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The National Hydrological Project – Setting



NZ Water Model – Overview 
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GeoFabric — Digital Network

Lidar

Otago U 15m 

River 
network

Wetness or 
topographic index

Hybrid of Lidar and Otago Uni 15m DEM



Network characteristics

GeoFabric — Digital Network

River network

• 425,000 km or river

• Independent verification by 
regional councils

DN2 DN3

Reach length (m) 750 250

Catchment (km2) 0.7 0.07

Nb element ~560,000 >3,700,000



GeoFabric — River Environment Classification

River Environment Classification
Unique Reach IDs



GeoFabric — Land cover

Landcare

Canopy parameters – canopy 
cover, canopy enhancement, 
albedo etc. 



SMAP  or 
FSL 
(Landcare)

Qmap (GNS) or 
LRI (Landcare)

Hydraulic conductivity, 
porosity of the “groundwater layer”,
Green-Ampt wetting front suction 

GeoFabric — Soil properties

Rooting depth, 
macroporosity, 
field capacity, 1

& 2 , all 
averaged for 
subbasins



National hydrological model

Semi-distributed hydrological model 
based on TopModel

Full water balance simulated within 
each catchment 

Ongoing model processes 
improvements:

• Groundwater

• Evapotranspiration
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NZ Water Model Application—National flow forecasting 

Now Short range Medium range Long range Seasonal range

48h ahead 72h ahead 15 days ahead 3 months ahead



Visualisation and communication at national scales

Opportunity for New Zealand
• Local, regional council forecast models 
• Current observed flow (e.g. LAWA)
• NZ Water model (NIWA and collaborators)



Impact assessment
• Climate Change Impact

• State of Water Account 

• Impact analysis tailored 
to end user needs

Change in Mean summer soil moisture

NZ Water Model Application— Water Resource Planning



NZ Water Model Application— NZ River Maps

A web-based tool to 
visualise and quantify 
spatial data for fresh 
waters

Doug Booker
Amy Whitehead 

https://shiny.niwa.co.nz/nzrivermaps/

https://shiny.niwa.co.nz/nzrivermaps/


E. coli predictions for Tutaekuri, Ngaruroro and Karamu catchments

Ngaruroro

Tutaekuri

Karamu



NZ Water Model – Summary 

ApplicationsNational 
Hydrological Project

GeoFabric Hydrological Model
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What’s missing?

1. Data: Full access to national databases (implementation and maintenance): 

• Observed environmental data (real-time)

• GeoFabric database

2. Models: Co-innovative model approach, benchmarking framework and 
forum: how do we integrate local, regional and national scale models and 
knowledge for the benefit of NZ communities?

3. Support: Understanding administrative, intellectual property and funding 
arrangements for federated integrated data and models.

Thank you!
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