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Supplementary Figure 1. Radial growth change in partial autocorrelation function 

coefficients. Growth change was also detected by PACF. All 1929 chronologies (a) and the 

chronologies that were significantly correlated (b) with SPEI03 (n = 631). Polygons represent the 

95% confidence intervals around the mean from bootstrapping (n = 5000 resamplings). 

 



 

Supplementary Figure 2. Correlation coefficients between different climate indices and 

radial  growth. Different climate indices, PDSI (a), precipitation from PREC (b), GPCC (c), CRU 

(d), soil moisture (e); CWD-C (f), CWD-G(g), CWD-P (h) and CWD-sm( i), are the differences 

between the CRU, GPCC, PREC precipitation and soil moisture (CPC) minus the potential 

evapotranspiration (PET), respectively; SPEI03 (j). Maps were created using Matlab R2015b 

 

 



 

Supplementary Figure 3. Radial growth change using different climate indices. Similar radial 

growth change pattern was detected regardless of using different climate indices. SPEI (a), 

precipitation from CRU (a), GPCC (b), PREC (c), soil moisture minus precipitation from GPCC 

(d), PDSI (e).  Error bars represent the 95% confidence intervals around the mean from 

bootstrapping (n = 5000 resamplings). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Figure 4. Radial growth change using different thresholds. Similar radial 

growth change pattern was detected regardless of using different thresholds to define extreme 

climate events.Top and bottom 10
th
 quantile (a), 5

th
 quantile (b), and 1

th
 quantile (c) of the climate 

index (here SPEI03). Top and bottom represent extreme wetness and extreme drought events, 

respectively. Error bars represent the 95% confidence intervals around the mean from 

bootstrapping (n = 5000 resamplings). 

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Figure 5. Radial growth change in random null model. The radial growth 

change from random null model was compared to observed change in growth after extreme 

wetness (exceeding the 95
th
 quantile for SPEI03 value during the analysis period). Error bars and 

shaded regions represent the 95% confidence intervals around the mean from bootstrapping (n = 

5000 resamplings). Black dashed line represents all 1,929 sites, and red dashed line represents the 

631 sites that were significantly and positively correlated with the climate indices.  

 

 

 

 

 

 

 

 

 



 

Supplementary Figure 6. Radial growth change at three epochs. Enhanced growth by extreme 

wetness compensated for growth deficit after extreme drought at all three epochs during the last 

six decades, 1948-1970 (a), 1970-1990 (b), 1990-2013(c). Error bars represent the 95% 

confidence intervals around the mean from bootstrapping (n = 5000 resamplings). 

*: tree-ring sites that were significantly correlated with climate indices (n = 631, SPEI03) 

**: all tree-ring sites (n = 1929) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Figure 7. Radial growth change correlated with climate. Radial growth 

change after extreme wetness are negatively associated with mean annual precipitation. The 

magnitude of enhanced growth is weakly but significantly associated with  mean annual 

precipitation (a) but not associated with temperature (b) or the intensity of extreme wetness (c), 

here from SPEI03. Each point represents a site. 

 

 

 

 

 

 

 

 



 

Supplementary Figure 8. Radial growth change after extreme wetness. Similar radial growth 

change patterns were also observed after using three different precipitation data sets (CRU, GPCC, 

PREC) to define extreme drought/wetness events. Error bars represent the 95% confidence 

intervals around the mean from bootstrapping (n = 5000 resamplings). 

 



 

Supplementary Figure 9. Comparison of radial growth change between Gymnosperms and 

Angiosperms. Gymnosperms in both the dry (mean annual precipitation < 400 mm) and wet 

(mean annual precipitation > 800 mm) sites show substantial and positive enhanced growth after 

extreme wetness (exceeding the 95
th
 quantile for SPEI03 value during the analysis period). By 

contrast, much lower enhanced growth is detected among the Angiosperms in the wet sites. Slight 

and reduced growths were detected among Angiosperms in dry sites. Error bars represent the 95% 

confidence intervals around the mean from bootstrapping (n = 5000 resamplings). 



 

Supplementary Figure 10. Comparison of radial growth change between Pinaceae and 

Cupressaceae. Higher enhanced growth was detected in Cupressaceae than in Pinaceae using 

SPEI03. Error bars represent the 95% confidence intervals around the mean from bootstrapping (n 

= 5000 resamplings). 

 



 

Supplementary Figure 11. Correlation coefficients between different climate indices and 

NDVI . Similar spatial patterns in correlation coefficients are observed between different climate 

indices and the NDVI. Climate indices, SPEI (a), precipitation from GPCC (b), CRU (c), PREC 

(d), soil moisture (e); CWD-G (f), CWD-C (g), CWD-P (h) and CWD-SM( i), are the differences 

between the CRU, GPCC, PREC precipitation and soil moisture (CPC) minus the potential 

evapotranspiration (PET), respectively; PDSI(j). Maps were created using Matlab R2015b  



 

 

 

Supplementary Figure 12. NDVI change in the dry and wet regions. NDVI in dry regions 

shows higher enhanced greenness than that in wet regions. Error bars represent the 95% 

confidence intervals around the mean from bootstrapping (n = 5000 resamplings). 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Figure 13. Spatial distribution of the 1929 tree ring sites. Map was created 

using ArcMap 10.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


