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ONE DIMENSIONAL (MIKE11) MODEL G-3 

Cross SectIOnal Data 

The MIKE-II model was developed usmg cross sectional data from the Department of Land and 

Water Conservation survey m 1998 as well as the digital elevatIOn model (OEM) developed for the 

Harrmgton and Old Bar entrances (refer to mam report for details of the OEM created) 

Boundary ConditIOns 

The MIKE-II model used recorded tidal data for the boundary conditIOns at the HarrIngton and Old 

Bar entrances The MIKE-II model was truncated to represent the sectIOns of the rIver system mSlde 

the entrances The recorded tidal data was collected by DL WC In November 1998 and was suffiCient 

to run the HD module of the MIKE-II model 

Dally catchment mflows were mcluded m the model for the Mannmg River and Lansdowne RIver 

and these freshwater mflows were based on observed catchment mflow data taken from DPWS 

(1999) Other trIbutarIes were assumed to have no catchment mflow 

Bed Roughness 

MIKE-II allows sectIOns of the model to have locally specific bed roughness coefficients (Mannmgs 

n values) The final calIbrated model had a global roughness of 0028, with mcreased roughness m 

Scotts Creek (0 036) and Mannmg South Channel (0 040) 

MIKE-ll HD Model Calibration 

Both discharge and water level were calIbrated m the M[KE-II HD model, with the predictIOn of 

water levels compared to observed data at 9 locations and discharge compared at another 9 locatIOns 

(HD calibration locatIOns Illustrated m Drawmg A-I) Drawmgs G-2 and G-3 Illustrate the MIKE­

II HD calibration for November 3rd
, 1998 

The calibratIOn results gave a reasonable comparIson between the MIKE-II model's predictIOns and 

observed data, glvmg confidence m the model's abilIty to adequately represent the hydrodynamiC 

regime 

AD Model Establishment 

The pnmary objective of the MIKE-II model was to accurately model the advectlve and disperSive 

characterIstics of the Mannmg River system, so that the effect of the rIvers entrances on f1ushmg 

could be evaluated ThiS was done by developmg the AdvectIOn-DispersIOn (AD) module of MIKE­

II, m association with the preViously developed MIKE-II HD model of the Mannmg River (refer 

above SectIOns) 

The AD module reproduces the movement and disperSIOn of a conservative substance (Ie matter 

which IS subject to no, or first order, decay) In thiS mstance the MIKE-II AD model developed for 

the Mannll1g River has been used to determme the movement and relative magl1ltude of salIl1lty 

Development and calIbration of the MIKE-II AD modelll1volved a number of steps which ll1c1uded 

• ll1ciUSIOn of approprIate model boundary conditions dUrIng the calIbratIOn perIod (2_5Ih 

November, 1998) ThiS mciuded tidal boundarIes and catchment mflows, 
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ONE DIMENSIONAL (MIKE11) MODEL G-4 

• selection of appropnate dispersion coefficients based on literature review and desktop analysIs, 

and 

• companson of model results to recorded data 

The relevant subsections below outlme the methodology employed m developmg and callbratmg the 

MIKE-II AD model 

Boundary ComiltlOn DefinitlOn 

Boundary conditions for the Mannmg River are constituted by tidal movement at the Harnngton and 

Old Bar entrances as well as catchment mflows as a result of catchment runoff 

The tidal boundary over the calibration penod was denved from measured tidal levels at Harnngton 

and Old Bar (DL WC, 1998) In order to "warm up" the model to ensure steady state was achieved 

pnor to the calibration penod, the model was run for a total of 68 days mcludmg a 60 day penod pnor 

to the calibration penod The tidal boundanes used durmg this "warm-up" penod were synthetic 

tides for Harnngton and Old Bar, usmg Australian NatIOnal Tide Table tidal constituent data 

Catchment mflows leadmg up to the and mcludmg the calibratIOn penod were obtamed from the Data 

CollectIOn Report (DPWS, 1999) Dally mflows to the Mannmg River at Klllawarra and to the 

Lansdowne River at Lansdowne between 1" October 1998 and lSI December 1998 were mcluded m 

the model Other freshwater mflows were assumed to be zero These freshwater mflows were 

mcorporated mto the model as a correspondmg constant discharge over each day 

The advectIOn disperSIOn model also mcludes the addition of an mflow boundary to represent the 

actual dye release ThiS IS simply a discharge of appropnate concentratIOn over the actual release 

penod to represent the mass of dye entermg the waterway 

Dispersion Coefficient DefinitlOn 

CalibratIOn of the advectIOn dispersion model reqUIres defil1ltlon of the dlspefSlon coeffiCient throughout 

the Mannmg River system The disperSIOn coeffiCient adopted m MIKE-II IS used to account for the 

disperSive characteristics of the system which are affected by a number of parameters mcludmg 

• flow velocity, 

• cross-sectional depth, 

• cross-sectIOnal width, and 

• bed form 

The relatIOnship used m MIKE-II to define the disperSIOn coeffiCient conSiders the coeffiCient as a 

functIOn of velocity, which has the dommant effect on disperSIOn It does not automatically account 

for vanatlOns m depth and channel width, which are also Important, and therefore numerous 

disperSIOn coeffiCient relatIOnships may be necessary to descnbe the disperSion charactenstlcs of a 

waterway MIKE-II allows for thiS by enabling the defimtlOn of localised disperSIOn coeffiCients for 

different parts of the waterway system 

The approach adopted m denvmg disperSIOn coeffiCients for the Mannmg River model mvolved the 

mltlal calculation of disperSIOn coeffiCients for major nver reaches usmg literature formulas These 
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ONE DIMENSIONAL (MIKE11) MODEL G-5 

initial estimates were then Inserted Into the model and then refined by comparIng against recorded 

salinities during the calibration perIod 

The Manning River System IS considered to have five distinctly separate waterway areas, these being 

the Upper Manning River, Lower Manning River, Manning River South Channel, Scotts Creek and 

other minor waterways (such as Dawson River, Cattal Creek and other mmor trIbutarIes) 

These waterways vary Significantly In depth, cross sectIOnal area and consequently velocity 

Therefore It was deCided to adopt one dispersIOn coeffiCient relationsillp, which mcluded 

consideratIOn of channel width and depth Fischer et al (1979) developed a relatIOnship to express 

longitudinal dispersion as a functIOn of channel width, average velocity and shear velocity as follows 

where K Longitudinal dispersion (m2/s) 

u Mean Velocity (m/s) 

W = Width of Channel (m) 

d Depth of Channel (m) 

• u Shear Velocity (m/s) 

The shear velocity u' can be approximated by one-tenth of the mean velocity (v) Therefore 

K - 0 II * (W2/d) * u 

For each of the four major waterways (Upper Manning River, Lower Manning River, Manning River 

South Channel and Scotts Creek) an estimatIOn of 0 II *(W2/d) was made and thiS was used as the 

locally specific disperSIOn coeffiCient In the AD model for that reach A global disperSIOn coeffiCient 

was used for all other trlbutanes 

AD Model Calibration 

The results of the MIKE-II AD predictIOns were compared against observed salinIties at 20 locatIOns 

In the Manning River, Manning River South Channel and Scotts Creek (refer DraWing 2 14 for AD 

calibration sites) The observed salinIty data was collected by Manly Hydraulics Laboratory (DPWS, 

1999) The data Included two snapshots of salinIty at each Site on a particular day (between 2 

November 1998 and 5th November 1998), including both an ebb and a flood tide measurement The 

maximum and minImum salinIty observed on the day of measurement was compared against the 

maXImum and minimum salinIties predIcted by the MIKE-II model for that date 

The results from thiS MIKE-II AD calibratIOn are presented In DraWing G-4 
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I APPENDIX H: FLOODING IN THE MANNING RIVER 

I General Flooding Behaviour 
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The Manmng River catchment has an area of approximately 8,100 kro2 (upstream of the study area) 

The major tnbutanes mclude the Barnard, Nowendoc, Rowleys, and Barnngton (or Gloucester) 

Rivers It IS bounded by the Hunter River and Karuah River catchments to the south, the Great 

Dlvldmg Range to the west and the MacIeay River and Hastmgs River catchments to the north 

The northern part of the study area crosses the southern floodplam of the Lansdowne River The 

catchment of the Lansdowne River IS approximately 200 km2 (upstream of the proposed bypass) 

Hence, this catchment compnses 2 5 % ofthe Mannmg River catchment 

Mannmg River floods domll1ate the floodmg behaVIOur of the study area 

Manning River Floods 

In a flood dommated by Mannmg River floodll1g, the peak flow m the Manl1lng River can be m the 

order of 15,000 m3/s This type of floodmg IS often combmed With elevated ocean levels (,storm 

tides') 

The floodplams to the north of the eXlstmg PaCific Highway have the potential to store a slgmficant 

volume of floodwater There are large areas of low-Iymg land to the west of the town of Coopernook 

and on the Moto floodplam 

The nsmg flood levels m the Mannmg River result m flood waters filling these low areas through 

back-up of Ghml1l Ghml1l Creek and the Lansdowne River In large flood events (Ie those greater 

than the 1 m 20 year ARI flood), the PaCific Highway IS overtopped over a long length and Significant 

volumes of floodwater flow from the Mannmg River across the highway and onto the floodplams 

Flood Model 

Description 

A numerical model of the Mannmg River system was developed by WBM Oceal11cs Australia (then 

tradmg as Oceal1lcs) as part of the Mannmg River Flood Study (PWD, 1991) This model was further 

refined as part offloodmg Il1vestlgatlons associated With the Coopernook Traffic Relief Route (WBM 

Oceamcs Australia, 1992 and 1997) 

The model has two parts, a hydrologiC model and a hydraulic model The models aim to Simulate the 

floodmg charactenstlcs and behavIOur of the Mannmg River system and floodplams over the duratIOn 

of a flood event 

The hydrologiC model Simulates the process of ramfall on the catchment becommg flow m a nver 

The hydrologiC model IS made up of a number of sub-catchments that are represented by parameters 

such as the area, length, vegetatIOn cover and steepness of each sub-catchment The mputs to the 
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FLOODING IN THE MANNING RIVER H-2 

hydrological model are ramfall patterns (over the duration of the flood event) and the outputs are 

flows (over the duration of the flood event) 

The hydraulic model uses as mput the flows from the hydrologiC model as well as the variations m 

ocean water levels (over the duratIOn of the flood event) The hydrauhc model Simulates the 

relatIOnships between flows and water levels m the rivers and creeks and on the floodplam The 

hydrauhc model represents over 350 flowpaths with parameters such as the size (width and area of 

flow), slope and roughness of the waterway There are over 40 flowpaths wlthm the study area 

represented m the model It also Simulates the capacity of over 170 storage areas on the floodplam 

Hence, usmg ramfall as mput mto the hydrologiC model and m conjunction with the hydrauhc model, 

the models can reproduce flood level behavIOur anywhere on the floodplam or m the river system 

Calibration 

The performance of the models was tested by slmulatmg the behaViour of some historical flood 

events for which adequate ramfall and flood level records eXist The average recurrence mterval of 

the March 1978 flood event IS estimated to be approxunately 75 years It was the largest of the flood 

events chosen to be Simulated by the models For thiS event there were only two mputs mto the 

models 

• ramfall records from the Mannmg River catchment, and 

• ocean water levels dUring the flood event 

Based on thiS mput data, the model predicted peak flood levels along the fiver The results were 

compared to recorded peak flood levels at a number of locatIOns Further, at Taree and Wmgham 

flood levels were recorded over the duratIOn of the flood event Model results were compared to 

these records also 

The conclUSion drawn from the cahbratlOn and verificatIOn exercises was that the models can 

accurately calculate flood levels based only on ramfall data as mput (as well as ocean water levels) 

Rainfall 

Records of dally ramfall totals m the Mannmg River catchment have been kept for over 100 years 

PluvlOgraphlc records (Ie records of the variatIOn of ram fall over short duratIOns) have been kept for 

over 30 years 

The Bureau of Meteorology used these records and standard statistical methods to derive 

representative ramfall totals for 'deSign' ramfall events These 'deSign' ramfall events are based on 

selected average recurrence mtervals (ARI's) such as 100 years Hence, for example, the 100 year 

ARI ramfall total for Taree IS 300mm m 24 hours With a peak mtenslty of 46 mm/hr The ramfall 

total for thiS flood event IS slgl1lficantly higher m the upper parts of the catchment 

Ocean Water Levels 

A study of elevated ocean water levels associated With slgl1lficant meteorological events (eg 

cyclones and east-coast tropical lows) was carned out as part of the Mannmg River Flood Study by 
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FLOODING IN THE MANNING RIVER H-3 

AWACS (1989) ThIs study consIdered the probabIlIty of elevated ocean water levels due to low 

pressure systems and wave forces 

A product of thIS study was a set of water level profiles over the duratIOn of a flood event for varIOUS 

probabIlItIes of recurrence These profiles have been used In the model to SImulate the effects on 

floodIng In the MannIng RIver of elevated and varyIng (due to tIdal varIatIOn) ocean water levels 

Design Flood Events 

A deSIgn flood event IS a flood event wIth a defined probabIlIty of exceedance Hence, the 

probabIlIty of a flood occurrIng that IS greater than the 1 % AEP (Annual Exceedance ProbabIlIty) 

flood event IS 1 % or 1 In 100 

ThIS flood IS sometImes referred to as the '100 year flood' as there IS an average chance that a flood 

greater than thIS flood WIll occur only once every 100 years However, tlus IS only an average 

probabIlIty and It IS pOSSIble for two floods larger than the 100 year flood to occur In any 100 year 

perIod 

Three deSIgn flood events were conSIdered 

• 100 Year ARI Mannmg RIver Flood: ThIS flood IS the 1 % AEP flood for the entIre Mamung 

RIver combIned wIth the 1 % AEP ocean levels 

• 50 Year ARI Manning RIver Flood. ThIS flood IS the 2% AEP flood for the entIre MannIng 

RIver combmed wIth the 2% AEP ocean levels 

• 20 Year ARI Mannmg River Flood: ThIS flood IS the 5% AEP flood for the entIre MannIng 

RIver combIned wIth the 5% AEP ocean levels 
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