MANAGING
HEAT IN
VINEYARDS

CASE STUDY 1:

OVERHEAD WOBBLER SPRINKLERS

Malbec just prior to harvest, 14.4 Baume, full western sun exposure, overhead sprinkler system used during heat events. No damage.

PROJECT AIM

OBJECTIVE

OUTCOME

To work with local growers to assess,
analyse and understand data trends
of various heat mitigation techniques
being trialled in the Langhorne
Creek wine region and identify
practices that improve resilience to
challenging seasonal conditions.

To manage vine canopy
temperature to a maximum
of 35°C on defined heat
event days when the forecast
was to exceed 40°C.

This grower successfully achieved the
objective in the season and produced
a good crop during what can only

be described as quite a difficult and
otherwise low yielding vintage 2020.




A heat event was defined as air temperature greater than 36 C and eleven
key events were identified between November 2019 and January 2020.

Month Nov. Dec. Jan.

Date 20 8 17 18 20 27 30 3 9 30 31
Air (Temp’C) 423 377 40.6 43.6 44.6 413 422 41.4 40.8 434 36.7
Soil (Temp'C) | 26.4 24.8 275 28.6 28.6 275 26.8 275 271 27.9 275

Main heat events that occurred in the Langhorne Creek wine region November 2019-January 2020 as measured at the Natural
Resources SA central weather station at Langhorne Creek.

GROWER 1
ACTIVITY: Overhead wobbler sprinkler cooling system
in Malbec compared to an adjacent control (Shiraz) block.

This property used wobbler number 6 nozzle sprinklers 4.58L/ watering (27.48m3 / hr each run). Wobbler sprinklers were only
min @ 200 kPa (275L/hr per nozzle). The sprinklers were set up used when days were forecast to exceed 40°C and turned on
every 3rd row (9m) and every second post (12 m). Sprinklers when ambient temperature was 38°C. There was a rapid decline in
were on two shifts of 10 lines alternating every second line each temperature in the first 30 minutes after sprinklers were turned on.
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Malbec canopy temperatures. Wobbler sprinklers only used when days
forecast to exceed 40°C and turned on when ambient temperature was 38°C.




SUMMARY

- Overhead wobbler sprinklers were very effective in
reducing the canopy temperature with the greatest
reduction in temperature for the Malbec block of 15°C
and on average 8 C for all the analysed heat events.

+ An example of similar canopy temperature in the Malbec
(treated) and Shiraz (control) when sprinklers were not in use
(19 December 2019) is presented below (EXAMPLE 1).

* Fine tuning the system over time demonstrated the ability to
keep the canopy temperature lower than a target of 35°C.
Sprinkler operation on the 20 November 2019 showed some
instances where the canopy temperature rose above the
target temperature (EXAMPLE 2). By the 20 December
2019 extreme heat event, the sprinkler operation effectively
kept the canopy temperature below 35°C (EXAMPLE 3). This
was also seen for a 30 January 2020 extreme heat event.

CONCLUSION

Overhead sprinkler operation relies on having a suitable
quality source and amount of water available for this

cooling technique. The area that can be cooled will be
determined by the availability of the water and the flow
requirements of the cooling system. Due to water availability,
this cooling technique will not be available to all growers but
in this case has proven highly effective over two seasons now.

By successfully modifying the vine canopy environment
(increasing humidity and decreasing temperature),
negative physiological impacts on the vine can be reduced.
This grower is confident that water use efficiency at this
site during extreme heat events has improved because

of being able to lower vine irrigation requirements

through reducing overall vine stress through cooling.




EXAMPLE 1:
Heat event 19 December 2019 - No sprinklers

Temperature "C - No significant Molbec  Shiraz A Temp comparison
A ) . . is from a regiona
difference between blocks. Maximum 366'C  |372'C | yeather station.

Canopy temperature and relative humidity were similar in both blocks when sprinklers
were not in operation. Air Temp comparison is from a regional weather station.

Malbec Sprinkler e Shiraz ¢ Air Temp
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EXAMPLE 2:
Heat event 20 November 2019 - Sprinklers on in Malbec

A sharp decrease in Malbec canopy temperature can be Malbec Shites Air Temp comparison
seen when sprinklers are turned on. Pulses of temperature . . . is from a regional
difference can be seen when sprinklers are operating. Malbec Maximum 386 C 422 C weather station.

canopy temperature did go above the target 35°C in this
example. Subsequent fine tuning and familiarisation with
the system allowed the grower to gain greater control.

Malbec Sprinkler ® Shiraz ¢ AirTemp
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EXAMPLE 3:
Heat event 20 December 2019 - Sprinklers on in Malbec

quimum djfference in Femperature between Malbec and Malbec Shiraz Air Temp comparison
Shiraz 15.8 C when sprinklers operating. The Malbec is from a regional
canopy temperature was successfully kept below the Maximum 353 C 440 C weather station.

target of 35°C. A similar outcome was achieved again on
the 30 January 2020 heat event (not shown here).

Malbec Sprinkler e Shiraz ¢ AirTemp
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