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Weather data requirements for disease warning systems

Robert M. Beresford
Plant & Food Research, Auckland, New Zealand

New Zealand has over 30 years’ experience developing and implementing weather-based disease 

warning systems for fruit and vegetable crops. These systems require meteorological data, which can 

be obtained from a range sources, including: 1) stand-alone weather stations, 2) regional weather 

station networks, where farmers access the nearest station, 3) regional or national weather station 

networks with spatial interpolation to provide site-specific data, 4) virtual weather data grids from 

interpolated or modelled weather data, 5) weather forecast data.

The most commonly used meteorological variables for disease warnings are: 1) temperature (easy 

to measure), 2) precipitation (easy to measure, but high spatial variability causing local errors, 3) 

moisture as “leaf” wetness (high spatial variability, limited availability in weather data networks and 

not recognised by the World Meteorological Organisation) and 4) moisture as relative humidity (RH) 

(sensors require frequent calibration and errors are common, especially in the 90 and 100% range 

required for infection by plant pathogens. 

Moisture variables (wetness, RH and rainfall) are the most difficult to measure. However, accuracy 

problems matter less than expected because of the nature of weather events that promote plant 

diseases. Rain-bearing systems occur as discrete events. Their passage over a location changes the 

conditions so markedly that sub-regional stations using rainfall, wetness or RH sensors generally 

detect high risk periods sufficiently accurately. 

Disease warning systems aim to reduce use of disease control chemicals (fungicides and 

bactericides) and improve control. However, they often have low uptake by user groups for a range 

of reasons. Inaccurate meteorological data is not usually the major reason. More important is 

accuracy of the underlying risk model and whether a particular cropping context is suitable for a 

disease warning system. Disease warning systems require the following to achieve improvement in 

disease control using chemicals:

1. Effective chemicals or other options.

2. Accurate weather based risk model capturing the dependence of disease on meteorological 

conditions.

3. Computer system to access and process weather data and a platform to deliver warning 

messages.

4. Frequency of risk events must be low relative to the frequency of fungicide applications in a 
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standard spray programme. If events are very frequent, there is no opportunity to change spraying 

practices using warnings.

5. Farmers must have flexibility to modify spraying operations according to weather-based 

warnings. Action is required within 1 to 2 days of a warning (weather forecasts help).

6. Uptake of warnings requires a driver for reduced spraying, e.g. high chemical and spraying 

costs, government or industry regulated limits, or market access consequences from chemical residue 

risks.
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