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CALIBRATION OF MODEL.

Two floods were chosen for calibrating the model:- the2l May 1981 and the 13 March
1990. The 2I May 1981 flood is the largest to occur since the recorders at Birchville
and Taita Gorge were installed. A comprehensive set of flood levels was recorded in
the reach from the mouth to Birchville and an almost complete river survey was carried
out prior to the flood. This flood was therefore used to calibrate the river below
Bi¡chville. Flood levels in the reach from Birchville to Te Marua were not recorded
during the May 1981 event but were pegged following the flood of 13 March 1990.
Berrill Critchlow had recently surveyed the cross sections so this flood was used to
calibrate the upper reach.

The May 1981 flood had a return period of 11 years at Taita and 13 years at Birchville.
The March 1990 was a smaller flood with a 3 to 4 year retum period.

Flood Discharges.

Mav 1981.
There has been some doubt as to the actual size of the May 1981 flood discharge
recorded at the Taita Gorge site, due to uncertainties over the flow rating. This is
because the site was only installed in 1979 and very few larger floods have occurred
(and been gauged) over this period. Originally the rating indicated a peak flow of 1405
cumecs, however this was subsequently revised, as part of the current review, to 1228
cumecs, This revision would appear to be too low after comparison with both the peak
flows at Birchville of 1227 cumecs (audited data DSIR 1989) and the V/hakatiki at Dude
Ranch of 50 cumecs and the tairly uniform and high intensity rainfalls that were
recorded at Wallaceville.

The flow hydrographs recorded at Birchville and in the Whakatiki (making an adjustment
for that part of the lower catchment not measured at Dude Ranch) were routed, using
the MIKE 11 computer model, down the Hutt River to the Taita Gorge site. The model
predicted a flow at Taita Gorge of 1288 cumecs. Inclusion of the 60 square kilometres
of various other catchments in the Upper Hutt area would raise the size of this flood to
at least 1300 cumecs. Over the total reach downstream of Taita Gorge it can
conservatively be assumed that any attenuation of the flood peak would have been
compensated for by the various minor tributary inflows. Thus a flow of 1300 cumecs
was used to calibrate the model over the re¿ch from the Mouth to Birchville. This value
for peak flow was used to f,rx the rating curve for Taita Gorge in the review of rating
curves carried out as patr of the Climatology and Hydrology package.

March 1990.
The revised rating curves for both Taita and Birchville were available to size this flood.
Taita Gorge reached a peak flow of 1017 cumecs and Birchville of 876 cumecs. To
determine the peak flow in the reach upstream of the Akatarawa confluence the flood
hydrograph for the Akatarawa river was subtracted from the Birchville hydrograph. The
resulting hydrograph was used with the Mangaroa River hydrograph to determine the
flow in the Hutt upstream of the Mangaroa confluence. The Mangaroa hydrograph was
lagged by 15 minutes but this had minimal effect on the peak flow in the Hutt reach.
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For the reach upstream of the Akatarawa confluence the peak flow was 579 cumecs and
upstream of the Mangaroa it was 440 cumecs.

Starting Level

Mav 1981+

The flood pe¿ked at the mouth at 0915 hours NZST at approximately mid-tide.
Associated with the rainfall were very high southerly winds that could conceivably cause
storm surge and wave setup as large as 0.5 metres. The control level at the mouth for
the model simulations was therefore set to 0.5 metres.

March 1990
The flood peak at the mouth occurred at 1800 hours NZST coinciding with a high tide
of 0.37 metres. The rain was associated with a northerly front which does not produce
large wave set up at the Hutt mouth. To allow for some storm surge the control level
at the mouth for the model simulation was set to 0.5 metres.

Cross Sections.

Mav 1981

The 1980/1981 survey of the Wellington Regional Water Board cross sections were used

supplemented with 1977 survey data where sections we¡e missing. The WRWB sections
did not always cover the entire flood channel between the stopbanks. The berm shape

was taken off the 1987-1989 Berrill Critchlow survey with the exception of the State
Highway 2 Upper Hutt Bypass where the berm has changed considerably between 1981

and 1987. Fo¡ the Upper Hutt Bypass contour maps and Ministry of Works surveys
were used to provide berm data. (Refer Appendix 3)

Bridge cross sections were taken from the 1987-1990 survey and a few 1987-1990
sections were used in the model to provide an approximate 400 metre spacing.

March 1990
The Berrill Critchlow 1987-1989 sections were used.

Flood Marks.

Following the May 1981 flood 24 flood marks were recorded, 16 downstream of
Silverstream and 8 upstream. 21 marks were recorded for the March 1990 flood in the
reach from Birchville to the Hutt Gorge.

For both the calibration floods the flood level pegging was ca¡ried out the day after the
flood using debris marks. When calibrating the model to the flood marks consideration
was given to the fact that debris marks usually tend to underpredict flood levels as the
debris can fall with the falling limb of the hydrograph.
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Immediately upstream at XS 0040 the main channel narrows choking the flow. Critical
flow may develop for floods as frequent as the I0% probability flow. The predicted

levels through this reach must be smoothed for design purposes.

Ava Railwav Bridee
The piers of the Ava Railway Bridge are skewed at an angle of 26 degrees to the

upstream flow alignment. Furthermore, the nine principal piers are some 13.7 metres

long and present an effective obstruction width to the flow of some 6.0 metres. In
practice the flow is to some degree "trained" through the piers, however, there will be

an associated energy loss. The bridge was consequently modelled applying an

appropriate pier ratio of 0.3 and an associated bend loss.

Pomare Railway Bridge
The piers of the Pomare Rail Bridge are skewed at an angle of 20 degrees to the

upstream flow. The six principal piers are tapered at both ends thus increasing the

available flow area. The overall degree of obstruction to flow (as expressed in the pier

ratio factor) was determined after delineating a "no-flow" zone based on the pier shape,

size and alignment. As for Ava Railway Bridge the flow is to some degree "trained"

and an associated bend loss was applied.

Silverstream Railway Bridge
The Silverstream Rail Bridge is supported by 13 piers of 1.86 metre diameter cylindrical
piers and one smaller pier. The pier ratio was based on the piers being aligned at 5
degrees to the upstream flow direction.

Silverstream Road Bridge
The piers of the Silverstream Road Bridge are skewed at an angle of 32 degrees to the

upstream flow. This large misalignment has resulted from changes to the river channel

alignment implemented during the construction of the River Road section of State

Highway Two. Previous to this the bridge was aligned at 20 degrees to the upstream

flow. The best calibration results were obtained using a pier ratio based on the flow
misalignment of 20 degrees. Whilst this was the case for the 1981 flood , it may be that

during flood events the effect of both the upstream meander and the "training" of the

piers induces an alignment less than the average of 32 degræs. (Furthermore Henderson

@eference 4) refers to flow angles of up to 20 degrees when using the projected area

approach).

General
Areas of "dead water" where no flow occurs were excluded from the model. The larger

of these areas were the right banks below Esfuary, Ava and Pomare bridges. Areas

which received floodwater only in the larger events were included in the model for only

these events (e.g the Shandon Golf course land immediately upstream of Estuary

Bridge).

Summarv
For the Mouth to Silverstream reach the calibrated model predicted levels to within *
0.35 metres with 93% of the model levels within + 0.23 metres of the recorded levels

and 65% to within + 0.07 metres. The levels were underpredicted by an average of
0.03 metres.
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Silverstreqm to Birchville

Only eight flood marks were recorded in this reach during the calibration flood. In
addition to the low number of flood marks, the general calibration of this reach v/as a
difficult process because of the following two factors:

(1) The 1981 cross sections are located a substantial distance apart. The mean

spacing being 550 metres zurd the maximum 940 metres.

(2) The reach is somewhat steeper (at a mean slope of 3.6 percent) than the reach

downstream of Silverstream.

The combined result of these two factors was that c¡itical flow occurred at the "Poplar"
cross section (XS 2040) and the associated energy losses caused unrealistically high
levels to occur at the next cross section upstream (XS 2110). The "Poplar" cross section

was consequently excluded from the model for the calibraûon process resulting in a cross

section spacing of just over 1.5 kilometres (from XS 1950 to XS 2ll0)

Despite the diff,rculties the process used to calibrate this reach was consistent with that

used for the Mouth to Silverstream reach. The results for this reach can therefore be

considered as reliable as those for the downstream reach providing the results are

checked in a verification process.

Moonshine Bridge

The old Moonshine Bridge was used for the calibration runs as it was in place at the

time of the calibration flood. This bridge had a much lower pier ratio (0.024) than the

current State Highway Two bridge (0.090). The cur¡ent bridge was finished in 1986 and

was added to the hydraulic model for all modelling of floods after this date.

Although the cur¡ent bridge has cylindrical piers, it has a relatively high pier ratio as the

hammerheads on top of the piers are in the active flow area at the lVo flood event.

These hammerheads extend across the width of the bridge and perpendicular to the

curved centreline of the bridge. They are therefore skewed to the flow and have a

significant proj ected area.

Maoribank Corner

The 1981 cross section survey finished just downstream of the Maoribank bend.

Calibration of the bend was based on the 1987 cross sections and the water levels at

Birchville during the calibration flood. Account was taken on the degradation that has

occurred through the Birchville gorge between 1981 and 1987. To correctly model this

bend XS 2280 to XS 2310 were extended across the true right berm out to the stopbank.

This is a very shary bend and was modelled with a bend loss coefficient of 0.70. This

valve gave a satisfactory fit to the observed flood prohle. Theoretically, using the bend

equation given in Section 4.2.1, a higher value should be applied. However, Henderson

(Reference 4) notes that the bend equation used can give values three to four times too

high and the value of 0.70 was considered appropriate.
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Summary
For the Silverstream to Birchville reach the calibrated model predicted levels to within

+ 0.36 metres of the recorded levels, with 88 percent of the model levels within t 0.30

metres a¡rd 63 percent within + 0.16 metres.

Birchville to llutt Gorge

Service Bridge. Akatarawa.
The old Akatarawa Uri¿g".t river distance26450m now carries only three service pipes

across to Bridge Road. Only the piers and the downstream soffit of the old bridge

remain. The bridge soffit is very low and the bridge is submerged at flows above 1400

cumecs. For the calibration flow RIVERS can adequately model the bridge. However

for larger flows the bridge was modelled as a combination culvert and weir- (Refer

Appendix 5).

Te Marua Golf Course
The Te Marua golf course was modelled as a series of four bends starting just

downstream of the Mangaroa confluence. Bend eddy losses were applied at a single

section on each bend at XS 2780, XS 2820, XS 2870 and XS 2890. An alternative

approach could be to apply the bend eddy loss over all sections on the bend and factor

thé co-efhcient C, bV ttrr number of sections. When calibrating to the floodmarks the

position of the tenO øAy loss and also whether the mark was on the inner or outer bank

of the bend was noted. 
-equations 

for calculating superelevation effects (refer Appendix

7) indicate the difference between outer and inner bank surface levels round Te Marua

dolf Course may be around 0.15 metres for the calibration flood.

Around the bends of the Te Marua golf course the central channel and the berm flow

distances between cross sections can be quite different. The river distances around the

golf course as shown on the annotated B relate to the

ãentre point of each cross section not to or the berm

distance. As RIVERS models the berm flo nel flow' the

distances were adjusted to the central channel chainages as follows;

Section
Number

2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890

Model
Distance

29599m
29695m
29827m
29958m
30086m
30226m
30363m
30489m
30662m
30751m
30919m

Previous
Distance

29604m
297llm
29815m
29930m
30226m
30179m
30306m
30431m
30561m
30694m
30914m
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The berm flow was originally modelled by adjusting the Mannings n by a factor
(X0",-/X"*r.r,n.n")2 to account for the difference in flow path lengths. (X is distance
between adjacent sections along central channel or berm). Some of the resulting berm
Mannings n were lower than the central channel values. V/hile for the calibration flood
the model agreed well with the recorded levels, when the flow was large enough to
cover the entire berm, the berm with the low Mannings n attracted up tó ZO% oÌ the
total flow. This is physically very unlikely and the berm Mannings n were revised.

The berm Mannings n were hnally determined by modelling the Te Ma¡ua golf course
overflows from the central channel as a series of four weirs. The likely flow over each
weir at the lVo probability flow was dete¡mined using the broad-crested weir formula.
To determine the water level entering the weir the entire I% flow was contained in the
central channel. The following table details the foúr weirs and the flows determined by
the weir equations.

Extent of Weir Flow (m3/s)

xs 2790 ro XS 2920 Righr Bank t20

xs 2830 ro XS 2870 Left Bank 280

XS 2870 to XS 2890 Right Bank 100

XS 2940 to XS 2970 I-eft Bank 300

The RIVERS model of the Te Marua golf course was then run with the enttre IVo
probability flow contained in the cental channel with the exception of the berm area
flooded by each weir in turn. The berm Mannings n were adjusted until the berm flow
equated to the flows in the above table. The calibration flow was then run with the re-
adjusted Mannings n and the overall calibration accuracy was slightly improved. When
the readjusted model was run with larger flows the berm flows did not exceed 20% of
the total flow. This was considered a reasonable physicat represenlation and the revised
berm Mannings n \rvere used in the final model.

XS 2810 is skewed from the central channel flow direction so that the section modelled
has a greater width than the actual section. To compensate, the central channel
Mannings n was increased.

The island between XS 2880 and XS 2890 was accounted for in the Mannings n for
these two sections. The island cover was assumed to have a Mannings n of 0.065 and
the central channel a Mannings n of 0.042 and a length weighted average was used for
the entire section.

Summarv
The.calibrated model predicted levels to within + 0.62 metres wlth 93% of the levels
within + 0.42 metres and 65 % towithin + 0.20 metres. The levels were overpredicted
by an average of 0.03 metres. The accuracy is not as high as for the other two reaches
and reflects the difficulty of modelling the Te Marua golf course bend.
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Calibratio¡ $nmm¿¡y

The model can adequately reproduce the May 1981 flood in the reach from the mouth
to Birchville and the March 1990 flood in the reach from Birchville to the Hutt Gorge.
The model predicted levels for the two floods in the respective reaches to within 0.62
metres with 93 To of the recorded marks within 0.42 metres and 67% of the marks within
0.18 metres. If the Te Marua Golf Course is excluded than all levels were predicted to
within 0.42 metres. Some of the larger differences could be reduced by increasing or
decreasing various parameters. However, it is considered preferable to accept these

errors as the current parameters a¡e consistent with the remainder of the model and are

realistic in terms of the physical situation they represent.

Before the modef is used to predict future flood levels it must be tested against different
flows. The parameters in the calibrated model may change with different flows
particulary the eddy losses and the section offsets. For some reaches of the river there
was little or no calibration data. As the model from the mouth to Birchville was

calibrated using the 1981 cross sections, the 1987-1990 survey model in particular needs

verification. The verification of the entire model is covered in the following chapter.
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MODEL VERIFICATION.

The calibrated model was tested by simulating several other recorded floods of variousmagnitudes. In most cases flood levels weie obtained from peding áãu¡, marks.Again the predicted and recorded flood levels were compared to confirm or otherwisethe model calibration. These floods occur ed on the following dates.

20 January 1990
31 Ma¡ch 1990
11 December I9g2
13 September 19gg
17 January 1990
13 Ma¡ch 1990
6 Augusr 1991

For the f,ust three floods the 1981 cross section model was used. For the floods since1987 the Berrill Critchlow lg87-lgg0 cross sections were used in the model.

Flood of 20 January l9g0

Peak flows recorded in this flood we¡e: Hutt River at Birchvile : 1r33m3/s
Hutt River at Taiø Gorge : 1169m3/s

Mouth to Silverstream.
Twenty three flood levels were adequately recorded in this reach. The model predictedlevels to within *0.38m of those recorded. 93% were within 0.26m and 65 % werewithin 0.17m. The levers were overpredicted by an average of 0.03m.

Silverstream to Birchville.
Eleven marks were adequately recorded in this reach. The model predicted levels towithin + 0.67 metres of those recorded. 93% wercwithin 0.57m and 65 % werewithin0.13m. The levels were overpredicted by an average of 0.16 metres.

Birchville to Hutt Gorge.
Three levels were recorded in this reach, two at the previous Akata¡awa Bridge and oneat the Service Bridgc. The river level recorder on ttrè Rutarawa River *"s not working
between the 16 a¡d,22 of January 1980 so the flow upstream of the confluence cannot
be determined and this reach cannot be verified on this flood. The model overpredicted
the Service Bridge mark by 0.02 metres.

Flood of 31 March 19g0

Peak flows recorded in this flood were: Hutt River at Birchville : 665m3/s
Hutt River at Taita Gorge = 710m3/s

6.1

6.2
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Mouth to Silverstream.
Eight marks were adequately recorded in this reach. The model predicted levels to
within + 0.36 metres with 93 % of the marks within 0.32 metres and 65% of the marks
within 0.21 metres. The levels were overpredicted by an average of 0.10 metres.

Silverstream to Birchville.
Nine marks were adequately recorded in this reach. The model predicted levels to
within + 1.31 metres. 93% were within 0.35m and 65% were within 0.22m. The
levels were overpredicted by an average of 0.17 metres.

Birchville to Hutt Gorge.
No flood levels were recorded in this reach.

Flood of 11. December 1982

Peak flows recorded in this flood were: Hutt River at Birchville : 1157 m3/s
Hutt River at Taita Gorge : 1228 m3ls

Mouth to Silverstream.
12 fTood marks were adequately predicted in this reach. The model predicted levels to
within + 0.44 metres. 93% were to within + 0.36 metres and ó5% within + 0.20
metres. The levels were underpredicted by an average of 0.075 metres.

Silverstream to Birchville.
Nine marks were adequately recorded in this reach. The model predicted levels to
within + 0.85 metres. 93% werc within 0.54m and 65% were within 0.29m. The
levels were overpredicted by an average of 0.17 metres.

Birchville to Hutt Gorge.
No flood levels were recorded in this reach.

Flood of 13 September 1988

Peak flows recorded in this flood were: Hutt River at Birchviile : 656 m3/s

Hutt River at Taita Gorge : 622m3ls

Mouth to Silverstream.
No flood levels were directly recorded. However levels were obtained from the stage
readings at the Estuary Bridge and Boulcott and Taita gauges, and also from the degree
of inundation at the LHCC carpark upstream of Ewen Bridge from photographs. Thus
records of four flood levels exist.

The model predicted levels as follows:
Estuary Bridge predicted exactly.
LHCC carpark underpredicted by 0.15 metres.
Boulcott overpredicted by 0.12 metres.
Taita Gorge overpredicted by 0.23 metres.

6.4
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N.B For this flood the predicted maximum level at Estuary Bridge occurred at high
tide at a flow of 430 m3ls, being less than the peak flow. Therefore the flood
marks downstream of 1036m were matched to a flood prof,rle started at high tide
with a flow of 430 m3/s.

Silverstream to Birchville.
No flood levels were recorded in this reach.

Birchville to Hutt Gorge.
No flood levels were recorded in this reach.

Flood of L7 January 1990

Peak flows recorded in this flood were: Hutt River at Birchville : 769 m3ls
Hutt River at Taita Gorge : 762 m?ls

Derived flow upstream of Akata¡awa confluence : 599 m3/s

Derived flow upstream of Mangaroa confluence : 513 m3/s

Mouth to Silverstream.
Twenty three ma¡ks were adequately recorded in this reach. The model predicted levels
to within + 0.30 metres with 93% of the marks within 0.25 metres and 65% of the
marks within 0.l5 metres. The levels were underpredicted by an average of 0.05
metres.

Silverstream to Birchville.
Ten marks were adequately predicted in this reach. The model predicted levels to within
+ 0.48 metres, with 93 % of the marks within 0.26 metres and 65 % within 0. 14 metres.

The levels were underpredicted by an average of 0.05 metres.

Birchville to Hutt Gorge.
Eleven ma¡ks were adequately recorded in this reach. The model predicted levels to
within + 0.81 metres with 93 % of the marks within 0.47 metres and 65 % of the marks

within 0.28 metres. The levels were overpredicted by an average of 0.15 metres.

FTood of 13 March 1990

Peak flows ¡ecorded in this flood were: Hutt River at Birchville : 876 m3/s

Hutt River at Taitâ Gorge : 1017 m3/s

Derived flow upstream of Akatarawa confluence : 579 m3/s

Derived flow upstream of Mangaroa confluence : 440 m3/s

Mouth to Silverstream
Thirty two marks were adequately predicted in this reach. The model predicted levels
to within + 0.40 metres with 93 % of the marks within 0.33 metres and 65% of the
marks within 0.23 met¡es. The model overpredicted by an average of 0.06 metres.

6.6
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Silverstream to Birchville
Thirty marks were recorded in this reach. The model predicted levels to within + 0.46
mefies with 93% of the marks within 0.42metres and 65% of the marks within0.27
metres. The model underpredicted by an average of 0.10 metres.

Birchville to Hutt Goræ
This is the calibration flood for this reach and is discussed in the preceding chapter.

Flood of 6 August 1991

Peak flows recorded in this flood were: Hutt River at Birchville : 968 m3/s
Hutt River at Taita : 1101 m3/s

Derived flow upstream of Akatarawa confluence : 687 m3/s
Derived flow upstream of Mangaroa confluence : 544 m3ls

Mouth to Silverstream
49 marks were adequately recorded in this reach. With the exception of the
Pomare/Taita Gorge a¡ea all marks we¡e within 0.35 metres with 93% of the marks
within 0.32 metres and 65% wíthin 0.14 metres. The model underpredicted levels by
an average of 0.04 metres. The model results at Taita/Pomare differed by up to 0.88
metres possibly due to works and changes within the river. Large rock groynes were
constructed at Pomare Bridge in 1991 prior to this flood and a resurvey of the channel
bed in December 1991 showed the mean level of the bed to have varied by up to 0.21
metres.

Silverstream to Birchville
Similar to the Taita Gorge area there have been marked bed level changes in the Totara
Park area and those flood marks were excluded from the analysis. 34 marks were
adequately recorded in this reach to within 0.47 metres. 93% were within 0.42 metres
and, 65Vo within 0.28 metres. The levels were over-predicted by an average of 0.15
metres.

Birchville to Te Marua
15 ma¡ks were adequately recorded in this reach. The model predicted levels to within
+ 0.75 metres with 93 fo of the marks within 0.61 metres and 65 % of the marla within
0.14 metres. The levels were over-predicted by an average of 0.15 metres.

This flood occurred 3 - 5 years after the surveying of the Berrill-Critchlow cross sections
(refer Section 3.2). \i/hen the flood marks were originally compared to the modelled
levels, there were a considerable number of large discrepancies. The model was
subsequently carefully examined. The model predictions were improved by removing
some expansion and contraction losses that did not apply at this specific flood flow.
Debris was modelled on the piers of Ewen Bridge as a large amount of debris could be
seen against the piers following the flood. The model was also adjusted for new
protection works and denser berm coverings. There were still two areas (as well as Te
Marua golf course) where errors were in excess of 0.5 metres: Pomare/Taita gorge reach
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and Totara Park Bridge. The bed of a few representative cross sections from both areas
was surveyed. The mean bed level was found to vary by up to 0.4 metres through Taita
Gorge and at Totara Park Bridge the mean bed level at the cross section just downstream
of the bridge was 1.2 metres lower. These areas were removed from the analysis.

Based on these results the river channel bed should be resurveyed and the berm
Mannings adjusted for the current berm covering. It may also be necessary to
recalibrate the model in some areas.

Verilïcation S'mmary

The model verification flood were simulated on Hutt River cross sections surveyed at
two separate times: 1981 and 1987-1989. In essence, they are two models of the river
(although the central channel Mannings n are equivalent) and their verihcation is
discussed separately.

The 1981 cross sections model predicted all flood levels to within 1.31 metres, and to
within 0.44 metres in the mouth to Silverstream reach. Similar to the 1981 calibration
flood, the model accuracy in the reach from the mouth to Silverstream is better than that
for the Silverstream to Birchville reach. The Silverstream to Birchville reach is not as
regular or stable as the downstream reach and flow is often nea¡ critical. The wide (400
metre) spacings of the 1981 model cause the effects of critical flow to extend at least 400
metres upstream. The occurrence of critical flow in this reach during the calibration
process caused difficulties and probably reduced the model accuracy through this reach.

The accuracy of the verification is improved (particularly in the Silverstream to
Birchville reach) once the 1987 cross sections at the closer (100 metre) spacing a¡e used.
The model predicted all flood levels to within 0.81 metres of the recorded levels. If the
Te Marua golf course levels are not included all levels were predicted to within 0.5
metres.

The best verification results were obtained in the mouth to Silverstream reach; levels
were all predicted to within 0.4 metres. This is a stable reach of the Hutt River and has
not altered signihcantly since the 1981 calibration flood. The Silverstream to Birchville
flood levels were predicted to within 0.48 metres.

Upstream of Birchville the model accuracy decrease and levels are predicted to within
0.81 metres. The accuracy of the calibration for this reach was also lower than for the
two downstream reaches. Relatively large inaccuracies occur around the Te Marua bend
(see chapter 5). Another source of inaccuracies in this reach is caused by the two major
tributaries - the Akatarawa and the Mangaroa. The peak flow in the Hutt River upstream
of these tributaries is not gauged but has to be derived from Birchville and the tributary
flow gauges. The lower accuracy is accepted in this reach as no large urban areas are
at risk from flooding and the wide berms can pass a substantially larger flow without a
substantial increase in water level.

The floods used to verify the 1987 model all had return periods below at Taita gorge and
Birchville. Although an assessment of the likely errors associated with larger flows can
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be made (refer Chapter 7), the model should be verified with some larger floods. The
peak flood levels for any flood in the Hutt River with a return period of 10 years or
greater should be pegged particularly in the Silverstream to Birchville reach were major
changes have occurred since the 1981 calibration flood.

As discussed in section 6.7, the river channel bed should be resurveyen Q992) and the
model adjusted for new protection works and different berm coverings.. The effect that
these changes will have on the models ability to predict flood levels for large floods is
discussed in the following chapter. The model has not been revised for the remainder
of this study as the 1987 model is sufficiently accurate to provide a comparative
assessment of the capacity of the various reaches.


