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Truth 

• RORB model (non-linear runoff-routing) 

provides good calibration following 

parameter fitting 

• Design event magnitude is reasonable 

against flood frequency analysis 

• Whatever surface water-groundwater 

complexities may exist, non-linear 

routing models work for the Port Hills 
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• Use of rain on mesh requires some 

caution  

• Fertile ground for developing the use of 

RORB (and similar) non-linear routing 

models in New Zealand 

• Gauged catchment studies plus 

knowledge sharing required for more 

widespread use 
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City-wide flood model 
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A popular history of Port Hills hydrology 
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• Excellent representation of physical 

catchment variables 

 

…but initial outcomes not so good 

 

• Surface roughness the only variable with 

connection to hydrological theory 

• Questionable rainfall runoff response 

plus oscillatory behaviour 

• Rainfall characteristics very influential, 

so outcomes variable 
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Using rain on mesh hydrology 



• If you break the rules, life gets a little 

easier! 

7 

Using rain on mesh hydrology 
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vexatious 

ADJECTIVE 
1. Causing or tending to cause 

annoyance, frustration, or worry. 
 
Oxford English Dictionary 



• If not a surface hydrology problem, a 

surface hydrology model would perform 

poorly 

• XP-RAFTS and RORB non-linear 

routing models 

 

… a good outcome 

 

• Complexity does not require modelling 

explicitly  
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A surface hydrology problem? 



RORB model development 
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• Anecdotally: 

 2013 = “wet antecedent conditions” 

 2014 = “dry antecedent conditions” 

 

• Reality: 

 2013 = “a wet year but dry prior to flood” 

 2014 = “a dry year but wet prior to flood” 

 

• API similar for both events! 
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RORB model calibration 



• Loss parameters 

 IL 17.5 mm and CL 1.25 mm/hr give best 

match of hydrograph volume  

• Routing parameters 

 kc = 2.0 

 m = 0.8 
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Parameter Calculated Actual Error (%) 

Peak discharge (m3/s) 2.2 2.2 -0.8 

Time to peak (hrs) 34.0 33.5 1.5 

Volume (m3) 0.12 x 106 0.13 x 106 -2.8 

Time to centroid (hrs) 35.4 36.2 -2.3 

Lag (mass) 4.6 5.5 -15.3 

Lag to peak (hours) 3.2 2.7 18.3 

Parameter fitting 



• Test 1: Parameters applicable to other 

hillside catchments? 

 

• Test 2 : Parameters applicable to other 

event? 
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Model validation 



Flood frequency analysis 
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• 20 years of gauge data 

• Possible rating curve error 

• Gumbel distribution best fit 
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