Supplementary Material 

Supplementary Table 1: The number and mean magnitude of El Niño and La Niña events identified for each model for the historical (1950-1999) and future (2040-2089) period. The mean magnitude () is the average DJF PC1 amplitude for all respective El Niño (EN) and La Niña (LN) events.  
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[image: ]Supplementary Table 2: Co-ordinates specifying the region boundaries. Note that only land grid points within the regions are analysed. Regions are based on the IPCC SREX regions (available here). Blue text indicates the regions that differ from the IPCC definitions. 

[image: ]Supplementary Table 3: Percentage of regions that correctly simulate the sign of the observed regional average teleconnections in the historical period (1950-1999). The root mean squared error (RMSE) is normalised by the observed standard deviation, and shows the model fidelity in simulating the magnitude of the teleconnections. The regions which have significant observed teleconnections are included for El Niño (EN) and La Niña (LN). 
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Supplementary Figure 1: Projected change (future-historical) in the strength of the CMIP5 MMM regional average El Niño and La Niña composites during DJF (2040-2089 – 1950-1999). Black circles show the CMIP5 MMM, 1 standard deviation and range. Cyan lines indicate the 5th and 95th percentiles of internal variability calculated from the CMIP5 pre-industrial control composites. Two additional significance tests are used: (i) blue asterisks indicate that there is significant agreement on the sign of change (binomial test; 18/28 models agree) and (ii) red asterisks indicate the ensemble mean is significantly different using a t-test. The ‘All regions’ panels (b, d, f, i) indicate the average relative change in teleconnection strength for all regions included. Projected change in strength for West Africa (g, j; shown in red).
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Supplementary Figure 2: Projected change (future-historical) in the strength of the MPI-GE MEM regional average El Niño and La Niña composites during DJF (2040-2089 – 1950-1999). Magenta circles show the MPI-GE MEM, 1 standard deviation and range. Two significance tests are used: (i) blue asterisks indicate that there is significant agreement on the sign of change (binomial test; 57/100 ensemble members) and (ii) red asterisks indicate the ensemble mean is significantly different using a t-test. The ‘All regions’ panels (b, d, f, h) indicate the average relative change in teleconnection strength for all regions included.
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Model Temperature Precipitation :;;E %
EN % | LN % | EN % | LN % | (RMSE)
(RMSE) (RMSE) (RMSE) (RMSE)
ACCESS1-0 92 (0.92) 92 (0.75) 69 (0.86) 75 (0.82) 83 (0.84)
ACCESS1-3 100 (0.60) 92 (0.69) 5 (0.92) 100 (0.64) 94 (0.71)
BNU-ESM 92 (0.98) 100 (0.87) 7 (0.90) 100 (0.65) 91 (0.85)
CCSM4 100 (1.36) 100 (0.44) 5 (0.92) 5 (0.83) 91 (0.89)
100 (0.50) 100 (0.36) 5 (1.01) 8 (0.89) 94 (0.69)
CESM1-CAM5 100 (0.62) 69 (1.67) 5 (0.57) 5 (0.80) 83 (0.92)
CESM1-WACCM 100 (1.33) 77 (0.89) 7 (1.10) 5 (0.88) 83 (1.05)
CMCC-CESM 100 (1.56) 100 (0.69) 69 (1.12) 63 (1.06) 85 (L.11)
100 (0.57) 92 (0.69) 7 (1.11) 5 (0.82) 87 (0.80)
85 (0.56) 92 (0.76) 5 (0.81) 5 (0.97) 85 (0.77)
85 (0.97) 100 (0.54) 5 (0.49) 100 (0.75) 91 (0.69)
CanESM2 85 (1.70) 92 (0.99) 69 (0.95) 63 (0.84) 79 (1.12)
FGOALS-g2 85 (0.80) 100 (0.44) 7 (0.66) 63 (0.91) 83 (0.70)
FIO-ESM 100 (0.38) 2 (0.92) 69 (0.88) 100 (0.48) 89 (0.67)
GFDL- 100 (1.31) 2 (0.80) 5 (0.94) 8 (0.61) 91 (0.91)
GFDL-ESM2G 92 (1.20) 7 (1.02) 7 (0.70) 8 (0.72) 83 (0.91)
GFDL-ESM2M 92 (141) 2 (0.94) 5 (1.52) 8 (0.97) 89 (1.21)
GISS-E2-H 85 (1.14) 5 (0.98) 7(0.99) 75 (0.95) 81 (1.01)
GISS-E2-R-CC 100 (0.52) 100 (0.42) 2 (0.71) 100 (0.69) 98 (0.59)
GISS-E2-R 92 (0.63) 2 (0.49) 4 (0.76) 100 (0.67) 83 (0.64)
IPSL-CM5A-LR 2 (0.46) 2 (0.60) 69 (1.03) 63 (0 81 (0.75)
MIROC-ESM-CHEM (1.32) 5 (1.16) 7 (1.00) 63 (1.03) 77 (1.13)
MIROC-ESM 85 (1.04) 2 (0.48) 7 (1.16) 5 (0.84) 83 (0.88)
MIROC5 100 (1.07) 5 (0.97) 2 (0.99) 8 (0.56) 91 (0.90)
MPLESM-LR 85 (1.67) 2 (0.66) 62 (1.01) 3 (0.62) 81 (0.99)
MRI-ESM1 2 (0.56) 2 (0.70) 52 (0.89) 8 (0.77) 83 (0.73)
bec-csml-1-m 100 (0.94) 100 (0.75) 5 (0.85) 5 (0.74) 91 (0.82)
inmem4 69 (1.14) 77 (1.45) 4 (0.93) 63 (0.98) 66 (1.13)
Column mean 92 (0.97) 91 (0.79) 76 (0.92) 81 (0.80) 86 (0.87)
MMM 100 (0.61) 100 (0.49) 85 (0.69) 100 (0.69) 96 (0.62)
MPI column mean | 96 (0.76) 95 (0.70) 63 (1.11) 68 (0.95) 82 (0.88)
MPI MEM 100 (0.57) 100 (0.47) 62 (1.05) 75 (0.80) 85 (0.72)
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image1.jpeg
Historial (1950-1990)

Future (2050-2099)

Model
EN o LN o EN o LN o

ACCESS1-0 11 1.37 15 11 1.47 11
ACCESS1-3 11 1.41 13 12 1.35 11
BNU-ESM 14 1.23 13 13 1.22 12
COSM4 8 178 16 11 1.37 13
CESMI-BGC 12 1.37 16 12 1.42 16

-CAM5 10 1.60 10 15 1.27 16

-WACCM 12 1.45 13 10 1.54 12
CMCC-CESM 10 1.50 14 12 1.45 15
CMCC-CMS 11 1.27 12 13 1.30 16
CMCH M 9 1.57 11 12 1.26 13
CNRM-CM5 15 1.27 16 16 1.23 17
CanESM2 13 1.31 12 10 1.31 13
FGOALS-g2 14 1.27 14 9 1.57 11
FIO-ESM 14 1.30 14 13 115 13
GFDL-CM3 10 1.45 10 13 1.23 11
GFDL-ESM2G 9 1.62 12 10 1.52 10
GFDL-ESM2M 12 1.45 13 12 1.34 12
GISS-E2-H 12 1.27 12 16 115 10
GISS-E2-R-CC 14 1.14 15 9 1.34 11
GISS-E2-R 13 1.29 14 13 1.19 12 -1.34
IPSL-CM5A-LR 13 1.35 14 12 1.36 14 -L18
MIROC-ESM-CHEM 11 1.36 9 10 1.49 11 8
MIROC-ESM 12 1.45 11 9 1.45 11
MIROCS 8 1.89 11 12 1.47 13 -1.01
MPI-ESM-LR 11 1.47 11 9 1.67 11 -1.20
MRI-ESM1 11 1.31 12 13 118 13 -1.30
bec-csml-1-m 14 1.28 11 16 118 12 -1.19
inmem4 15 1.24 13 . 13 1.31 11 -1.31
CMIP5 MMM 11.75 | 1.4 12.75 | -1.2 12 1.35 125 [ -1.24
MPI-GE MEM 10.5 1.43 115 | -1.27 | 10.6 1.43 114 | -1.27
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Region Co-ordinates Region Co-ordinates
2036 £-20 S 326 208
280.3 E-1.2 8 310E-208
Amazon 2012 E 114 N North-east Brazil 310E0
310 E 114 N 326 0
310 E-208
280.3 E-12 8 320.6 I -208
293.6 £-20 S 320.6 E -56.7 S
West South 287.9 £ -50 § South South 292.7 B -56.7 S
America 202.7 E -56.7 S America 287.9 E-50 S
278 E -56.7 S 293.6 £-20 S
278 E 0.5 N
255 E 60 N Canada Greentang | 2V EGON
At oo Grotend | oo
192 £ 726 N Canada only] 292.7 E 85 N
255 E 726 N 287.9 E 85 N
North North E60N South North 230 E40N
America [Merged 300 E 60 N America [Merged 300 £ 40 N
West, Central and 300 E 40 N West, Central and 300 E 25 N
Bast regions] 30 E 40 N Bast regions] 230 E 25 N
2912 E 114N BOET N
Contral America 2803 E-128 North Asia [Bastern | 130 E 50 N
2417 E 25 N Russia only] 190 E 50 N
269.7 E 25 N 190 E 75 N
100 £ 20 N 6015 N
100 E 50 N 60 1230 N
East Asia 15 B 50N South Asia 100 230 N
145 E 20 N 100 £ 20 N
951220 N
9515 N
9512-10 S 10 E-30S
South-east Asia 95120 N Northern Australia | 110 E-108
155 £ 20 N 155 £-10S
155 £-10S 155
10 E 165

Southern Australia
[Australia only]

New Zealand
[Separate from South
Australia]

165

340 E 15 N 340 E-1148
Sahara 3101 30 N West Africa BO0E15 N
40 E 30 N 25 E 15 N
40 E 15 N 24E-11.48
25E-11.48 0E-358S
East Africa BELSN South Africa 0E-IL1S
52E 15 N 52E-11.48
52E-11.4 S 52 E-35S





