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Introduction: This file contains the following information: 1. a summary of all CMIP
models used; 2. comparison of MMM response of ANPSH and APr between Abrupt4
COy and AMIP 4 COs+Future; 3. inter-model deviation of ANPSH from MMM for
individual models; 4. inter-model spread of ANPSH in AMIP models; 5. descriptions of
SWmodel and CAM5; 6. inter-model PCs of ANPSH and ASST; 7. intermediate results
from tropical ASST inter-model spread experiment; 8. inter-model analysis of a subset
of CMIP models; 9. ASST associated with IPCs of ANPSH; 10. inter-model spread
of upper-level circulation response from CMIP/AMIP outputs; 11. role of extra-tropical
land warming and transient eddies; 12 relationship between inter-model spread of ATS
over land and inter-model spread of ANPSH; 13. inter-model spread of APrecip over the

North Pacific.
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Table S1: Summary of CMIP5 and CMIP6 models
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CMIP5
No. Model Name Resolution (atmosphere) AMIP output available?
1 ACCESS1-0 1.875 EW  1.25 NS, 38 levels No
2 ACCESS1-3 1.875 EW  1.25 NS, 38 levels No
3 bce-csm1-1 T42, 26 levels Yes
4 bce-csm1-1-m T106, 26 levels No
5 CCSM4 0.9 EW 1.25 NS, 30 levels Yes
6 CNRM-CM5-2 TL127, 31 levels No
7 CNRM-CM5 TL127, 31 levels Yes
8 CSIRO-Mk3-6-0 T63, 18 levels No
9 GFDL-ESM2M M45, 24 levels Yes (GFDL-CM4)
10 GISS-E2-H 2.5 EW 2 NS, 40 levels No
11 GISS-E2-R 2.5 EW 2 NS, 40 levels No
12 HadGEM2-ES N96, 38 levels Yes (HadGEM2-A)
13 inmem4 2 EW 15 NS, 21 levels No
14 IPSL-CMbHA-LR 3.85 EW 1.875 NS, 39 levels Yes
15 IPSL-CM5A-MR 2.5 EW 1.25 NS, 39 levels No
16 IPSL-CM5B-LR 3.85 EW 1.875 NS, 39 levels Yes
17 MIROC) T85, 40 levels No
18 MIROC-ESM T85, 40 levels No
19 MPI-ESM-LR T63, 47 levels Yes
20 MPI-ESM-MR T63, 95 levels Yes
21 MPI-ESM-P T63, 47 levels No
22 MRI-CGCM3 TL159, 48 levels Yes
23 NorESM1-M 19, 26 levels No
24 NorESM1-ME TL159, 48 levels No
CMIP6
No. Model Name Resolution (atmosphere) AMIP output available?
25 ACCESS-CM2 N96, 85 levels No
26 ACCESS-ESM1-5 N96, 85 levels No
27 AWI-CM-1-1-MR T127, 95 levels No
28 BCC-ESM1 T42, 26 levels Yes (BCC-CSM2-MR)
29 CAMS-CSM1-0 T106, 31 levels No
30 CanESM5 T63, 49 levels Yes
31 CESM2 1.25 EW 0.9 NS, 32 levels Yes
32 CESM2-FV2 25 EW 1.9 NS, 32 levels No
33 CESM2-WACCM 1.25 EW 0.9 NS, 70 levels No
34 || EC-Earth3-AerChem TL255, 91 levels No
35 EC-Earth3-Veg TL255, 91 levels No
36 FGOALS-f3-L c96, 32 levels No
37 GISS-E2-1-G 25 EW 2 NS, 40 levels No
38 GISS-E2-1-H 2.5 EW 2 NS, 40 levels No
39 GISS-E2-2-G 2.5 EW 2 NS, 40 levels No




40
41
42
43
44
45
46

IITM-ESM
KACE-1-0-G
MIROC6
MRI-ESM2-0
NorCPM1
NorESM2-MM
TaiESM1

T62, 64 levels
N96, 85 levels
T85, 81 levels
TL195, 80 levels
2.5 EW 1.9 NS, 26 levels
1 EW 1 NS, 32 levels
1.25 EW 0.9 NS, 30 levels

No
No
Yes
Yes
No
No
No
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Figure S1 and S2. Multi-model ensemble mean (MMM) comparison between

Abrupt4d CO, and AMIP4 (CO,+Future.
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Figure S1. MMM response of 300-hPa eddy streamfunction (upper channel) and
NPSH (lower channel) from 46 Abrupt4xC'Oy models (a, c¢) and 15 AMIP4xCO,+Future

scenarios (b, d). NPSH is represented by 850-hPa eddy streamfunction.
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Figure S2. Similar to Figure S1 but for tropical precipitation.
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Figure S3 and S4. Deviation from the multi-model mean of ANPSH equilib-
rium response for each individual model.
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Figure S3. Deviation (shadings; m?/s) from the multi-model mean (contours;
10°m?/s) of AWgso equilibrium response for each individual model in CMIP5 and CMIP6

abrupt4d CO, simulation.
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