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Adjusting the degrees of freedom 1 

When using a 9-year moving average to highlight the interdecadal variations of a 2 

target variable, the number of degrees of freedom should be adjusted prior to testing 3 

the significance of the correlation coefficient. The effective degree of freedom (Neff) 4 

was calculated as follows (Wang et al. 2017): 5 

𝑁𝑒𝑓𝑓 =
𝑁

𝐷𝑇
                    (1) 6 

DT =
1

2𝑓
                        (2) 7 

where DT is decorrelation time and f is the filter frequency. In the study, we apply a 8 

9-year moving average twice, which corresponds to f=1/18. 9 

 10 

Wang, J., B. Yang, F. C. Ljungqvist, J. Luterbacher, T. J. Osborn, K. R. Briffa, and E. 11 

Zorita, 2017: Internal and external forcing of multidecadal Atlantic climate 12 

variability over the past 1,200 years. Nature Geoscience, 10, 512-+. 13 
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1. Interdecadal seesaw reproduced in CRU TS4.0 precipitation data 16 

 17 

Fig. S1 Detrended monthly precipitation anomalies over North China and the 18 

Southwest US and the IPO and AMO indices, obtained by applying a 109-month 19 

moving average twice. Observed precipitation anomalies over North China are 20 

referred to as “North China_station”. Black dotted lines represent ±0.5σ of the IPO 21 

index. This figure is the same as Fig. 2a, but using the CRU TS4.0 precipitation data. 22 
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2. Lead-lag correlation 24 

 25 

Fig. S2 Lead-lag correlation coefficients among precipitation anomalies over North 26 

China and the Southwest US and the IPO and AMO indices, using (a) Dai’s 27 

precipitation data and (b) the CRU TS4.0 precipitation data. The legend of each curve 28 

is composed of two parts which are connected by a short line, shape line “A-B”. When 29 

x > 0, it means A leading B, whereas A lags B when x < 0. Black dotted lines are the 30 

thresholds of the correlation coefficient at the 10% significance level. 31 
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3. Lead-lag correlation between North China precipitation and the IPO index 33 

 34 

Fig. S3 Lead-lag correlation coefficients between precipitation anomalies over North 35 

China and the IPO index, using CRU TS4.0 and Dai’s precipitation datasets. Black 36 

dotted lines are the thresholds of the correlation coefficient at the 5% significance 37 

level. 38 
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4. Circulation responses to TPcAn 40 

 41 

Fig. S4 Anomalies of annual mean (a) (b) air temperature (T, from surface to 200 hPa, 42 

contours, K) and 200 hPa zonal wind (U, shaded, m s-1); wind (UV, m s-1, vectors) and 43 

relative vorticity (scaled by 1e5, s-1, shaded) at (c) (d) 200 hPa, and (e) (f) 850 hPa for 44 

TPcAn in GFDL (left column) and NSIPP1 (right column). This figure is the same as 45 

Fig. 8, but for TPcAn. 46 
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5. Annual precipitation responses to the Pacific pattern and its tropical SST 49 

component in NSIPP1 50 

 51 

Fig. S5 Responses of annual mean precipitation (mm day-1, shaded) to the Pacific 52 

pattern (PwAn and PcAn) and its tropical SST component (TPwAn and TPcAn) in 53 

NSIPP1. The dotted areas represent statistically significant anomalies at the 5% level. 54 

This figure is the same as Fig. 9, but for NSIPP1.  55 

 56 
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6. Circulation responses to PnAw and PnAc 58 

 59 

Fig. S6 Multi-model ensemble anomalies of annual mean precipitation (mm day-1, 60 

shaded), 500 hPa geopotential height (m, contour) and 850 hPa wind (m s-1, vector) 61 

for (a) PnAw and (b) PnAc. The contour interval for height is 2 m, and the unit vector 62 

is 0.5 m s-1. 63 

 64 
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7. Circulation responses to PwAc and PcAw 66 

 67 

Fig. S7 Multi-model ensemble mean anomalies of annual mean (a) (b) SLP (hPa, 68 

shaded) and its climatology in PnAn (hPa, contours); (c) (d) 500-hPa geopotential 69 

height (Z, m, shaded) and 850 hPa wind (UV, m s-1, vectors); (e) (f) 70 

column-integrated moisture divergence (mm day-1, shaded) and moisture flux (g 71 

cm-1 s-1, vectors); (g) (h) precipitation (Pre, mm day-1, shaded), for PwAc (left 72 

column) and PcAw (right column). Note that an unequal contour interval is used 73 

to highlight the response over land. Stippling indicates areas where more than 74 

four of the five AGCMs agree on the sign. This figure is the same as Fig. 6, but 75 

for PwAc and PcAw.  76 
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8. Differences of precipitation responses between PwAc and PwAn, PcAw and 77 

PcAn  78 

 79 

Fig. S8 Left column: differences of annual mean precipitation (Pre, mm day-1, 80 

shaded) between PwAc and PwAn for (a) CAM3.5; (c) CCM3; (e) GFDL; (g) GFS; (i) 81 

NSIPP1. Right column is the same as left one, but for differences between PcAw and 82 

PcAn. The dotted areas represent statistically significant differences at the 5% level. 83 
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