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THE EXCESS HEAT FACTOR (EHF)
Significance Index (Excess Heat) Acclimatisation Index (Heat Stress) 
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THE EXCESS HEAT FACTOR (EHF)

Heatwave condition: EHF > 0

EHF:
§ Location dependent
§ Accounts for both short- and long-

term temp. anomalies
§ Based only on (Dry-Bulb) Temperature



…when humidity plays a greater role in heat stress

𝐴𝑇 = 𝑇 + 0.33 C 𝜌 − 0.7 C 𝑊𝑆 − 4.0

T = 30˚C
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A comparison of EHF-T and EHF-AT events

Are we getting the 
right message across 
with respect to heat 

stress risk?

Heatwave 
Forecast 
Service,
BOM

Do heatwaves using EHF-T 
coincide with the heatwaves 

using EHF-AT?
How long do 

they last?
How often do 
they occur?



ERA5: Res: 0.25˚ Hourly 2001-2015

§ T: clear meridional gradient at the beginning of the hot season, whereas the highest values are in 
the interior by mid-summer.

§ AT: meridional gradient throughout the season, with the highest values in north coast.



EHF-T & EHF-AT MAGNITUDES

§ EHFs are lowest in the tropical north.
§ EHFs are highest around the southern coastline.



EHF-T & EHF-AT FREQUENCY

§ The highest values 
are in the 
northwest of WA 
and northern 
parts.

§ The lowest rates 
are around the 
southern coast.

§ In general, EHF-T 
more often than 
EHF-AT.



EHF-T & EHF-AT DURATION

§ The longest 
events in the 
northwest of WA.

§ In general, EHF-T 
longer than EHF-
AT events.



HEATWAVES IN CANBERRA

§ Similar distribution 
of EHF-T and EHF-
AT throughout the 
years.

§ January has the 
largest number of 
heatwave days for 
both T and AT. 



§ Similar 
pattern for 
both T and 
AT.

§ EHF-T (14 
day) vs. 
EHF-AT 
(11 days)

HEATWAVES IN CANBERRA



HEATWAVES IN DARWIN

§ EHF-T: October 
has the largest 
number of 
heatwave days, 
followed by 
November.

§ EHF-AT: 
December has the 
largest number of 
heatwave days.



HEATWAVES IN DARWIN

§ T: above the 
short-term 
but below the 
long-term. 

§ AT: above 
both the 
short- and 
long-term for 
several days.

§ EHF-T (1 
day) vs. EHF-
AT (16 days)



§ Some tropical areas have the peak of heatwaves in October-November according 
to EHF-T, but in December according to EHF-AT.

§ Generally, January has the largest number of heatwave days for both T and AT. 



§ Good agreement between EHF-T and EHF-AT in coastal and interior regions of 
the southern and central part of Australia.

§ The greatest mismatch occurs in northern parts, especially at the beginning and 
end of the hot season. 



§ Low-intensity 
events: Less than 
half of the events 
for one variable (T 
or AT) are captured 
by the EHF of the 
other variable 
(EHF-AT or EHF-T) 
in northern parts. 

§ Severe events: the 
agreement is better 
but still poor near 
the coast of 
northern Australia. 



CLOSING REMARKS

Do heatwaves using EHF-T 
coincide with the heatwaves 

using EHF-AT?

How long do they last?

How often do they occur?

There is a large number of days that are potentially higher 
risk of heat stress that we are not being warned about 
using the current T only.

Between 2-6 days and, generally, EHF-T events last longer 
than EHF-AT.

Between 7-17 days per year and, generally, EHF-T events 
occur more often than EHF-AT.

Yes in most cases for the southern states and parts of the 
eastern coast.
Yet, they do not agree in the tropics.

Are we getting the right 
message across with respect 

to heat stress risk?
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