeessesnnaaneeeseeeann 1141
P. Pedruco, A. Ladson, L. Goss

FRAMEWORK FOR PLANNING WATER SENSITIVE URBAN DESIGN TO MEET LONG-
TERM CATCHMENT SCALE PLUVIAL FLOOD MITIGATION TARGETS ......ccccoiiieiniieineieeeiene 1156
W. Wu, B. Jamali, L. Marshall, A. Deletic, K. Zhang

DEPLETION CURVES FOR STORAGE OPERATION PLANNING .......cooiiiiiiiiiiiieeeceeeeee e 1160
A. Raut, T. Hameed, H. Perera, A. Lal, A. Breda, L. Sivaneasharajah, O. Hahn, Y. Du, N.
Tuteja, L. Oliveira

REVISITING DESIGN FLOOD ESTIMATION IN NSW ...ttt 1169
B. Jamali, J. Fraser, M. Babister

HOW TO GET THE BEST OUT OF PEER REVIEWERS .......ouiiiiiiiiiiieie ettt 1178
K. Sih, R. Nathan

ARE PRE-BURST RATIO ESTIMATES ROBUST? ANSW INVESTIGATION..........ccoceeviiiiieeeieeceeenen 1187
J. Fraser, M. Babister, B. Jamali

CLIMATE VARIABILITY, CLIMATE CHANGE AND BASELINES: CONSIDERATIONS FOR
WATER RESOURCES MANAGEMENT AND PLANNING .....ooooiiiiiiiiieeeeeie e e e eiee e 1198
FH.S. Chiew, D.E. Robertson, N.J. Potter, D.A. Post, A. Devanand, H. Zheng, Z. Khan

HOW DO HYDROLOGICAL NON-STATIONARITIES IMPACT FUTURE RUNOFF
PROJECTIONS? oottt et e e ettt e e e e e e et e et e eeses s aaaaeeeesessaasaateeeeeesssnsastaeeeeesessnraaaeeeeeas 1208
D.E. Robertson, F. Chiew, H. Zheng, J. Pena-Arancibia, D.L. Shrestha, D. Post

COLLABORATIVE SOLUTIONS FOR THE SUSTAINABLE USE OF DESALINATED WATER
FOR TRRIGATTON ...ttt ettt ettt s ettt b e et e bt e st e st e e et e s bt ebeeseenten s e e e besaesaeeneenean 1218
B. Zolghadr-Asli, N. McIntyre, S. Djordjevic, R. Farmani, L. Pagliero

ADAPTIVE WATER OUTLOOK ZONES — A STOCHASTIC DROUGHT RISK APPROACH................ 1223
K.S. Tan, C. Kozel, A. Woodman, P. Lee, S. Lang, R. Yurisich, G. Kuczera



A METHODOLOGY FOR OPERATING HIGHER COST WATER SOURCES IN A COMPLEX
URBAN SYSTEM ..ottt ettt e et e e e e e e s ettt e e seaaeeeseaaeeseaaeesseaeeesananeesaineeeeans 1233
T Hatt, A. Woodman, A. Western, C. Kozel, M. Salter, N. Taylor

DEFECTS AND REMEDIATION MEASURES OF CORRUGATED STEEL PIPE CULVERT: A
REVIEW AND RESEARCH OUTLOOK ......coouiiiiiiiieieeiiee et eeee et eare s eaneesennaeeeeennns 1243
H. Cui, Y. Xie, Y. Guo

CUTTING-EDGE STREAMFLOW ROUTING AND POSTPROCESSING IN AWRA-L LAND
SURFACE MODELS WITH LSTM MACHINE LEARNING ......ooooiiiiiiiiiiiiiee et 1253
A. Shokri, J. Bennett, D.L. Shrestha, D. Robertson

ESTIMATING CATCHMENT CRITICAL DURATION UNDER CURRENT AND FUTURE
CLIMATE ..ottt ettt ettt et et b e st e e st st e st e bt s b et es e st et ese e b eneese b eneeneebeneesesbeneenesbeneenenee 1264
H. Babister, M. Babister, C. Gaynor, B. Jamali, M. Retallick, F. Bodenlenz, N. Dunning

THE AUSTRALIAN CLIMATE CHANGE CALCULATOR ..ottt 1275
M. Retallick, M. Babister, B. Jamali, H. Babister, N. Dunning

DISPERSION COEFFICIENTS MEASURED AND MODELLED IN 10 NSW ESTUARIES.................... 1286
M. Mason, Y. Doherty, A. Harrison, B. Miller

STREAM SALINITY REGIME SHIFTS RELATED TO DRY AND WET ....ocovviiiiiiiiieee e, 1297
T Westfall, T. Peterson, A. Lintern, A.W. Western, R. Sargent

ADOPTING GROUNDWATER MONITORING TECHNIQUES TO STRENGTHEN
CUSTOMARY WATER CONSERVATION METHODS IN RURAL TIMOR-LESTE........ccccocevvirennene 1304
M. Mead, N.J. Brown, M. Currell, D. Grenfell, D.I. Cendon

GROUNDWATER LEVELS MAY NOT RECOVER FROM DROUGHT ........coooiiiiiiiieieeee e 1314
H. Bennett, C. Cooper, T. Peterson

NUMERICAL DAEMONS PERSIST IN CONCEPTUAL HYDROLOGICAL MODELLING:
WATER BALANCE FLUX ESTIMATION CREATE ERRORS ......ooveiiiiiiiiiieeiieeeieeeeeeeeva s 1325
T.J. Peterson

FROM DROUGHT TO FLOOD - STRATEGIES FOR INCREASING RESILIENCE TO BOTH
EXTREMES ..ottt ettt ettt ettt et et ae st et et e st e st ese e b e st esestensesesbe st eseesenteseebentesesbeneesessensesenee 1329
C. O'Neill, D. Bellomo, M. Boshoff, J. Schroder

GENERAL SURFACE WATER MANAGEMENT FOR OPEN-CUT MINING IN THE PILBARA
— EROSION AND SEDIMENT CONTROLS ...ttt et eae e e st e e e et e eaaeeas 1336
R. Shi, R. Smal, J.J. Van Rensburg

Author Index





