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Table S 1 Information on proxy data used in this study. Details on individual records are 

given in Column 1-9. Source 1: ANZDA (Palmer et al. 2015) and pers. comm. K. Allen and 

J. Palmer, Source 2: Aus2k (Neukom & Gergis 2011) and NOAA World Data Center for 

Paleoclimatology (WDCP), Source 3: Ocean2k (Tierney et al. 2015) and WDCP, Source 4: 

pers. comm. I. Heinrich. Resolution (Res) indicates the number of measurements per year. 

First year (FY) and Last year (LY) refer to the initial/end year of the record. Column 12- 19 

refers individual records and to regions and seasons (W-warm season, C-cool season) by 

binary code (1=used, 0=not used). 



 



 

Figure S1 Top: Time series of seasonal rainfall area averaged for all NRM regions in 

Australia. Bars on the bottom indicate time periods which one or more regions are not 

positive verified (Dark grey=warm season, light grey= cool season). Bottom: 10-year moving 

standard deviation for instrumental and reconstructed rainfall all Australian rainfall. Right: 

Pie charts attribute the amount of seasonal rainfall to individual NRM regions (Upper: warm 

season, Lower: cool season). Note that periods not verified were still used to build in this 

average 

 



 

Figure S 2. Cool season time series plot and trend estimation for each NRM cluster 

region. Left panels show regional rainfall reconstructions since 1600 for cool seasons (blue 

colour) with 10-yr (black line) low pass Chebyshev filter. Grey bars along the x-axis denote 

non-verified periods for each reconstruction. Right: Histogram of 30-yr and 50-yr regional 

trends on mm/yr. Light colouring highlights recent trends beginning since 1970/1950 for 



30/50-yr periods whereas the dark coloured bar indicates the most recent trend. Bar heights 

are normalised by the maximum occurrence for each region. 

 

 

Figure S3. Warm season time series plot and trend estimation for each NRM cluster 

region. Left panels show regional rainfall reconstructions since 1600 for cool seasons (red 

colour) with 10-yr (black line) low pass Chebyshev filter. Grey bars along the x-axis denote 



non-verified periods for each reconstruction. Right: Histogram of 30-yr and 50-yr regional 

trends in mm/yr. Light colouring highlights recent trends beginning since 1970/1950 for 

30/50-yr periods whereas the dark coloured bar indicates the most recent trend. Bar heights 

are normalised by the maximum occurrence for each region. 

  



 

Figure S4.  Regional calibration and verification statistics for the cool and warm season.  



 

Figure S5.  Additional annual deciles for historical droughts.  

 

Figure S 6. Annual deciles for major droughts prior to the Millennium drought. Plots 

for a) Significant drought periods during the instrumental period. Rankings of drought 

intensity are shown for three major instrumental period droughts, Column 1: AWAP gridded 

rainfall (1900-1990), column 2: NRM clusters (1900-1990), column 3: Regional 



reconstructions during instrumental period (1900-1990), column 4: Regional reconstructions 

during a four-century period (1600-1990). b) Rankings of major drought periods during the 

reconstruction period (1600-1990). 

 



 

Figure S7.  Normalised probability density distribution of the instrumental records (1900-

1994), the reconstructed records during the instrumental period (1900-1994) and through the 

entire reconstructed period (1600-1900). Cool season records are shown in blue, warm season 



records are shown in red. Note all cool season records follow approximate a normal 

distribution according to a Chi-square test (5% significance level) while warm season records 

of Central Slopes, Rangelands and Southern Slopes are not normally distributed.  
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