Figure S1.

Monthly Average Temperature Versus Insolation Over North America Between 60-75°N for Obliquity and Precession
No Dynamic Ice

60-75°N Temp Feb vs Insol Jan 60-75°N Temp Mar vs Insol Feb 60-75°N Temp Apr vs Insol Mar
1 1 1

245 I} I} I} I} 250 I} I} I} I} I} I} 267
. o OBL .
244 4 * PRE p 264 L
243 3 248 -
261 - -
o 242 4 o o
g ¥ 248 A - ¥ 256 - -
= 241 4 - =] [
240 255 -
E 3 244 -
239 4 . F 252 - L
238 T T T T 242 249

8 10 12 14 18 18
Insolation (Wm™2)

60—75°N Temp May vs Insol Apr

L} L} L} L} L} L}
40 45 50 55 60 65 70 75
Insolation (Wm™2)

80-75°N Temp Jun vs Insol May

L} L} L}
120 140 180 180 200
Insolation (Wm™2)

80-75°N Temp Jul vs Insol Jun

279 I} I} I} I} I} 286 I} I} I} I} I} I} 288 I} I} I} I} I}
4 R 284 L
R76 286 [
282 4 -
273 + o
284 4 o
= = 280 - =
& 270 - L & g
e & 278 - g2 L
287 o
276 4 -
280 A -
264 - 274 3 a
L]
261 L} L} L} L} L} 272 L} L} L} L} L} L} 278 L} L} L} L} L}
240 260 280 300 320 340 360 360 380 400 420 440 460 480 500 440 460 480 500 520 540 560
Insolation (Wm™2) Insolation (Wm™2) Insolation (Wm™2)
60—75°N Temp Aug vs Insol Jul 60—75°N Temp Sep vs Insol Aug 60—75°N Temp Oct vs Insol Sep
234 1 1 1 1 1 276 1 1 1 1 1 268 1 1 1 1
. . °
282 4 - 266 o -
274 -
280 1 - 264 - -
& ISP ) M
L]
& 278 < . - & & 262 A -
270 4 o ®
276 - ° - 260 -
° L]
. 0
274 L} L} L} L} L} 268 L} L} L} L} L} 258 L} L} L} L}
400 420 440 460 480 500 520 280 300 320 340 380 380 400 160 180 200 220 240 260
Insolation (Wm™2) Insolation (Wm™2) Insolation (Wm™2)
60-75°N Temp Nov vs Insol Oct 60—-75°N Temp Dec vs Insol Nov 80-75°N Temp Jan vs Insol Dec
260 I} I} I} I} 252 I} I} I} I} I} 248 I} I} I} I} I}
L] b L]
. L]
258 -
250 - 246 -
256 4 - - -
g . E 248 - L ¥y - -
B opy . [ = =
. 246 - 242 4 -
252 -
L]
3 L4 ° *
250 L} L} L} L} 244 L} L} 240 L} L} L} L} L}

80 70 80 90 100 110
Insolation (Wm™2)

L} L} L}
15 18 21 24 27 30 33
Insolation (Wm™2)

4 5 8 7 8 9 10
Insolation (Wm™2)



Figure S2.

Annual Average Northward Heat Flux (VT) and Moisture Flux (VQ) Accross 65°N for Obliquity and Precession
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Supplementary Material

Figure S1. The correlation between monthly temperature and monthly insolation with a 1-month
lag for the temperature response. The negative correlation between obliquity insolation forcing
and temperature in the winter months is due to the overpowering annual insolation signal. Also,
the large temperature range in the spring and fall without a large change in insolation is due to

ocean and vegetation feedbacks.

Figure S2. The global annual-average northward heat (VT) and moisture (VQ) flux across 65 N
separated into mean-meridional, stationary eddy, and transient eddy components. The total heat
flux (S2a) response is almost identical for obliquity and precession. While there are some
differences in the transient eddy heat flux (S2d), the variations are small and completely masked

by the other heat flux transport terms.

There is a greater difference in the moisture flux between obliquity and precession, mainly due to
the transient eddy component (S2h). Still, the differences are rather minimal, especially
compared to the mid-latitude flux. It is possible that that greater moisture flux in response to
precession during summer perihelion slows the rate of ice retreat. However, studies, including
our own, suggest that ablation is more important than accumulation for determining ice sheet

mass balance (Ruddiman, 2006).
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