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Christchurch challenges

▪ Flat topography, no catchments

▪ Reverse topography

▪ Detail matters

▪ Coastal estuary

▪ High sea level sensitivity

▪ Rainfall durations (not nested)



Avon “Citywide Modelling”

▪ DHIv2020 Mike Flood 3-way coupled 

▪ Rain on mesh, HIRDSv4, 70% triangular shape

▪ 139 km2, 1.8M triangles, 12m2 minimum cell size

▪ M21 constant infiltration with capacity

▪ Road centrelines and gutters to 15022 sumps

▪ 358km of urban pipes (11897 links)

▪ 13 pump stations (mainly MU, 2 M11)

▪ 156km of rivers (8814 computational points)

▪ Tidal stopbanks, estuary, open ocean boundary



Cranford Basin Active Management

▪ Winters Basin then new Cranford 

Basin

▪ Buller Stream water level sensor 

(M11)

▪ M11 Winters active controlled 

gate (closed on high level in 

Buller Stream)

▪ MU Cranford PS219 controlled 

locally

▪ MU Cranford PS219 controlled by 

M11 Buller Stream



Modelling high groundwater

▪ Increasing importance with 

sea level rise

▪ Incompatible with defacto

Horton’s or other methods

▪ DHI “M21 Constant 

Infiltration with Capacity”

▪ 50 yr 18 hrs ED result at 

end of rainfall 

V114_Avon_2020_0SLR_5

0R07T_18hr_Up_SI.dfsu



Horseshoe lake pump station 

▪ 14m3/s Archimedes screw 

pumps

▪ Extended for king tide 

capacity

▪ Non-linear relationship with 

tailwater level

▪ Does not conform  with Q-H 

or Q-deltaH

▪ M11 network - tabulated 

structure approach



Model Runs

▪ 17 Scenarios

▪ Future conditions

▪ Various other specifics

▪ 4 ARIs

▪ 10, 50, 200, 500yr ARI

▪ 43 combos (ARI scenario)

▪ 4-6 Rain event durations for 

each combination

▪ 210 Total model runs

▪ 600 Gb digital deliverables



1D points tool

▪ Max water levels from MU+M11

across multiple results

▪ Max of run, max of batch and 

critical duration

▪ Geometries from PRF and 

RES11 files

▪ Output CSV ready for SHP

▪ Log file records inputs and 

outputs

▪ Open-source and published on 

Github



1D points tool



Lessons learned – lateral flows

▪ Lateral linked flows connect the 

floodplain & rivers

▪ Finite capacity and flow constraints to 

aid stability

▪ Unsatisfactory results where lateral 

flows are large



Lessons learned - blockouts

▪ Continuous blockouts for short 

culverts

▪ Good usually but this ‘blocked’ the 

road surfaces as flow paths

▪ Sometimes this was important to 

flood levels

▪ Approach now to find and join up the 

mesh

▪ Potential systematic change



Fault finding – high slopes

▪ Harakeke Street North

▪ Filter floodplain ‘noise’

▪ Floodplain centroid points and river 

points interpolated to raster

▪ River points separately to thiessen

polygon raster burned over

▪ Trend levels (100m radius averaging)

▪ Data minus trend (flat anomalies from 

trend)

▪ Search radius, max minus min



Conclusions Acknowledgements

▪ Big detail, big data

▪ Plan, do, observe, learn

▪ Still learning how to observe better

▪ Pay attention to water levels between floodplain and 

rivers in conjunction with the depth tolerance 

parameter

▪ Continuity of road surfaces in the floodplain model 

was more important to results than we anticipated

▪ Open source programming can enhance our ability to 

process large model result sets into more useful 

summary forms

▪ Thanks to CCC

▪ Helen Beaumont, Kevin McDonald, Tom 

Parsons, Jo Golden
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