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Weather Analytics

How to apply weather station data 
to turfgrass management…..
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A bit about me..



• Data and its usage in modern day greenkeeping – a perspective.

• Davis weather stations – what primary climatic parameters they 
measure as standard and what they can also measure through 
supplementary sensors.

• Derived agronomic parameters & the use of software packages.

• Worked examples using both primary climatic and derived agronomic 
parameters.

• Summary
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Climatic 

Parameter

Unit of measurement

Air Temperature Min , max, mean temperature in °C or °F

Relative Humidity Min , max, , mean relative humidity in % 

Rainfall Amount in mm & Intensity in mm per hour

Wind Speed , direction, maximum wind gust @ 2m

Solar radiation Measured in watts per m2

U.V radiation Reported as an index

Dewpoint Calculated from an equation using temperature 

and humidity in °C or °F

Evapotranspiration 

(E.T)

Calculated from the Penman-Monteith equation 

utilising solar radiation, temperature, wind speed 

& humidity 



Measured 

Parameter

Unit of measurement

Leaf wetness Intensity rating 0-15 and duration in minutes

Soil Temperature in °C or °F

Soil Moisture In vmc – capable of multi-depth sensing

Soil Salinity In micro siemens

PAR Radiation Plant-available light measured in watts per m2



Climatic Parameter Agronomic parameter usage

E.T and rainfall Soil moisture surplus / deficit 

Air Temperature Growth Degree Days & Growth Potential

Relative Humidity & air 

temperature

Utilised in Smith Kerns Dollar Spot model

Leaf wetness & air 

temperature

Utilised in Anthracnose probability model

Leaf wetness, air 

temperature, relative 

humidity, dewpoint and 

leaf wetness intensity 

and duration

Utilised in Microdochium nivale probability 

model
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Worked examples



Total Rainfall – 31.8mm

Maximum rain rate – 112 mm per hr

25 minutes later

What are the 

infiltration rate of 

your surfaces and 

infrastructure ? 

Using rainfall and 

rain rate data to 

support strategic 

decisions on 

aeration and 

drainage

If it isn’t the greens then it’ll be the 

bunkers…..

>7mm/hr    – heavy rainfall

> 50mm/hr – violent rainfall



Benchmarking your weather stats from a climatic perspective



E.T is the process 

by which water is 

lost from the soil 

and the grass plant

A daily E.T levels > 

4.0mm often 

equates to plant 

stress – species 

dependent 

It is heavily 

dependent on wind 

strength and in the 

summer this 

means convection 

plays a big part in 

when E.T levels 

will peak during 

the day…….

What % of E.T do 

you replace with 

irrigation ?

Typically, 50-60% is 

my experience on 

fine turf rootzones

E.T



When do you need 

to start irrigating ?

E.T data provides a basis 

for water usage year-on-

year and of course 

playability

E.T



Growth-Degree-Days and Growth Potential are two 

different growth models.

They behave differently in an annual summary comparison 

Growth

Models



March 2024 March 2025April 2025

We know from past 

work that on this 

course the annual 

biotype of Poa 

annua seeds at 

130GDD and the 

perennial at 180GDD 

(6°C base)

2024

Poa annua var. annua      

13-03-24

Poa annua var. reptans  

25-03-24

2025

Poa annua var. annua 

05-04-25

Poa annua var. reptans

18-04-25

Looking a the GDD stats we can compare the two years.

Or we may look at 

our GDD stats to 

determine the 

feasibility of 

January hollow 

coring….

Growth

Models



From previous 

research work I 

have determined 

that a good 

systemic fungicide 

application lasts 

around 10 

cumulative G.P 

Let’s assume I made 

an application on 

the 1st of October…

If we sum the 

consecutive daily 

G.P figures we can 

see we would have 

reached a figure of 

10 on 19th October, 

so that’s 18 days of 

efficacy…

Pesticide 

applications
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PAR DLI Growth Potential

The growth – light conundrum

With climate change, growth is continuing later into the autumn / winter but 

light levels are not high enough to support that growth….

Growth

vs. Light



Disease Modelling
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Dew formation occurs 

as the air temperature 

drops close to the 

dewpoint temperature

Frost formation occurs

Dewpoint



Plant leaf 

wetness
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Leaf Wetness Delta Dewpoint

This graph represents 14 hours of plant leaf wetness with dew re-forming after physical 

removal until midday. Plant leaf wetness drives foliar pathogen development.

Sunset Muggy, overcast Sunshine



Anthracnose



Microdochium



The Smith Kern’s model shows a rise in probability from the 18th of July, 2025The Davis weather station shows a peak in overnight temperatures, humidity and leaf wetness 

duration on the 15th and 16th, 3 days earlier.

Dollar Spot



y = 0.5648x - 7.1326
R² = 0.9663
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C.homeocarpa C.jacksonii

Research work funded by Prodata and carried out at an independent 

laboratory shows that isolates of Dollar Spot have distinctively 

different temperature vs. growth profiles. In 2026 we will add a low 

temperature Dollar Spot model to Prodata Reports..



Summary
Weather stations can improve turf management decision-making 
and communication strategies by providing key data.

E.T is one of the most useful calculated parameters but does need 
the station to have a solar radiation sensor.

Growth models, both GDD and G.P can assist with PGR, nutrition 
and fungicide applications.

Real-time, disease modelling using on-site data for Anthracnose, 
Microdochium and both temperature variants of Clarireedia will 
also help support IPM strategies. 



Thanks for 

listening..
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