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The National Hydrological Project — Setting
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NZ Water Model — Overview

Observed/ National Applications
Forecast data Hydrological Project

YNl Forecast River Flows
3am

GeoFabric Hydrological Model
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GeoFabric — Digital Network

River
network

Otago U 15m

Hybrid of Lidar and Otago Uni 15m DEM
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GeoFabric — Digital Network

River network
e 425,000 km or river

* Independent verification by
regional councils

Network characteristics
Reach length (m) 750 250 e
Catchment (km?2) 0.7 0.07
Nb element ~560,000 >3,700,000
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GeoFabric — River Environment Classification

River Environment Classification
Unique Reach IDs

007288

100

1007424
1 1007484

1007513

1007820
1007757
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GeoFabric — Land cover

Landcare

Land cover classes

. Indigenous forest
" Broadleaved indigenous hardwoods

Scrub
Tussock grassland
Alpine
- Other indigenous vegetation
I Exctic forest
- Exatic grassland
I CroppingMorticulture
. Urban
Snow and ice
Bare ground

- Water

Canopy parameters — canopy
cover, canopy enhancement,
albedo etc.
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SMAP or
FSL
(Landcare)

Rooting depth,
macroporosity,

field capacity, AO; | ‘/:

& A, all
averaged for
subbasins

GeoFabric — Soil properties

Qmap (GNS)or 1+ N
LRI (Landcare) ! 0 o 8 & 3

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

Precipitation:

A: Rain and sleet

A 5 Semi-distributed hydrological model
based on TopModel

B: Hail and snow

C: Water captured as ice or snow @ C

D: Water soaking into soil

Rainfall through

Full water balance simulated within

canopy

Surface water g Evapotransporation

runoff due to ‘ from plants eaCh CatChment
Surface water intense rainfall SR T

-

runoff due to

. Eva oraﬁon
saturated soil P

from soil Soil layer where

plant roots can
extract water

Ongoing model processes

Water draining ImprovementSZ
Upwelling into from soil to the
soil zone due groundwater :
Eshallow Zones: * Groundwater
Baseﬂdow of groundwater 1: Interception store
Stream and groundwater Rain and snow captured ° 1 1
river flows Info streams by trees and leaves EvapOtransplratlon

and rivers

2: Soil store
Water stored in the soil

3: Saturated zone
Groundwater stores
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NZ Water Model Application—National flow forecasting

' Now * Shott range

48 ahead




Visualisation and communication at national scales

— NIWA—"F|ow forecast DEMO NIWA (v0.3)

NIWA National Flow --DEMO- v0.2 (TEST only) with Wet AppBuiderfor ArcGIS
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Opportunity for New Zealand

* Local, regional council forecast models O
b 7 e , * Current observed flow (e.g. LAWA) '
y .  NZ Water model (NIWA and collaborators)




NZ Water Model Application— Water Resource Planning

_ Impact assessment
o g * Climate Change Impact
) * State of Water Account
* Impact analysis tailored
; to end user needs
g -

Change in Mean summer soil moisture
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NZ Water Model Application— NZ River Maps

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

NZ River Maps

Taihoro Nukurangi
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About | National Estimates Council Layers FAQ ‘
‘ Options Flow and habitat Catchment plots
Help
Select variable type
Water quality v
Selﬂ;t var ‘m =
Total nitrogen v
Select transformation
None v
Select stream orders
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Select the Create Colour Bins option to categorise
numeric data into three classes. The popup slider
can be used to set the breaks.

[] Create colour bins [] Flip colour scale

Total nitrogen (ug/l)
Total nitrogen (ug/l) as measured using

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

Doug Booker
Amy Whitehead
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https://shiny.niwa.co.nz/nzrivermaps/

__\_j https://shiny.niwa.co.nz/nzrivermaps/ N| Waiting for shiny.niwa.co.nz

Nz River Maps  E. coli predictions for Tutaekuri, Ngaruroro and Karamu catchments

Taihoro Nukurangi
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Select stream orders

Flawk 1 ) e

Select the Create Colour Bins option to
categorise numeric data into three classes. The
popup slider can be used to set the breaks.

[[] Create colour bins [ Flip colour scale

E. coli (E. coli per 100 ml)

Escherichia coli (E. coli per 100 ml) as
measured using defined substrate (e.g.
Colilert QuantiTray) or membrane filtration .
Estimate of the median from many samples.

Unwin, M.J., Larned, S.T. (2013) Statistical
models, indicators and trend analyses for
reporting national-scale river water quality.
NIWA client CHC2013-033 report to MfE,

71pp.

National estimates provided by NIWA Mo o
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NZ River Maps © 2016 NIWA  Version 1.0.0




NZ Water Model — Summary

Observed/ National Applications
Forecast data Hydrological Project

GeoFabric Hydrological Model
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7.\ Forecast River Flows
2am & 2

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.

| enhancing the benefits of New Zealand’s natural resources '/-N‘LWA -
Tha nk you . Taihoro Nukurangi



Céline Cattoén-Gilbert
Hydrological forecasting scientist, Flood and Hazards project manager
celine.cattoen-gilbert@niwa.co.nz
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