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NRC Region-wide River Flood Model
Three years on
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Story Line

e Model Overview
e How we use it

* How it was challenged
* Two examples

e How can it be refined?
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Model overview
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Direct rainfall model

Sub-grid-sampling (SGS)
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Structures added with roof area directly Final flood depth, velocity, water surface
connected to WSUD option elevation, hazard and extent results extracted

from model and mapped.
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Model overview
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Design Hyetographs

* HIRDS V4 standard hyetograph was recommended by Macky &
Shamseldin (2020)

e Different durations - 1 hour, 6 hour, 12 hour and 24 hour duration
for each catchment
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Model overview - Limitations

* Pipes/Culverts generally not modelled

Te Kaunihera a rohe o Te Taitokerau

* Only 3000 culverts/pipes were burned in the HE-DEM data

* Bathymetry of waterways not necessarily captured:
* Models likely under-estimate conveyance capacity of the major channels

* Antecedent conditions accounted for in adopted parameters
* Sensitivity analysis shows that model is somewhat robust to these

Tidal boundaries - static
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Imitations

Model overview - L

* Model was peer- reviewed — no fatal flaws

e Calibration results demonstrate the difficulty in developing large scale catchment
scale models to meet all the calibration performance measures specified by NRC

 NRC/WT are aware of limitations of model — clearly need to communicate
purpose and limits of model outputs
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What can it be used for

* Resource consent
* |dentifying Applicable Flood Levels
* Option Prioritization

 Good basis for model refinement
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Validation July 2022
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How we use it
Option Prioritization

E Cross Section of Russell Road - Location A
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Challenge #1
Whangarei Catchment
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Challenge # 2 =
Wairoa River

e Overall catchment modelled as separate
catchments
e M18 has inflows from catchments M13,
M14 and M16

* Model lacks some granularity:
e Hikurangi Swamp
* Kaihu River (not modelled as part of the
region-wide project)
* Bathymetry of Wairoa River not captured
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Flow Lines
Waterways
Hydraulic Model Examples
[ | Kaihu
l:] LowerMangakahia
:| LowerWairuaBridge
D Manganui
l:] NthnWairoa
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Challenge # 2

Wairoa

Flow (m3/s)
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Model assumes the storm occurs in M18 and the contributing models at the same time
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Challenge # 2

Wairoa
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Conclusions e

Like every model, the region-wide models have limitations

Model compared well to recent events

Significant limitations in urban catchments

« Good basis for model refinement
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Thank you!
Questions? Patai?

Bertrand.salmi@watertechnology.co.nz

josephc@nrc.govt.nz water .
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