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 28 

Fig. S1. Comparison of reconstructed temperature anomalies (unit: °C, with respect to 1961–29 

1990 CE) over the past millennium (900–2000 CE) in the (a) Qinghai–Tibetan Plateau and (b) 30 

Arctic based on different reconstructions.  31 
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 33 

 34 

 35 

Fig. S2. Comparison of the reconstructed and instrumental summer temperature anomalies (unit: 36 

°C, with respect to 1961–1990 CE) used in this study over the period 1880–1999 CE in the (a) 37 

Qinghai–Tibetan Plateau and (b) Arctic. The red and black lines are the instrumental and proxy 38 

reconstructed data, respectively, and their correlation (r) is shown in each panel.  39 
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 40 

Fig. S3. Comparison of the composited summer temperature anomalies (unit: °C, with respect to 41 

1961–1990 CE) over the period 900–2019 CE in the (a) Qinghai–Tibetan Plateau and (b) Arctic. 42 

The gray line is the uncertainty.  43 

-1.5

-1

-0.5

0

0.5

1

1.5

2

900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
-3

-2

-1

0

1

2

a)

b)

Year (CE)

Te
m
pe
ra
tu
re
an
om
al
ie
s
(℃
)

Te
m
pe
ra
tu
re
an
om
al
ie
s
(℃
)



 44 

Figure S4. Comparison of the proxy reconstructed summer temperature anomalies (unit: °C, with 45 

respect to 1961–1990 CE) over the period AD 900–2003 in the Arctic (red line) and in Europe 46 

from Luterbacher et al. (2016) (black line). (a) The raw data, (b) 100-year moving average, where 47 

the dashed lines are the 100-year (AD 1920–2019) average temperatures, and (c) 100-year moving 48 

correlation of the proxy reconstructed temperatures. The blue shaded bars indicate the transitions 49 

from weak to strong temperature correlations. 50 
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 52 

Figure S5. Comparison of the proxy reconstructed (red line) and data assimilation-based (black 53 

line) summer temperature anomalies (unit: °C, with respect to 1961–1990 CE) using the CESM-54 

LME simulation in the (a) Qinghai–Tibetan Plateau and (b) Arctic. (c) Comparison of the data 55 

assimilation-based temperature anomalies using the CESM-LME simulation in the Qinghai–56 

Tibetan Plateau (black line) and Arctic (red line).  57 
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 60 

Figure S6. Same as Fig. S5, but using the LOVECLIM-LCE simulation for data assimilation. 61 
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