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What data underlie definitions of 
heatwaves? 

•  Daily (maximum/minimum) temperatures (most common) 

•  Subdaily temperatures 

•  Dewpoint/humidity data (for measures which incorporate a 
moisture component) 

 

Other types of data can be important for some studies – e.g. 
SSTs for marine heatwaves, reanalyses for synoptic/process 
studies 



Some products are based only on 
temperature 

EHF index used in Bureau 
heatwave service can be 
calculated using only daily 
maximum and minimum 
temperature 
 
Some other indices (e.g. 
Perkins) also only require daily 
temperatures 
 
Humidity-based indices used in 
some countries for operational 
forecasting/warning 



What temperature data sets are available to 
support heatwave analysis in Australia? 

•  ACORN-SAT:  maximum and minimum temperature data for 
112 long-term temperature stations (60 extend back to 
1910) 

•  AWAP: gridded daily maximum and minimum temperature 
data 1911-present using the whole available network 

Other data are also available – daily temperature and rainfall 
can be downloaded for all stations, other elements obtained 
on request 

 



The ACORN-SAT station network  

Red – stations in 2001 daily network 
Black – stations added in this version 

•  112 stations 
•  Many records go back to 1910 
•  More may be added in future  
  (once digitised) 
•  Supersedes two existing data 
sets: Annual (starting 1910) and 
daily (starting 1957) 
 



Why homogeneity matters  

Days over 30°C at Port Macquarie 

Site move 700m 
inland 

Site move 
4km inland 



Some homogeneity issues specific to 
heatwaves 

•  Small moves of sites in areas with steep temperature 
gradients (e.g. near coasts) can result in big differences in 
occurrence of extreme heat 

•  Many sites used a midnight-midnight (not 9am-9am) 
observation day before 1964 – leads to extreme hot nights 
being lost 



Number of nights above 25°C at 
Melbourne 

Midnight-
midnight 
observations 
from 1932-1963 



Interesting things can happen near 
coastlines 



Gridded data sets can support a wide 
range of analyses 



Some limitations of gridded data 

41.8°C at 
Nullarbor 
generates 
gridded values 
exceeding 45°C 



Potential differences between station 
and gridded data 

•  Gridded data sets may not properly resolve extremes 
(bigger issue for rainfall than temperature), especially in 
data-sparse areas 

•  Order of operations: producing gridded indices from station 
data may give different results to indices from gridded data 

•  Gridded data will normally be serially complete, station data 
may have some days/periods missing which need to be 
dealt with 



Wide variations in international data 
availability 

International Surface Temperatures 
Initiative monthly databank 

Daily data to support  
GHCNDEX dataset 



What are the barriers to international 
data availability? 

•  Lack of observations 
•  Observations on paper 

but not digitised 
•  Data not made available 

for commercial reasons 
•  Data not made available 

for other reasons  



What's being done about it? 

•  International Surface Temperatures Initiative – international 
project for open global temperature data set 

•  Working group on data requirements to address WCRP 
Grand Challenge on Weather and Climate Extremes 

•  Various data rescue projects (including crowdsourced 
digitisation) 

•  Expansion of WMO Resolutions to urge members to provide 
more data openly 

•  General movements towards open data in various countries 



What data exist to support more 
complex heatwave indices? 

•  HadISD global sub-daily data set 

•  Global surface humidity data set (Willett) 

•  Australian homogenised dewpoint data set (although this 
has not yet been made operational) 

•  Raw sub-daily temperature, humidity and dewpoint data 
from various sources 

Generally, development of data sets for these elements is less 
advanced than for daily temperature, especially at national 
level. Each also has their own data quality issues. 



Thank you… 


