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Supplementary information
Supplementary Table 1: TX10 trends and significance at the 90% confidence level over 1980-2020 and the entire period with data
	 
	Trend 1980-2021
	significant
	Trend (entire period)
	significant

	Amundsen Scott
	1,19
	TRUE
	0,72
	TRUE

	Casey
	-0,22
	
	-0,13
	

	Concordia
	0,45
	
	0,45
	

	Davis
	-0,06
	
	-0,23
	

	Dumont d’Urville
	0,25
	
	0,14
	TRUE

	Esperanza
	0,96
	TRUE
	0,50
	TRUE

	Halley
	-0,20
	
	0,51
	TRUE

	Marambio
	0,88
	TRUE
	0,30
	TRUE

	Mawson
	-0,27
	TRUE
	-0,27
	TRUE

	McMurdo
	-0,56
	
	0,17
	TRUE

	Neumayer
	-0,67
	TRUE
	-0,67
	TRUE

	Novolazarevskaya
	-0,35
	
	-0,25
	

	Rothera
	0,05
	
	0,34
	TRUE

	Syowa
	-0,24
	
	-0,30
	

	Vernadsky
	0,19
	TRUE
	0,36
	TRUE

	Vostok
	0,40
	 
	0,23
	 




Supplementary Table 2: ATX10 trends and significance at the 90% confidence level over 1980-2020 and the entire period with data
	 
	Trend 1980-2021
	significant 
	Trend (entire period)
	significant

	Amundsen Scott
	0,28
	 
	0,15
	 

	Casey
	0,34
	
	0,31
	

	Concordia
	-0,40
	
	-0,40
	

	Davis
	-0,63
	TRUE
	0,11
	

	Dumont d’Urville
	-0,26
	
	-0,13
	

	Esperanza
	0,51
	
	0,40
	TRUE

	Halley
	0,47
	
	0,18
	

	Marambio
	0,40
	TRUE
	0,33
	

	Mawson
	-0,28
	
	0,10
	

	McMurdo
	0,16
	
	0,25
	

	Neumayer
	0,24
	
	0,24
	

	Novolazarevskaya
	-0,26
	
	-0,07
	

	Rothera
	0,38
	TRUE
	0,44
	TRUE

	Syowa
	0,02
	
	0,19
	TRUE

	Vernadsky
	0,23
	TRUE
	0,10
	TRUE

	Vostok
	-0,55
	 
	-0,15
	 




Supplementary Figures
[bookmark: _y715ojky43je][image: ]
Supplementary Figure 1: Role of AR trends in the variations of high temperature events - Same as Figure 2 but with AR from MERRA-2. For all sites: (a) Trends in the annual detection rate of ARs in ERA5, MERRA-2, and ERA5-MERRA-2 (squares from left to right). (b) Trends in the detection rate of ARs in MERRA-2 associated with temperatures and temperature anomalies exceeding the 99th percentile (T99 and AT99, respectively, squares from left to right). (c) Trends in the probability of detecting an AR during a high temperature event (here T99 or AT99) in MERRA-2 (squares from left to right). (d) Trends in the probability of a high temperature event (here T99 and AT99, squares from left to right) occurring during an AR detection in MERRA-2. The size of the box is changing linearly with the trend, with reference sizes as given in the lower right side of each figure.
[image: ]
[bookmark: _ysn6k3yq1s7n]Supplementary Figure 2: Differences in large scale flow anomalies during Tx at Esperanza and Vernadsky associated with ARs. Panels present the difference in composite anomalies between Esperanza (accounting for 23 AR events) and Vernadsky (accounting for 24 AR events) compared to the mean. Panels show (a) Outgoing Longwave Radiation (shaded, OLR, W m-2), 200 hPa stream function (contoured, interval is 3 x 106 m2s-1 with zero contour omitted), and wave flux anomalies (vectors, m2 s-2). The wave flux vectors less than 1.75 m2 s-2 (weak to easterly) are omitted; (b) 500 hPa geopotential height anomalies (m); (c) Total thermal advection at 925 hPa (°C·day-1); (d) Total column water vapor (mm); (e) 2-meter air temperature (°C). The bold contours are significance levels at 95% using a two-tailed t test. (f-j) same as (a-e) but for Tx events that are not co-occurring with an AR.
[bookmark: _anppq5svisdq]
[bookmark: _zahf193fiz0e][image: ]
[bookmark: _ii70blaarex9]Supplementary Figure 3: Running trend analysis of Tx for successive multi-year periods at each Antarctic station. Years on the x-axis represent the start, and years on the y-axis represent the end of the period for which a trend is calculated. Black dots are where trends are significant at 90% level. 
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[bookmark: _gz8cw67qzay3]Supplementary Figure 4: same as Supplementary Figure 3 but for ATx.
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