	
	
	
	Greenland Ice Sheet configuration

	Time
	Time average
	Type of proxy
	PI
	×0.5
	-1300m
	-1300m+alb

	130 kyr BP
	Annual
	Terrestrial
	2.25
	2.41
	3.02
	3.03

	
	
	Marine
	2.02
	2.15
	2.09
	2.35

	
	Summer
	Terrestrial
	1.2
	2.16
	2.66
	2.63

	
	
	Marine
	1.57
	1.57
	1.65
	2.2

	125 kyr BP
	Annual
	Terrestrial
	– 
	–
	–
	3.07

	
	
	Marine
	– 
	–
	–
	2.26

	
	Summer
	Terrestrial
	– 
	–
	–
	2.62

	
	
	Marine
	– 
	–
	–
	2.06

	Maximum LIG warmth
	Annual
	Terrestrial
	2.1
	2.41
	–
	3.08

	
	
	Marine
	1.45
	1.83
	–
	2.32

	
	Summer
	Terrestrial
	1.16
	2.13
	–
	2.54

	
	
	Marine
	1.4
	1.43
	–
	2.26
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	Greenland Ice Sheet configuration

	Time
	Time average
	Type of proxy
	PI
	×0.5
	-1300m
	-1300m+alb

	130 kyr BP
	Annual
	Terrestrial
	3.4
	3.32
	3.32
	3.23

	
	
	Marine
	2.61
	2.55
	2.56
	2.52

	
	Summer
	Terrestrial
	4.04
	4.3
	4.41
	4.44

	
	
	Marine
	2.62
	2.67
	2.68
	2.61

	125 kyr BP
	Annual
	Terrestrial
	– 
	–
	–
	3.22

	
	
	Marine
	– 
	–
	–
	2.5

	
	Summer
	Terrestrial
	– 
	–
	–
	3.99

	
	
	Marine
	– 
	–
	–
	2.65

	Maximum LIG warmth
	Annual
	Terrestrial
	3.21
	3.15
	–
	3.12

	
	
	Marine
	2.47
	2.46
	–
	2.43

	
	Summer
	Terrestrial
	4.72
	4.87
	–
	5.06

	
	
	Marine
	2.62
	2.73
	–
	2.69
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	Greenland Ice Sheet configuration

	Time
	Time average
	PI
	×0.5
	-1300m
	-1300m+alb

	130 kyr BP
	Annual
	3.17
	3.42
	3.5
	3.61

	
	Summer
	3.88
	3.98
	4
	4.26

	125 kyr BP
	Annual
	– 
	–
	–
	3.7

	
	Summer
	– 
	–
	–
	2.91


Table S3

Supplement table and figure captions
Table S1: Root-mean-square deviation between simulated and reconstructed Last Interglacial (LIG) temperature anomalies. The simulated surface temperature anomalies are calculated as annual and local summer means at the location of the proxies and are derived from simulations with different Greenland Ice Sheet configurations: preindustrial is derived from LIG-ctl for 130 kyr BP and LIG-ctl-tr for maximum LIG warmth; ×0.5 is derived from LIG-×0.5 for 130 kyr BP and LIG-×0.5-tr for maximum LIG warmth; -1300m is derived from LIG-1300m; -1300m+alb is derived from LIG-1300m-alb for 130 kyr BP, LIG-125k for 125 kyr BP, and LIG-1300m-alb-tr for maximum LIG warmth. The marine and terrestrial proxy-based temperature anomalies are derived by CAPE Last Interglacial Project Members (2006).
Table S2: Same as Table S1 but for reconstructed temperature anomalies derived by Turney and Jones (2010).
Table S3: Root-mean-square deviation between simulated and reconstructed Last Interglacial temperature anomalies. The simulated surface temperature anomalies are calculated as annual and local summer means at the location of the proxies and are derived from simulations with different Greenland Ice Sheet configurations: preindustrial is derived from LIG-ctl; ×0.5 is derived from LIG-×0.5; -1300m is derived from LIG-1300m; -1300m+alb is derived from LIG-1300m-alb for 130 kyr BP and LIG-125k for 125 kyr BP. The marine proxy-based temperature anomalies are derived by Capron et al. (2010).
Figure S1: Effect of trace gas concentrations at 130 kyr BP. Surface temperature (TS) anomalies between LIG-GHG and LIG-ctl for: (a) annual mean, (b) local winter mean, and (c) local summer mean. Violet dashed lines represent the LIG-GHG 50%-compactness sea ice isoline, violet continuous lines represent the LIG-GHG sea ice edge. Green dashed lines represent the LIG-ctl 50%-compactness sea ice isoline, green continuous lines represent the LIG-ctl sea ice edge. Hatched areas mark statistically insignificant TS anomalies.
Figure S2: Simulated surface temperature evolution for the Last Interglacial (LIG-_) and the Holocene (8–0 kyr BP, HOL-tr) in middle latitudes (30–60° N) calculated as running average with a window length of 21 model years representing 210 calendar years for: (a) annual mean, (b) local winter mean (coldest month), and (c) local summer mean (warmest month). The lower x scale represents the LIG time scale, the upper x scale indicates the Holocene time scale. The upper x scale is matched to the time scale between 128 and 120 kyr BP, assuming that Termination I and Termination II are similar with respect to obliquity (Drysdale et al., 2009).
Figure S3: Same as Fig. S2 but for northern low latitudes (0–30° N).
Figure S4: Effect of insolation and atmospheric methane concentration for the Last Interglacial (LIG) relative to preindustrial (PI). (a) Proxy-based maximum LIG summer temperature anomalies relative to PI derived by CAPE Last Interglacial Project Members (2006) plotted against simulated local summer surface temperature (TS) anomalies at 130 kyr BP (LIG-ctl) relative to PI at the location of the proxies. The horizontal bars represent the proxy-based temperature intervals derived by CAPE Last Interglacial Project Members (2006). The vertical bars indicate the simulated TS anomalies at the maximum and minimum LIG TS with respect to local summer (i.e. the coldest and warmest 100 warmest months) derived from the time interval 130 to 120 kyr BP (LIG-ctl-tr) relative to PI, for each given proxy record location. (b) Proxy-based LIG annual mean temperature anomalies relative to present day (1961-1990) derived by Turney and Jones (2010), plotted against simulated annual mean TS anomalies at 130 kyr BP (LIG-ctl) relative to PI at the location of the proxies. The vertical bars indicate the simulated TS anomalies at the maximum and minimum LIG TS with respect to annual mean (i.e. the coldest and warmest 100 model years) derived from the time interval 130 to 120 kyr BP (LIG-ctl-tr) relative to PI, for each given proxy record location (c) Same as (b) but displaying vertical bars that represent local summer and local winter (i.e. the warmest 100 warmest months and coldest 100 coldest months). The squares (red) and circles (black) represent marine and terrestrial proxy-based temperature anomalies, respectively. The solid thick lines represent the 1 : 1 line that indicates a match between simulated and reconstructed temperature anomalies.
Figure S5: Effect of (a, b) Greenland Ice Sheet elevation, insolation, albedo, and atmospheric methane concentration and (c, d) insolation and atmospheric methane concentration for the Last Interglacial (LIG) relative to preindustrial (PI). Model-data comparison of temperature anomalies. The shading represents the simulated annual mean surface temperature (TS) anomalies at (a, c) 130 kyr BP, derived from (a) LIG-1300m-alb and (c) LIG-ctl, and (b, d) maximum LIG warmth with respect to annual mean (warmest 100 years between 130 and 120 kyr BP) derived from (b) LIG-1300-alb-tr and (d) LIG-ctl-tr, relative to PI. Hatched areas in (a, c) mark statistically insignificant TS anomalies. The squares and circles show marine and terrestrial proxy-based maximum LIG summer temperature anomalies relative to PI derived by CAPE Last Interglacial Project Members (2006). The colors inside the squares and circles represent the proxy-based temperature anomalies derived from the intervals provided by CAPE Last Interglacial Project Members (2006), that agree best with the simulated TS anomalies at the location of the proxies.
Figure S6: Effect of (a) Greenland Ice Sheet elevation, insolation, albedo, and atmospheric methane concentration and (b) insolation and atmospheric methane concentration for the Last Interglacial (LIG) relative to preindustrial (PI). Proxy-based maximum LIG summer temperature anomalies relative to PI derived by CAPE Last Interglacial Project Members (2006) plotted against simulated annual mean surface temperature (TS) anomalies at 130 kyr BP in (a) LIG-1300m-alb and (b) LIG-ctl, relative to PI at the location of the proxies. The horizontal bars represent the proxy-based temperature intervals derived by CAPE Last Interglacial Project Members (2006). The vertical bars indicate the simulated annual mean TS anomalies at the maximum and minimum LIG (i.e. the coldest and warmest 100 model years) calculated from the time interval 130 to 120 kyr BP derived from (a) LIG-1300m-alb-tr and (b) LIG-ctl-tr relative to PI, for each given proxy record location. The squares (red) and circles (black) represent marine and terrestrial proxy-based temperature anomalies, respectively. The solid thick lines represent the 1 : 1 line that indicates a perfect match of simulated and reconstructed anomalies.
Figure S7: Effect of (a, b) Greenland Ice Sheet elevation, insolation, albedo, and atmospheric methane concentration and (c, d) insolation and atmospheric methane concentration for the Last Interglacial (LIG) relative to preindustrial (PI). Model-data comparison of temperature anomalies. The shading represents the simulated mean local summer surface temperature (TS) anomalies at (a, c) 130 kyr BP derived from (a) LIG-1300m-alb and (c) LIG-ctl, and (b, d) summer maximum LIG warmth (warmest 100 warmest months between 130 and 120 kyr BP) derived from (b) LIG-1300m-alb-tr and (d) LIG-ctl-tr, relative to PI. Hatched areas in (a, c) mark statistically insignificant TS anomalies. The squares and circles show marine and terrestrial proxy-based LIG annual mean temperature anomalies relative to present day (1961-1990) derived by Turney and Jones (2010).
Figure S8: Effect of (a) Greenland Ice Sheet elevation, insolation, albedo, and atmospheric methane concentration and (b) insolation and atmospheric methane concentration for the Last Interglacial (LIG) relative to preindustrial (PI). Proxy-based LIG annual mean temperature anomalies relative to present-day (1961-1990) derived by Turney and Jones (2010) plotted against simulated mean local summer surface temperature (TS) anomalies at 130 kyr BP in (a) LIG-1300m-alb and (b) LIG-ctl, relative to PI at the location of the proxies. The vertical bars indicate the simulated mean local summer TS anomalies at the summer maximum and minimum LIG TS (i.e. the coldest and warmest 100 warmest months) calculated from the time interval 130 to 120 kyr BP derived from (a) LIG-1300m-alb-tr and (b) LIG-ctl-tr relative to PI, for each given proxy record location. The squares (red) and circles (black) represent marine and terrestrial proxy-based temperature anomalies, respectively. The solid thick lines represent the 1 : 1 line that indicates a perfect match of simulated and reconstructed anomalies.
Figure S9: Effect of Greenland Ice Sheet elevation, insolation, and albedo. Annual mean cloud cover anomaly between 130 kyr BP (LIG-1300m-alb-CH4) and preindustrial.
Figure S10: Effect of Greenland Ice Sheet elevation, insolation, albedo, and atmospheric methane concentration at 125 kyr BP relative to preindustrial (PI). (a, b) Model-data comparison of temperature anomalies. The shading represents the simulated surface temperature (TS) anomalies at 125 kyr BP (LIG-125k) for: (a) annual mean and (b) local summer mean, relative to PI. Hatched areas mark statistically insignificant TS anomalies. The squares and circles show marine and terrestrial proxy-based maximum Last Interglacial (LIG) summer temperature anomalies relative to PI derived by CAPE Last Interglacial Project Members (2006). The colors inside the squares and circles represent the proxy-based temperature anomalies derived from the intervals provided by CAPE Last Interglacial Project Members (2006), that agree best with the simulated TS anomalies at the location of the proxies. (c, d) Proxy-based maximum LIG summer temperature anomalies relative to PI derived by CAPE Last Interglacial Project Members (2006) plotted against simulated (c) annual mean and (d) mean local summer TS anomalies at 125 kyr BP (LIG-125k) relative to PI at the location of the proxies. The horizontal bars represent the proxy-based temperature intervals derived by CAPE Last Interglacial Project Members (2006). The vertical bars indicate the simulated TS anomalies at the maximum and minimum LIG TS derived from the time interval 130 to 120 kyr BP (LIG-1300m-alb-tr) relative to PI, for each given proxy record location, with respect to: (c) annual mean (i.e. the coldest and warmest 100 model years) and (d) mean local summer (i.e. the coldest and warmest 100 warmest months). The squares (red) and circles (black) represent marine and terrestrial proxy-based temperature anomalies, respectively. The solid thick line represents the 1 : 1 line that indicates a perfect match of simulated and reconstructed anomalies.
Figure S11: Effect of Greenland Ice Sheet elevation, insolation, albedo, and atmospheric methane concentration at 125 kyr BP relative to preindustrial (PI). (a, b) Model-data comparison of temperature anomalies. The shading represents the simulated surface temperature (TS) anomalies at 125 kyr BP (LIG-125k) for: (a) annual mean and (b) mean local summer, relative to PI. Hatched areas mark statistically insignificant TS anomalies. The squares and circles show marine and terrestrial proxy-based Last Interglacial (LIG) annual mean temperature anomalies relative to present-day (1961-1990) derived by Turney and Jones (2010). (c, d) Proxy-based LIG annual mean temperature anomalies relative to present day (1961-1990) derived by Turney and Jones (2010) plotted against simulated (c) annual mean and (d) mean local summer surface temperature (TS) anomalies at 125 kyr BP (LIG-125k) relative to PI at the location of the proxies. The vertical bars indicate the simulated TS anomalies at the maximum and minimum LIG TS derived from the time interval 130 to 120 kyr BP (LIG-1300m-alb-tr) relative to PI, for each given proxy record location, with respect to: (c) annual mean (i.e. the coldest and warmest 100 model years) and (d) mean local summer (i.e. the coldest and warmest 100 warmest months). The squares (red) and circles (black) represent marine and terrestrial proxy-based temperature anomalies, respectively. The solid thick line represents the 1 : 1 line that indicates a perfect match of simulated and reconstructed anomalies.
Figure S12: Effect of (a) Greenland Ice Sheet elevation, insolation, albedo, and atmospheric methane concentration and (b) insolation and atmospheric methane concentration at 130 kyr BP relative to preindustrial (PI). Marine proxy-based Last Interglacial (LIG) summer temperature anomalies relative to present-day derived by Capron et al. (2014) plotted against simulated mean local summer surface temperature (TS) anomalies in (a) LIG-1300m-alb and (b) LIG-ctl, relative to PI at the location of the proxies. The horizontal bars represent the 2σ error of each given proxy record. The squares (red) and circles (black) represent proxies that are located in the Southern Hemisphere and Northern Hemisphere, respectively. The solid thick lines represent the 1 : 1 line that indicates a perfect match of simulated and reconstructed anomalies.
Figure S13: Effect of (a, b) Greenland Ice Sheet elevation, insolation, albedo, and atmospheric methane concentration and (c, d) insolation and atmospheric methane concentration during the Last Interglacial (LIG). Model-data comparison of mean local summer temperature trends calculated over 10 kyr between 125 and 115 kyr BP. The shading represents the simulated surface temperature (TS) trends derived from (a, b) LIG-1300m-alb-tr and (c, d) LIG-ctl-tr. The squares show marine proxy-based LIG summer temperature anomalies relative to present-day derived by Capron et al. (2014).
Figure S14: Effect of (a) Greenland Ice Sheet elevation, insolation, albedo, and atmospheric methane concentration and (b) insolation and atmospheric methane concentration during the Last Interglacial (LIG). Proxy-based LIG summer temperature trends derived by Capron et al. (2014) plotted against simulated mean local summer surface temperature (TS) trends in (a) LIG-1300m-alb and (b) LIG-ctl, at the location of the proxies. The squares (red) and circles (black) represent proxies that are located in the Southern Hemisphere and Northern Hemisphere, respectively. The solid thick lines represent the 1 : 1 line that indicates a perfect match of simulated and reconstructed trends.
Figure S15: Effect of Greenland Ice Sheet elevation, insolation, albedo, and atmospheric methane concentration at 125 kyr BP relative to preindustrial (PI). (a, b) Model-data comparison of temperature anomalies. The shading represents the simulated local summer surface temperature (TS) anomalies at 125 kyr BP (LIG-125k), relative to PI. Hatched areas mark statistically insignificant TS anomalies. The squares show marine proxy-based Last Interglacial (LIG) summer temperature anomalies relative to present-day derived by Capron et al. (2014). (c) Proxy-based LIG summer temperature anomalies relative to present-day derived by Capron et al (2014) plotted against simulated mean local summer TS anomalies at 125 kyr BP (LIG-125k) relative to PI at the location of the proxies. The horizontal bars represent the 2σ error of each given proxy record. The squares (red) and circles (black) represent proxies that are located in the Southern Hemisphere and Northern Hemisphere, respectively. The solid thick line represents the 1 : 1 line that indicates a perfect match of simulated and reconstructed anomalies.
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