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Figure S1. AO loading pattern of 500 hPa geopotential height anomalies in NNR1 (left) and

JRA-55 (right).
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Figure S2. RMM EOFs in HadISST and NNR1 (left column) and JRA-55 (right column).
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Figure S3. Seasonal MSLP anomaly patterns contributing to the MEI in HadISST and NNR1

(odd numbered rows) and JRA-55 (even numbered rows).
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Figure S4. Seasonal SST anomaly patterns contributing to the MEI in HadISST and NNR1

(odd numbered rows) and JRA-55 (even numbered rows).
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Figure S5. Seasonal zonal wind anomaly patterns contributing to the MEI in HadISST and

NNR1 (odd numbered rows) and JRA-55 (even numbered rows).
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Figure S6. Seasonal meridional wind anomaly patterns contributing to the MEI in HadISST

and NNR1 (odd numbered rows) and JRA-55 (even numbered rows).
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Figure S7. Seasonal OLR anomaly patterns contributing to the MEI in HadISST and NNR1

(odd numbered rows) and JRA-55 (even numbered rows).
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Figure S8. Northern hemisphere cluster loading patterns of 500 hPa geopotential height

anomalies in NNR1 (left column) and JRA-55 (right column).
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Figure S9. PNA loading pattern of 500 hPa geopotential height anomalies in NNR1 (left) and

JRA-55 (right).
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Figure S10. PSA loading patterns of 500 hPa geopotential height anomalies in NNR1 (left)

and JRA-55 (right).
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Figure S11. SAM loading pattern of 500 hPa geopotential height anomalies in NNR1 (left)

and JRA-55 (right).
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Figure S12. Subgraphs corresponding to the fitted parent sets of the tropical indices in NNR1

based on full-year data for aτ = 0.5, bτ = 10, and ν2 ≈ 2. All edges with an estimated posterior

probability π̂ greater than 0.5 are shown.

December 18, 2020, 3:17am



X - 12 HARRIES AND O’KANE: DBNS FOR EVALUATION OF GRANGER CAUSAL RELATIONSHIPS

0.5 ≤ π̂ < 0.6 0.6 ≤ π̂ < 0.7 0.7 ≤ π̂ < 0.8 0.8 ≤ π̂ < 0.9 π̂ ≥ 0.9

RMM1t−6

RMM1t−3

DMIt

ARt−1 RMM2t−1

RMM2t−4

MEIt−2

MEIt−5DMIt−5

RMM2t−3

RMM2t

SAMt−2

AOt−1

MEIt−4

MEIt−1 RMM1t−1

RMM1t−4

DMIt−1

MEIt

MEIt−6

MEIt−3

RMM1t

Figure S13. Subgraphs corresponding to the fitted parent sets of the tropical indices in

JRA-55 based on full-year data for aτ = 0.5, bτ = 10, and ν2 ≈ 2. All edges with an estimated

posterior probability π̂ greater than 0.5 are shown.
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Figure S14. Subgraphs corresponding to the fitted parent sets of the NH extratropical indices

in (a) NNR1 and (b) JRA-55 for aτ = 0.5, bτ = 10, and ν2 ≈ 2. All edges with an estimated

posterior probability π̂ greater than 0.5 are shown.
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Figure S15. Subgraphs corresponding to the fitted parent sets of the SH extratropical indices

in (a) NNR1 and (b) JRA-55 for aτ = 0.5, bτ = 10, and ν2 ≈ 2. All edges with an estimated

posterior probability π̂ greater than 0.5 are shown.
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Table S1. MAP parent sets for monthly tropical teleconnection indices across all seasons for

NNR1 and JRA-55 for fits with aτ = 1.5, bτ = 20, and ν2 = 3, showing the estimated posterior

probability π̂ of the edge, the mean parameter value β̂ conditional on the MAP structure, and

the 95% posterior HDI. Dashes indicate a node that is not in the MAP parent set for a given

reanalysis.
JRA-55 NNR1

Parent node π̂ β̂ 95% HDI π̂ β̂ 95% HDI
DMIt

DMIt−1 1.00 0.63 (0.56, 0.69) 1.00 0.74 (0.68, 0.79)
SAMt−2 0.59 0.09 (0.03, 0.16) 0.33 − −
MEIt−1 0.22 − − 0.80 0.13 (0.06, 0.20)
MEIt−5 0.08 − − 0.65 −0.14 (−0.21,−0.07)
ARt−1 0.04 − − 0.94 0.10 (0.05, 0.16)

MEIt
MEIt−1 1.00 1.45 (1.37, 1.54) 1.00 1.43 (1.34, 1.51)
MEIt−2 1.00 −0.85 (−1.00,−0.70) 1.00 −0.73 (−0.87,−0.59)
MEIt−3 1.00 0.65 (0.49, 0.80) 1.00 0.38 (0.24, 0.52)
MEIt−4 1.00 −0.48 (−0.63,−0.31) 0.98 −0.15 (−0.23,−0.07)
MEIt−5 0.65 0.28 (0.13, 0.42) 0.17 − −
MEIt−6 0.57 −0.14 (−0.22,−0.06) 0.10 − −
NAO+

t−2
0.38 0.04 (0.01, 0.06) 0.17 − −

AOt−2 0.06 − − 0.46 0.05 (0.02, 0.07)
ARt−3 0.05 − − 0.66 −0.04 (−0.07,−0.02)
RMM2t−3 0.34 − − 0.41 0.04 (0.01, 0.06)

RMM1t
MEIt−3 0.47 −0.37 (−0.49,−0.24) 0.37 − −
MEIt−6 0.61 0.24 (0.13, 0.36) 0.33 − −
ARt−1 0.54 −0.12 (−0.20,−0.04) 0.24 − −
PSA1t−3 0.38 −0.14 (−0.22,−0.05) 0.11 − −
SAMt−3 0.34 −0.13 (−0.20,−0.04) 0.09 − −
RMM1t−1 0.40 −0.12 (−0.19,−0.04) 0.86 −0.14 (−0.21,−0.06)
RMM1t−3 0.99 −0.17 (−0.25,−0.09) 0.97 −0.16 (−0.24,−0.08)
RMM1t−4 1.00 −0.20 (−0.27,−0.12) 1.00 −0.19 (−0.27,−0.11)
RMM2t−1 0.99 −0.17 (−0.25,−0.09) 1.00 −0.20 (−0.27,−0.12)
MEIt−4 0.58 − − 0.59 −0.45 (−0.68,−0.22)
MEIt−5 0.41 − − 0.35 0.34 (0.11, 0.57)

RMM2t
AOt−1 0.94 0.18 (0.10, 0.26) 0.63 0.15 (0.07, 0.23)
DMIt−5 0.50 −0.12 (−0.20,−0.04) 0.06 − −
MEIt−4 0.56 −0.15 (−0.23,−0.07) 0.52 − −
ARt−1 0.44 0.13 (0.05, 0.21) 0.93 0.16 (0.08, 0.24)
RMM1t−1 0.71 0.13 (0.05, 0.21) 0.26 0.14 (0.06, 0.22)
RMM2t−1 0.61 −0.13 (−0.21,−0.05) 0.45 − −
RMM2t−3 1.00 −0.24 (−0.32,−0.16) 0.98 −0.16 (−0.23,−0.08)
RMM2t−4 0.94 −0.17 (−0.25,−0.09) 0.94 −0.16 (−0.24,−0.09)
MEIt−1 0.10 − − 0.22 −0.18 (−0.26,−0.10)
ARt−6 0.03 − − 0.33 −0.11 (−0.19,−0.04)
PSA1t−3 0.05 − − 0.59 −0.13 (−0.22,−0.05)
RMM1t−5 0.03 − − 0.20 0.11 (0.03, 0.19)
RMM2t−2 0.02 − − 0.16 0.13 (0.05, 0.20)
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Table S2. MAP parent sets for monthly SH extratropical teleconnection indices across

all seasons for NNR1 and JRA-55 for fits with aτ = 1.5, bτ = 20, and ν2 = 3, showing the

estimated posterior probability π̂ of the edge, the mean parameter value β̂ conditional on the

MAP structure, and the 95% posterior HDI. Dashes indicate a node that is not in the MAP

parent set for a given reanalysis.
JRA-55 NNR1

Parent node π̂ β̂ 95% HDI π̂ β̂ 95% HDI
PSA1t

MEIt−1 0.94 −0.15 (−0.23,−0.07) 0.68 −0.13 (−0.21,−0.05)

NAO+
t−4

0.39 −0.11 (−0.20,−0.04) 0.60 −0.13 (−0.21,−0.05)

PSA1t−1 0.49 0.12 (0.04, 0.21) 0.96 0.16 (0.08, 0.24)
PSA2t−5 0.17 − − 0.58 −0.12 (−0.21,−0.04)

PSA2t
PSA1t−4 0.31 0.12 (0.03, 0.20) 0.30 − −
PSA2t−1 0.49 0.12 (0.04, 0.21) 0.34 − −
RMM1t−4 0.73 0.14 (0.05, 0.21) 0.43 − −
RMM2t−5 0.47 0.12 (0.04, 0.20) 0.41 − −
DMIt−1 0.07 − − 0.54 −0.14 (−0.23,−0.06)

SAMt

MEIt−4 0.75 −0.30 (−0.45,−0.16) 0.51 − −
MEIt−6 0.76 0.27 (0.13, 0.42) 0.54 − −
SAMt−1 1.00 0.29 (0.21, 0.37) 1.00 0.32 (0.24, 0.40)

December 18, 2020, 3:17am


