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Supplementary Figure 1. Northern hemisphere and southern hemisphere hydroclimate proxy-model 

comparisons (a i) Dole effect 1 (solid black line) (a  ii) 30ºN-30ºS compiled hydroclimate proxy data (this study; 

dashed black line) (b) PaleoPGEM 30ºN-30ºS, dashed blue line represents terrestrial only rainfall whilst solid 

blue line represents total rainfall (this study) (c) CCSM3 30ºN-30ºS terrestrial rainfall percent (solid black line) 1 

(d) 30ºN-30ºS compiled hydroclimate proxy data (this study; blue) (e) CCSM3 0-30ºN terrestrial rainfall percent 

(solid black line) 1 (f) 0-30ºN compiled hydroclimate proxy data (this study; solid blue line) and PaleoPGEM 0-

30ºN (this study; dashed blue line) (g) CCSM3 0-30ºS terrestrial rainfall percent 1 (h) 0-30ºN compiled 

hydroclimate proxy data (this study; solid blue line) and PaleoPGEM 0-30ºN (this study; dashed blue line). In 

order to limit bias in our regional approach we area-weight the signal from each respective region from this study 

to represent total northern hemisphere (0-30ºN) and southern hemisphere (0-30ºS). 
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Supplementary Figure 2. Individual grid-cell emulations of precipitation change within each region. The 

‘mean correlation’ is the average of the correlations between these individual grid-cells and the mean of all grid-

cells within that region. A high correlation indicates that the local (grid-cell) responses tend to be in phase with 

one another. In Region 3, the responses of many grid-cells are in anti-phase, and so the mean correlation is close 

to zero. 
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Supplementary Figure 3. Time-series proxy and emulation comparison across Region 3. Divided into the 

ISM (a) and EASM (b) dominated-realms, as inferred in the original studies (Supplementary Data 1). The 

emulated PaleoPGEM precipitation is shown in yellow with yellow shading representing the 95% confidence 

limit. The black line represents the average of all proxy data in each respective realm. The z-scores represent the 

deviation from the mean of each proxy record, with blue representing “wetter” and red “drier”. Each plot contains 

inset map showing red squares for the location of published proxy records and the location of two new records 

generated in this study are shown as colored stars (See Methods, Supplementary Data 1). Grey shaded bars 

represent the warm sub-stages of MIS 5 (MIS 5e, c and a). 
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Supplementary Figure 4. Low-latitude inter-hemispheric climate dynamics and SST (a) Region 1 – 4 (b) 

Region 2 – 5 (c) Region 3 – 6.  Precession shown in thick black line 2, thin black solid (dashed)-line represents 

Northern Hemisphere precipitation emulation (average proxy) record minus Southern Hemisphere precipitation 

emulation (average proxy) record and pink represents the average inter-hemispheric SST difference (low-latitude 

Northern Hemisphere – low-latitude Southern Hemisphere) calculated from proxy records (d). Due to the large 
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area covered by each region, including multiple ocean basins, we take an ad-hoc approach to comparing the inter-

hemispheric SST difference with the inter-hemispheric hydroclimate (i.e. Region 1-4 is assigned the Pacific, 

Region 2-5 is assigned the Atlantic and Region 3-6 is assigned the Indian Ocean). (d) compilation of low-latitude 

SST records across MIS 5, interpolated onto a common 2 ka resolution.  Low-latitude North Atlantic SST includes 

cores ODP 999A 3, MD03-2707 4, MD02-2575 5 and SO164-172 6; low-latitude South Atlantic SST includes 

cores GL-1090 7, GeoB1028-5 8, GeoB1016-3 8, GeoB1105-4 8 and M125-55-7/8 9; low-latitude North Pacific 

Ocean SST includes cores include ODP 1145 10, IODP U1429 11, TR163-22 12, TR163-19 13, MD02-2529 14, ODP 

1146 15,  ODP 806 12, MD06-2067 16 and ODP 871 17; low-latitude South Pacific SST includes cores MD98-2152 

18, MD06-3075 19, MD05-2925 20, SO1847121 and MD01-2378 22; low-latitude North Indian Ocean includes SST 

record includes U1448 (this study), U1446 (this study), RC09-166 23, SK157/4 24, MD85674 25, MD79257 25 and 

TY93929/P 25; low-latitude South Indian Ocean SST included cores SO139-74KL 26 and GeoB10038-4 27. 
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Supplementary Figure 5. Comparison of regions north and south of the equator to assess for hemispheric 

anti-phasing of hydroclimate (a) Region 1 – 4 (b) Region 2 – 5 (c) Region 3 – 6. 

 

 

 

 

 

 

 

 

 

 



 8 

Supplementary Figure 6. G ruber ss proxy records generated in this study (a) U1448 G. ruber ss d18O (b) 

U1448 G. ruber ss Mg/Ca-derived SST (c) U1448 G. ruber ss d18O SW-IVC (d) U1448 G. ruber ss d18O (e) U1448 

G. ruber ss Mg/Ca-derived SST and (f) U1448 G. ruber ss d18O SW-IVC. Shaded areas represent 1s. 
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Supplementary Figure 7. Benthic d18O age-model for records generated in this study. U1446 (red) and U1448 

(blue) benthic d18O age-model; core PS75/059-2 on AICC2012 chronology as the target 28,29. Tie-points for U1446 

as ellipses and crosses for U1448.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 10 

 

Supplementary Figure 8. New AICC2012 30,31 benthic d18O age-models. U1446 as the target reference in black, 

black dots represent tie-points. 
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Supplementary Figure 9. New AICC2012 30,31 age-models for cores GeoB9506-1 and GeoB0527-5 32. 

GeoB9516-5 as the target reference (black) 33, black dots represent tie-points. 

 

 

 

Supplementary Figure 10. New AICC2012 30,31 planktic d18O age-models. ODP 658 34 on AICC2012 

chronology as the target reference in black, black dots represent tie-points. 

 



 12 

 

Supplementary Figure 11. Native PaleoPGEM resolution (64x32 grid cells) anomaly maps. Emulated 

anomaly maps of MIS 5 time-slices with respect to the Holocene (12-0 ka) with proxy data superimposed; blue 

square = “wetter” than Holocene average, red square = “drier” than Holocene average and black square = no 

change (Methods, Supplementary Data 1) (a) MIS 5e – Holocene (b) MIS 5c – Holocene (c) MIS 5a – Holocene 

(d) MIS 5d – Holocene (e) MIS 5b – Holocene. Maps were produced using Panoply (source: 

https://www.giss.nasa.gov/tools/panoply/). 
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Supplementary Figure 12. Annual precipitation anomaly between the LIG (127 ka) – Preindustrial (PI) 

comparison (a) CMIP6-PMIP4 ensemble average 35 with proxy data compilation from 36 and (b i) PaleoPGEM 

mean and (b ii) PaleoPGEM standard deviation. Maps were produced using Panoply (source: 

https://www.giss.nasa.gov/tools/panoply/). 
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Supplementary Figure 13. Modern-day precipitation simulated by PLASIM-GENIE (a) June-July-August 

precipitation and (b) December-January-February precipitation. Map produced using Panoply (source: 

https://www.giss.nasa.gov/tools/panoply/). 
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Supplementary Figure 14. Late Pleistocene climate records (a) Obliquity (blue) 2 (b i) Eccentricity (black 

dashed line) 2 (b ii) Precession (red) 2 (c) NGRIP d18O 37 (d) Antarctic composite CO2 ice-core record 38 (e) EDC 

ice-core CH4 39 and (f) EDC ice-core dD 40. All ice-core records are on AICC2012 chronology 30,31. 
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