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Background

• In early 2018 four solar farms proposed for the 
greater Shepparton are in central Victoria were 
the subject of a planning panel review.

• One of the concerns raised were the effects of PV 
arrays on the local climate, including;

– Overnight temperature effect on chill units impacting 
productivity of fruit trees

– Increased temperatures for nearby dairy farms 
impacting herd productivity



Chilling required

900 or less Chill units required

Source: http://agriculture.vic.gov.au/agriculture/horticulture/fruit-and-
nuts/stone-fruit/chill-units-of-stone-fruit

Source:https://hort-science.shinyapps.io/ChillCalculator/  

http://agriculture.vic.gov.au/agriculture/horticulture/fruit-and-nuts/stone-fruit/chill-units-of-stone-fruit




Congupna 68 MW

Lemnos 100 MW

Tallygaroopna 30 MW

Tatura East 45 MW

All proposals included a vegetation buffer around most, if not all, of the edge of the PV farm



Why are solar farms sited in dairying 
and horticultural areas?

• Dairy and horticulture are relatively high users of 
electricity, often in small holdings meaning a high 
density of power supply infrastructure.  
– Dairying requires electricity to cool milk and to operate the 

milking machines and 

– horticulture cool stores are used during the harvest season 
to maintain fruit quality after picking.

• Despite the high value of the production there are a 
number of areas in Northern Victoria where 
insufficient irrigation water is available for all farms to 
reach the maximum potential agricultural production 



Electricity network

>10 MW needs to 
connect to the 66kV 
system
Powercor Sub-
Transmission Network 
shown here



Source:https://www.powercor.com.au/our-services/electricity-connections/solar-and-other-generation/connecting-larger-embedded-generator-systems/



Golmud, China

• Fixed system

• Gobi Desert

• Farm sits on a 2.37km2 area

• 6m spacing between each row

• No perimeter vegetation

Study on the local climatic effects of large photovoltaic solar farms in desert areas, Yang, L, et al., 2017 



Golmud, China

Study on the local climatic effects of large photovoltaic solar farms in desert areas, Yang, L, et al., 2017 



Arizona, USA

• Single axis tracking system

• Overnight parking not mentioned

• Surface structure not mentioned

• Collector area/total land area not mentioned

• No perimeter vegetation – adjacent to 
buildings on one side

The Photovoltaic Heat Island Effect: Larger solar power plants increase local temperatures, Barron-Gafford, G. A. et al., 2016



Arizona, USA

The Photovoltaic Heat Island Effect: Larger solar power plants increase local temperatures, Barron-Gafford, G. A. et al., 2016



Canadian solar farm

Source: Analysis of the Potential for a Heat Island Effect in Large Solar Farms Fthenakis and 
Yu, Columbia University NY,  IEEE Photovoltaic Specialists Conference (PVSC), 2013



Arizona unpublished data

Source: Greg Barron-Gafford, University of Arizona



PVHI?
• The heat island effect is the term that is generally used to 

describe increased temperatures in urban areas compared to 
surrounding rural areas.  “The physiographic analogy derives 
from the similarity between the pattern of isotherms and 
height contours of an island on a topographic map. Heat 
islands commonly also possess "cliffs" at the urban–rural 
fringe and a "peak" in the most built-up core of the city.

• Higher temperatures within the PV field but PV farms also 
exhibits another of the characteristics of a heat island, which 
is the temperature “cliffs” at the fringe of the PV farm where 
temperatures drop quickly into the surrounding area.

• Vegetation buffer can reduce heat flow into adjacent areas

• Opportunity for a research project to confirm the impact of 
the vegetation buffer and see if it eliminates the local 
temperature change.



Planning panel report and Govt 
guidelines

The Panel concluded:

“While limited, there is sufficient scientific evidence to determine that no proposed 
solar energy facility will increase temperature beyond 30 metres of a solar array.

…   Any  temperature  increase  within  the  solar  array  will  be  marginal,  however,  any 
solar  array  should  be  separated  30  metres from  any  neighbouring property 
boundary.”

Guideline Draft said: 

“However, while the heat island effect is known to exist in large urban areas, there is 
little evidence of impacts on other land uses such as orchards due to heat dispersal 
from solar energy facilities.”

Final Guidelines says:

“While there are few studies of spatial heat dissipation from solar infrastructure, those 
that exist acknowledge the potential for ambient air temperatures within the perimeter 
of a solar energy facility to potentially increase by 3 to 4 degrees Celsius. However, 
those studies also found that the heat that was generated dissipated rapidly over a 
short distance. Some found that at 30m from the solar PV array, the air temperature 
variation was indistinguishable from ambient air temperature”
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