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Supplementary Figure List  

 

Figure S1: a-d) Mean surface air temperature (SAT) for NCEP, MERRA-2, CRU and CPC during 

early summer season (May-June: MJ) respectively; e-h) same as of (a-d) but for the standard 

deviation (STD) of the SAT. Unit is (°C). 

 

Figure S2: Performance (correlation matrix) of the observational and reanalysis dataset of SAT 

over WSA in comparison to each other.  

 

Figure S3: a) Mean Bias and b) RMSE of SAT for SEAS5 against ERA5 during early summer 

(May-June: MJ) season for the period 1981-2022. Unit is (°C). 

 

Figure S4: Area-averaged bias of the SEAS5 SAT over the Western South Asia (WSA) region 

with respect to the ERA5, NCEP, MERRA-2, CRU and CPC. Unit is (°C). 

 

Figure S5: ENSO (standardized Niño3.4 Index) forced SAT regression coefficient of SEAS5 

ensemble member (blue bars) averaged over WSA compared with the corresponding ERA5 (black 

line) (for both values are multiplied with -1). Red dashed lines represent the ensemble mean +/- 1-

standard deviation. Unit is (°C). 

 

Figure S6: a-c) ERA5 SAT anomaly (°C) composite maps for the warm years (referred as SATIp), 

corresponding 200-hPa geopotential height anomalies (Z200; m) and SST anomalies (°C) for the 

period 1981-2022 respectively; d-f) same as (a-c) but for colder temperature composite anomalies 

(referred as SATIn). Warm and Cold temperature years are selected based on ± 1°C standard 

deviation of the ERA5 SATI over WSA region (shown in Table S2).  

 

Figure S7: a-d) Regression maps of global SST onto the standardized SATI of WSA for CPC, 

CRU, MERRA-2 and NCEP respectively for the period 1981-2022. Unit is (°C). 

 

 

Figure S8: Actual skill of SAT during early summer season (May-June; MJ) based on a) NCEP 

(1981-2022), b) MERRA-2 (1981-2022), c) CRU (1981-2021) and d) CPC (1981-2022) over 

WSA region.  

 

Figure S9: a-b) Signal and Noise (Unit is °C2) for El Niño and c-d) La Niña years of SAT during 

early summer season for the period 1981-2022.  
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Figure S1: a-d) Mean surface air temperature (SAT) for NCEP, MERRA-2, CRU and CPC during 

early summer season (May-June: MJ) respectively; e-h) same as of (a-d) but for the standard 

deviation (STD) of the SAT. Unit is (°C).  
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Figure S2: Performance (correlation matrix) of the observational and reanalysis dataset of SAT 

over WSA in comparison to each other. 
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Figure S3: a) Mean Bias and b) RMSE of SAT for SEAS5 against ERA5 during early summer 

(May-June: MJ) season for the period 1981-2022. Unit is (°C). 
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Figure S4: Area-averaged bias of the SEAS5 SAT over the Western South Asia (WSA) region 

with respect to the ERA5, NCEP, MERRA-2, CRU and CPC. Unit is (°C). 
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Figure S5: ENSO (standardized Niño3.4 Index) forced SAT regression coefficient of SEAS5 en-

semble member (blue bars) averaged over WSA compared with the corresponding ERA5 (black 

line) (for both values are multiplied with -1). Red dashed lines represent the ensemble mean +/- 1-

standard deviation. Unit is (°C). 
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Figure S6: a-c) ERA5 SAT anomaly (°C) composite maps for the warm years (referred as SATIp), 

corresponding 200-hPa geopotential height anomalies (Z200; m) and SST anomalies (°C) for the 

period 1981-2022 respectively; d-f) same as (a-c) but for colder temperature composite anomalies 

(referred as SATIn). Warm and Cold temperature years are selected based on ± 1°C standard 

deviation of the ERA5 SATI over WSA region (shown in Table S2).  
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Figure S7: a-d) Regression maps of global SST onto the standardized SATI of WSA for CPC, 

CRU, MERRA-2 and NCEP respectively for the period 1981-2022. Unit is (°C). 
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Figure S8: Actual skill of SAT during early summer season (May-June; MJ) based on a) NCEP 

(1981-2022), b) MERRA-2 (1981-2022), c) CRU (1981-2021) and d) CPC (1981-2022) over 

WSA region.  
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Figure S9: a-b) Signal and Noise (Unit is °C2) for El Niño and c-d) La Niña years of SAT during 

early summer season for the period 1981-2022.  
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Supplementary Tables 

 

Table S1: Detail of observational and reanalysis datasets used in the study. 

 

Table S2: The positive and negative phase of SAT based on the ERA5 SATI referred as SATIp 

and SATIn respectively. Positive and negative years are defined based on ± 1-standard deviation 

of SATI. (*) indicate the years which correspond to the El Niño and La Niña during SATIn and 

SATIp 
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Table S1: Detail of observational and reanalysis datasets used in the study. 

 

Observational

/ 

reanalysis 

datasets 

Horizontal 

Resolution 

(lat x lon) 

Period References Data types 

Fifth 

generation 

European Re-

Analysis 

(ERA5)  

0.25 x 0.25 1981-2022 (Hersbach et al., 

2020) 

reanalysis 

National 

Centre for 

Environmental 

Prediction 

(NCEP)/Natio

nal Centre for 

Atmospheric 

Research 

(NCAR) 

2.5 x 2.5 1981-2022 (Kalnay et al., 

1996) 

reanalysis 

Climate 

Research Unit 

(CRU v4.04) 

0.5 x 0.5 1981-2021 (Harris et al., 2020) observational 

Modern-Era 

Retrospective 

Analysis for 

Research and 

Applications, 

Version 2 

(MERRA-2) 

0.5 x 0.625 1981-2022 (Gelaro et al., 

2017) 

reanalysis 

Climate 

Prediction 

Center (CPC) 

0.5 x 0.5 1981-2022 https://psl.noaa.gov

/data/gridded/data.c

pc.globaltemp.html 

observational 
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Table S2: The positive and negative phase of SAT based on the ERA5 SATI referred as SATIp 

and SATIn respectively. Positive and negative years are defined based on ± 1-standard deviation 

of SATI. (*) indicate the years which correspond to the El Niño and La Niña during SATIn and 

SATIp 

 

SAT Phases Years 

SATIp (9) 1984*, 1988*, 1990, 2000*, 2001, 2006, 2008*, 2011, 2016 

SATIn (10) 1987*, 1989, 1991*, 1992*, 1996, 1997*, 2003, 2005, 2009, 

2019* 

 


