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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 9- 16

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

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

Region Source Site Type Lat Lon Res FY LY CS EC MD MN R SS SSWF WT

W C W C W C W C W CW C W C W C
Australasia 1 Sepanjang Kanuan Island Teak TR -7 115 1 1760 2000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 Saradon Klangon Composite Teak TR -7 111 1 1644 2000 0 0 O O O O O O O O O O O O 0 O
Australasia 1 Saradan Java Teak TR -7 111 1 689 2000 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 Pagerwunung Darupono Teak TR -7 110 1 1776 2004 1 1 O 1 O O O O O O 1 o 1 1 0 0
Australasia 1 New Rosanne Composite Teak TR -7 111 1 668 2004 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 Muna Sulawesi Teak TR -5 123 1 1565 2005 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1
Australasia 1 Klangon Natural Forest Teak TR -7 111 1 1644 2005 1 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1
Australasia 1 Donoloyo Cagar Alam Java Teak TR -8 111 1 617 200 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 Bekutuk Teak TR -8 111 1 668 2004 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 Windy Creek Noso TR -44 171 1 1760 2006 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1
Australasia 1 Wilberforce Libi Xiong TR -43 171 1 674 1992 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 ‘Warawara Plateau Forest Agau TR -35 173 1 1462 2002 1 o o0 0 1 0 o0 1 1 o0 1 1 1 0 0 1
Australasia 1 Waihora Stream Phgl Palmer TR -38 175 1 50 1986 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 Waihora Lagoon Phtr Palmer TR -38 175 1 1650 198 0 0O 0O O O O O O 0 O O O O 0 0 O
Australasia 1 ‘Waihaha Terrace Phtr Palmer TR -38 175 1 613 1986 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 Urewera Libi Xiong TR -38 177 1 1140 1992 1 o 1 0 1 0 O O 1 o0 1 0o 1 1 0 O
Australasia 1 Trounson Kauri Park TR -35 173 1 1408 2002 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 Totara Saddle Pink Pine Fenw TR -43 171 1 %9 198 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 Takapari Road Libi Xiong TR -40 176 1 1708 1995 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 Takapari Libi Xiong TR  -40 176 1 1256 1992 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 Stratford Side East Egmont TR -39 175 1 626 190 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 Slopedown Hill Pink Pine Fen TR  -46 169 1 1447 199 0 0o O O O O O O O O O O O 0 0 O
Australasia 1 Ruahine Corner Libi Xiong TR -39 176 1 1473 1991 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 Rata Creek Noso TR -4 171 1 1787 2006 1 1 1 1 o0 1 o0 1 1 1 0 O 1 1 1 1
Australasia 1 Rahu Saddle Libi Xiong TR -42 173 1 %60 1990 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1
Australasia 1 Pegasus Stewart Island TR  -47 167 1 1667 1999 o o0 O O O O O O O O O O O O 0 O
Australasia 1 Putara Habi Darigo TR  -40 175 1 1646 1993 0 0o O O O O O O O O O 0o 0 o0 o0 O
Australasia 1 Puketi Forest Agau TR -35 173 1 %04 2002 1 1 1 1 1 1 o0 1 1 1 1 1 1 1 1 1
Australasia 1 Puketi Bluff Agau Moinuddin TR =35 173 1 1675 1981 1 o o0 o 1 0 0 1 1 0 1 1 1 0 0 1
Australasia 1 Oroko Silver Pine Cook TR -43 170 1 1400 1999 1 1 1 1 1 1 o0 1 1 1 1 1 1 1 1 1
Australasia 1 Omoeroa Saddle Pink Pine Fen TR -43 171 1 578 1999 1.0 1 0 1 0 O O 1 O 1 O 1 1 0 O
Australasia 1 Ohutu Ridge Libi TR -39 177 1 g 191 1 10101 11 1 1 1 1 1 1 1 1 1 1
Australasia 1 North Egmont Libi Xiong TR -39 175 1 1625 1990 0 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1
Australasia 1 Mount William Agau TR  -37 175 1 590 1981 o0 0o 0O 0 o 0 o O 0 O O 0o 0 0 0 0
Australasia 1 Mount Te Kinga Pink Pine Fen TR -42 171 1 1450 199 0 o O O O O O O O O O O O 0 0 O
Australasia 1 Mount Greenland Pink Pine Fe TR -43 170 1 1400 1999 0 o 0o O O O O O O O O O 0 O 0 O
Australasia 1 Mount Glasgow Pink Pine Fenw TR -41 172 1 1461 1999 1 1 o0 1 O O O O O O 1 o0 1 1 0 O
Australasia 1 Mount French Pink Pine Fenwi TR -42 171 1 1367 1999 0 o o O O O O O O O O 0O O O 0 O
Australasia 1 Mount French Cedar Fenwick TR -42 171 1 330 1999 1 1 1 0 1 1 1 o0 1 o0 1 1 1 1 0 0
Australasia 1 Mount Elliot Pink Pine Fenwi TR  -42 172 1 1440 1999 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 Mount Egmont Libi Lamarche TR -39 174 1 616 1990 1 1 o0 1 1 0 O O O O 1 o 1 1 0 1
Australasia 1 Mount Cargill Libi TR  -46 170 1 1492 2000 0 o 0o 0O O O O O O O O O O O 0 O
Australasia 1 Mount Bonar Pink Pine Fenwic TR -4 170 1 1463 1999 1 1 1 o0 1 1 1 O 1 O 1 1 1 1 0O O
Australasia 1 Moa Park Libi Xiong TR -41 173 1 1490 1999 1 o 1 0 1 O O O 1 O 1 0 1 1 0 O
Australasia 1 Matiri Range Pink Pine Fenwi TR -41 172 1 /508 1999 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 Manaia Sanctuary Agau TR -37 175 1 1269 1998 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Australasia 1 Little Barrier Island Agau TR -36 176 1 1790 191 0 0o O O O O O O O O O O O 0 0 O
Australasia 1 Lake Peasron Noso TR -44 171 1 1713 206 o0 1 1 1 o0 1 1 1 0 1 o0 1 1 1 1 1
Australasia 1 Kawhia Agau TR -38 175 1 1710 1996 0 0 O O O O O O O O O O 0 0 0 O
Australasia 1 Katikati Agau TR -37 176 1 1698 1996 1 0 1 0 1 0 O 0 1 O 1 0 1 1 0 0
Australasia 1 Hellfire Ruggedy Mt 360 TR  -47 167 1 604 2013 1 1 1 0 1 1 1 O 1 o0 1 1 1 1 0 0
Australasia 1 Huia (Waitakeres) Agau TR -37 174 1 1720 1981 0 0 0 O O O O O O O O O 0 0 0 O
Australasia 1 Huapai 90m TR -36 174 1 1483 197 0 0o O O O O O O O O O O O 0 0 O
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Australian mean seasonal rainfall
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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
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Figure S 3. 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.
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Figure S4. 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

10



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.
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Figure S5. Regional calibration and verification statistics for the cool and warm season.
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Figure S6. Additional annual deciles for historical droughts.
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