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Figures 1-7 illustrate the coral-DA reconstructions of surface temperature response following the Mystery and 

Tambora eruptions.  
Table 1/File 1 describes the coral archives used in this study. 

Table 2-6 are the Niño 3.4 validation statistics with different reanalysis products. 

Table 7 provides details of temperature reconstructions. 

 

 

SI Figure 1 

 
SI Figure 1 

Multi-reconstruction mean of the Mystery eruption(left) and Tambora eruption (right), created by averaging the 

reconstructions formed by assimilating all eastern Pacific, Atlantic, and Indian Ocean-based coral records (n=24) 

with each the 10 individual Past1000 and Last Millennium priors. Stippling indicates all 10 coral-DA 

reconstructions agree on the sign of the anomaly. A. Year 1809, Mystery eruption +0, B. Year 1810, Mystery 

eruption +1, C. Year 1811, Mystery eruption +2, D. Year 1815, Tambora eruption +0, E. Year 1816, Tambora 

eruption +1, D. Year 1817, Tambora eruption +2. 

 

 

 

 

 



SI Figure 2 

 
SI Figure 2 

Individual reconstructions of the year 1809 when assimilating all eastern Pacific, Atlantic, and Indian Ocean-based 

coral records (n=24) with each of the 10 individual Past1000 and Last Millennium priors. A. LMR coral-DA with 

NCAR-CCSM4 prior, B. LMR coral-DA with NASA GISS-E2R prior, C. LMR coral-DA with CSIRO prior, D. 

LMR coral-DA with FGOALS-GL prior, E. LMR coral-DA with MIROC prior, F. LMR coral-DA with NCAR-

CESM prior, G. LMR coral-DA with MRI prior, H. LMR coral-DA with MPI prior, I. LMR coral-DA with IPSL 

prior, J. LMR coral-DA with HadCM3 prior, K. Multi-reconstruction mean of year 1809 shown in SI Figure 1A, L. 

Multi-model mean of year 1809 averaging the model output of each of the 10 priors used in the reconstructions.  

 

SI Figure 3 



 
SI Figure 3 

Individual reconstructions of the year 1810 when assimilating all eastern Pacific, Atlantic, and Indian Ocean-based 

coral records (n=24) with each of the 10 individual Past1000 and Last Millennium priors. A. LMR coral-DA with 

NCAR-CCSM4 prior, B. LMR coral-DA with NASA GISS-E2R prior, C. LMR coral-DA with CSIRO prior, D. 

LMR coral-DA with FGOALS-GL prior, E. LMR coral-DA with MIROC prior, F. LMR coral-DA with NCAR-

CESM prior, G. LMR coral-DA with MRI prior, H. LMR coral-DA with MPI prior, I. LMR coral-DA with IPSL 

prior, J. LMR coral-DA with HadCM3 prior, K. Multi-reconstruction mean of year 1810 shown in SI Figure 1B, L. 

Multi-model mean of year 1810 averaging the model output of each of the 10 priors used in the reconstructions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SI Figure 4 

 
SI Figure 4 

Individual reconstructions of the year 1811 when assimilating all eastern Pacific, Atlantic, and Indian Ocean-based 

coral records (n=24) with each of the 10 individual Past1000 and Last Millennium priors. A. LMR coral-DA with 

NCAR-CCSM4 prior, B. LMR coral-DA with NASA GISS-E2R prior, C. LMR coral-DA with CSIRO prior, D. 

LMR coral-DA with FGOALS-GL prior, E. LMR coral-DA with MIROC prior, F. LMR coral-DA with NCAR-

CESM prior, G. LMR coral-DA with MRI prior, H. LMR coral-DA with MPI prior, I. LMR coral-DA with IPSL 

prior, J. LMR coral-DA with HadCM3 prior, K. Multi-reconstruction mean of year 1811 shown in SI Figure 1C, L. 

Multi-model mean of year 1811 averaging the model output of each of the 10 priors used in the reconstructions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SI Figure 5 

 
SI Figure 5 

Individual reconstructions of the year 1815 when assimilating all eastern Pacific, Atlantic, and Indian Ocean-based 

coral records (n=24) with each of the 10 individual Past1000 and Last Millennium priors. A. LMR coral-DA with 

NCAR-CCSM4 prior, B. LMR coral-DA with NASA GISS-E2R prior, C. LMR coral-DA with CSIRO prior, D. 

LMR coral-DA with FGOALS-GL prior, E. LMR coral-DA with MIROC prior, F. LMR coral-DA with NCAR-

CESM prior, G. LMR coral-DA with MRI prior, H. LMR coral-DA with MPI prior, I. LMR coral-DA with IPSL 

prior, J. LMR coral-DA with HadCM3 prior, K. Multi-reconstruction mean of year 1815 shown in SI Figure 1D, L. 

Multi-model mean of year 1815 averaging the model output of each of the 10 priors used in the reconstructions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SI Figure 6 

 
 

SI Figure 6 

Individual reconstructions of the year 1816 when assimilating all eastern Pacific, Atlantic, and Indian Ocean-based 

coral records (n=24) with each of the 10 individual Past1000 and Last Millennium priors. A. LMR coral-DA with 

NCAR-CCSM4 prior, B. LMR coral-DA with NASA GISS-E2R prior, C. LMR coral-DA with CSIRO prior, D. 

LMR coral-DA with FGOALS-GL prior, E. LMR coral-DA with MIROC prior, F. LMR coral-DA with NCAR-

CESM prior, G. LMR coral-DA with MRI prior, H. LMR coral-DA with MPI prior, I. LMR coral-DA with IPSL 

prior, J. LMR coral-DA with HadCM3 prior, K. Multi-reconstruction mean of year 1816 shown in SI Figure 1E, L. 

Multi-model mean of year 1816 averaging the model output of each of the 10 priors used in the reconstructions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SI Figure 7 

  
SI Figure 7 

Individual reconstructions of the year 1817 when assimilating all eastern Pacific, Atlantic, and Indian Ocean-based 

coral records (n=24) with each of the 10 individual Past1000 and Last Millennium priors. A. LMR coral-DA with 

NCAR-CCSM4 prior, B. LMR coral-DA with NASA GISS-E2R prior, C. LMR coral-DA with CSIRO prior, D. 

LMR coral-DA with FGOALS-GL prior, E. LMR coral-DA with MIROC prior, F. LMR coral-DA with NCAR-

CESM prior, G. LMR coral-DA with MRI prior, H. LMR coral-DA with MPI prior, I. LMR coral-DA with IPSL 

prior, J. LMR coral-DA with HadCM3 prior, K. Multi-reconstruction mean of year 1817 shown in SI Figure 1F, L. 

Multi-model mean of year 1817 averaging the model output of each of the 10 priors used in the reconstructions.  

 

 

SI Table 1/File 1 

Attached, as Sanchezdb1_proxies.xlsx 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SI Table 2. 

Calibration statistics between the Niño 3.4 from LMR coral-only reconstructions and NOAA ERSST version 5 

reanalysis (Huang et al. 2017). 

 

ERSSTv5 
r(1950-
2000) 

CE(1950-
2000) 

r(1900-
2000) 

CE(1900-
2000) 

Prior         

CCSM4 0.86 0.73 0.84 0.68 

CSIRO 0.8 0.62 0.79 0.62 

MPI 0.86 0.73 0.84 0.71 

20CR 0.82 0.67 0.81 0.65 

HADCM3 0.87 0.74 0.85 0.72 

BCC 0.86 0.73 0.85 0.72 

MRI 0.86 0.73 0.85 0.72 

FGOALS 0.8 0.31 0.81 0.42 

IPSL 0.86 0.72 0.84 0.7 

MIROC 0.73 0.51 0.68 0.46 

GISS 0.82 0.66 0.8 0.63 

LME A1 0.89 0.71 0.85 0.64 

LME A2 0.89 0.71 0.84 0.65 

LME A3 0.89 0.71 0.85 0.65 

LME A4 0.88 0.70 0.84 0.64 

LME A5 0.89 0.71 0.84 0.64 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SI Table 3. 

Calibration statistics between the Niño 3.4 from LMR coral-only reconstructions and HadISST reanalysis (Rayner et 

al. 2003). 

HADISST 
r(1950-
2000) 

CE(1950-
2000) 

r(1900-
2000) 

CE(1900-
2000) 

Prior         

CCSM4 0.82 0.66 0.77 0.42 

CSIRO 0.75 0.55 0.69 0.41 

MPI 0.80 0.63 0.75 0.48 

20CR 0.78 0.61 0.76 0.56 

HADCM3 0.82 0.65 0.75 0.51 

BCC 0.82 0.66 0.79 0.54 

MRI 0.81 0.65 0.76 0.46 

FGOALS 0.74 0.07 0.70 0.01 

IPSL 0.80 0.63 0.73 0.47 

MIROC 0.66 0.40 0.52 0.16 

GISS 0.78 0.59 0.70 0.38 

LME A1 0.87 0.69 0.84 0.47 

LME A2 0.87 0.71 0.84 0.52 

LME A3 0.87 0.70 0.84 0.50 

LME A4 0.87 0.69 0.84 0.49 

LME A5 0.87 0.71 0.84 0.51 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SI Table 4. 

Calibration statistics between the Niño 3.4 from LMR coral-only reconstructions and SODA version 2.2.4 reanalysis 

(Giese et al. 2011). 

  

SODA 
2.2.4 

r(1950-
2000) 

CE(1950-
2000) 

r(1900-
2000) 

CE(1900-
2000) 

Prior         

CCSM4 0.85 0.72 0.76 0.47 

CSIRO 0.78 0.58 0.69 0.40 

MPI 0.82 0.67 0.74 0.49 

20CR 0.81 0.63 0.74 0.52 

HADCM3 0.85 0.69 0.75 0.51 

BCC 0.86 0.73 0.80 0.58 

MRI 0.84 0.70 0.77 0.51 

FGOALS 0.77 0.30 0.70 0.25 

IPSL 0.83 0.66 0.72 0.46 

MIROC 0.69 0.44 0.50 0.16 

GISS 0.80 0.62 0.69 0.38 

LME A1 0.89 0.77 0.83 0.57 

LME A2 0.89 0.78 0.83 0.59 

LME A3 0.89 0.77 0.83 0.58 

LME A4 0.89 0.77 0.83 0.57 

LME A5 0.90 0.78 0.84 0.59 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SI Table 5. 

Calibration statistics between the Niño 3.4 from LMR coral-only reconstructions and COBE SST2 reanalysis 

(Hirahara et al. 2014). 

  

COBE-
SST2 

r(1950-
2000) 

CE(1950-
2000) 

r(1900-
2000) 

CE(1900-
2000) 

Prior         

CCSM4 0.84 0.70 0.83 0.61 

CSIRO 0.76 0.56 0.75 0.53 

MPI 0.82 0.65 0.80 0.61 

20CR 0.80 0.63 0.81 0.65 

HADCM3 0.83 0.67 0.80 0.63 

BCC 0.84 0.70 0.84 0.67 

MRI 0.83 0.68 0.82 0.62 

FGOALS 0.75 0.18 0.76 0.26 

IPSL 0.82 0.65 0.78 0.59 

MIROC 0.68 0.42 0.57 0.28 

GISS 0.78 0.60 0.75 0.52 

LME A1 0.89 0.76 0.87 0.64 

LME A2 0.89 0.77 0.87 0.67 

LME A3 0.89 0.76 0.87 0.66 

LME A4 0.89 0.76 0.87 0.65 

LME A5 0.89 0.77 0.88 0.67 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SI Table 6. 

Calibration statistics between the Niño 3.4 from LMR coral-only reconstructions and Kaplan reanalysis (Kaplan et 

al. 1997). 

Kaplan 
r(1950-
2000) 

CE(1950-
2000) 

r(1900-
2000) 

CE(1900-
2000) 

Prior         

CCSM4 0.85 0.66 0.82 0.42 

CSIRO 0.78 0.61 0.74 0.47 

MPI 0.83 0.66 0.80 0.52 

20CR 0.82 0.67 0.81 0.63 

HADCM3 0.84 0.69 0.80 0.56 

BCC 0.85 0.64 0.84 0.56 

MRI 0.84 0.67 0.81 0.50 

FGOALS 0.77 -0.16 0.76 -0.10 

IPSL 0.83 0.67 0.78 0.52 

MIROC 0.70 0.45 0.57 0.18 

GISS 0.81 0.64 0.75 0.42 

LME A1 0.89 0.60 0.88 0.41 

LME A2 0.89 0.62 0.88 0.46 

LME A3 0.89 0.61 0.88 0.45 

LME A4 0.89 0.61 0.88 0.43 

LME A5 0.89 0.62 0.88 0.46 

 

  

SI Table 7. 

Table of key characteristics of the reconstructions arranged by the model prior.  We consider the values of the mean 

Niño 3.4 and SPCZ regional surface temperature over the 1809-1830 period using three groups of proxy fractions: 

no coral, all coral, and western Pacific coral δ18O.  We additionally include the number of incidences of pantropical 

cooling, or years in which both the Niño3.4 and SPCZ region simultaneously have a cold anomaly of 1 standard 

deviation (0.5 standard deviations). 
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