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Outline

* A brief sketch...

 New Zealand climate

» Applications of hydrological modelling
 An example farming application

e Summary
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The Physical Setting

Global Warming

Difference ("C) from 1961-90
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Mean Rainfall

New Zealand
Median Annual Rainfall

................

Range between 400mm/year to
10,000mm/year

Winter “dry” in the western S.I.,
wet over the N.I.

PPPPP

ssssss

IIIIIIIII

Based on the 30 year period 1871 - 2000.

Copyright: NIVWA 2004
Projection: New Zealand Map Grid
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4 Predictions

Sub-seasonal Seasonal Climate change: 100y

Mt Cook: Precipitation amount (mm) ire Rainfall Prec (%): 100—yr change,
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 Time scales from days to decades
« All cast in terms of local/regional precipitation (etc)
* Input to hydrological model, and for snow/glacier models
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. Application to river basin flow modelling

1. Rangitaiki at Thomton
2. Rangitaiki at Murupara
3. Whirinaki at Galatea

4. Rangitaiki at Te Teko
5. Waihua at Gorge
6. Rangitaiki at Aniwhenua
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Daily flow forecasts:
Flood prediction, Electricity generation

TopNet River Reach Flow (m%s) Forecast: Rangitaiki
Forecast range: 1 h, Valid at 0007:21 Aug 2006 (NZST)

TopNet: River Flow Forecast for Rangitaiki at Te Teko
Analysis Time: 0600:20 Aug 2006 (NZST) — Model
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Two-week flow forecasts:
Irrigation planning

Rain in mm & Arthur's Pass

Waimakariri Irrigation Scheme

Source: Waimakariri District Council
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Climate Change: snow accumulation

80 100

* Percentage difference for 2040s and 2090s, for
“mid-carbon” future
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Climate and dairy farm modelling

 Farm scale modelling (Whole Farm Model)

— Explore management options giving the best profitability
with the lowest risk under different climatic conditions

e Decision support tools (on farmers’ PC)

— Help farmers to manage pastures better by predicting
pasture growth rates and herbage mass

e Forecasted pasture growth rates (e-mails)

— Predicted pasture growth rates e-mailed to regional
demonstration farms
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Farm Scale Model
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Summary

Aim to integrate predictions on many time scales
— Regional, catchment-scale, and local sites

Link climate forecasts to hydrological model
— Snow, ice components
— Applications to hydroelectricity, irrigation, infrastructure
planning...
Applications to agriculture
— Integrate past, present, and future climate information
— Link to pasture growth models
— Risk management, on-farm decision-making
Plan to provide New Zealand climate information
on standard high-resolution grid

— Historical data, forecasts, scenarios
— A “seamless suite” of data
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