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Response of tree-ring blue intensity to climatic factors in Shennongjia region
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Abstract; Tree rings serve as invaluable archives of past climate conditions, offering insights into long-term climate patterns
and variations. However, traditional tree-ring width indicators may not always provide a complete picture, especially in
regions where trees experience optimal growth conditions. In such areas, alternative indicators like tree-ring blue intensity
have gained prominence in dendroclimatology research. However, research on tree-ring blue intensity in subtropical regions
remains significantly lacking. This study delves into the application potential of tree-ring blue intensity in subtropical regions
of China, focusing on the Shennongjia region. By utilizing a comprehensive dataset including tree-ring width, earlywood
blue intensity, latewood blue intensity, delta blue intensity, and meteorological data from the Badong weather station, the
research aims to enhance our understanding of climate signals embedded within tree rings. Employing dendroclimatological
methods, the study scrutinizes the correlations between various tree-ring indicators and key climate variables such as
monthly precipitation, monthly mean minimum temperature, monthly mean temperature, and monthly mean maximum
temperature. By comparing the effectiveness of different indicators in capturing climate signals, the research sheds light on
the suitability of tree-ring blue intensity as a proxy for past climate conditions in subtropical regions. The findings reveal that

tree-ring blue intensity in the Shennongjia region encompasses a more diverse array of climate signals compared to traditional
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tree-ring width. Notably, latewood blue intensity and delta blue intensity emerge as robust indicators of variations in August
temperature. The study elucidates the close relationship between these indicators and August temperature, with delta blue
intensity showing a particularly strong correlation. Furthermore, the discovery of consistent high-frequency signals between
tree-ring blue intensity and temperature enhances dendroclimatology research in regions characterized by favorable tree
growth conditions. This advancement provides a solid foundation for reconstructing historical temperature variations. In
conclusion, this study underscores the significance of tree-ring blue intensity as a valuable tool in dendroclimatology
research, particularly in subtropical regions. By elucidating the intricate relationship between tree rings and climate
variables, the research contributes to broader efforts aimed at understanding the impacts of climate change. The insights
gained from this study can inform not only scientific research but also policy-making and adaptive management strategies in
subtropical regions facing climate challenges. Moreover, the utilization of tree-ring blue intensity as a proxy for past climate
conditions holds promise for enhancing our understanding of ecosystem responses to climate change in subtropical regions.
By deciphering the complex interactions between tree growth dynamics and climatic variables, researchers can elucidate the
mechanisms underlying ecosystem resilience or vulnerability to changing environmental conditions. This deeper
understanding is essential for devising effective strategies for conserving biodiversity and mitigating the impacts of climate

change on both natural and human systems.
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Table 1 Summary of common period tree-ring series statistics (1911—2010)

e o RAUOGE WM ML
FRGE LR TS TR
. .. - . . Earlywood blue Latewood blue

Chronologies statistics Tree ring width . . . . Delta blue

intensity intensity . .
intensity

JIi A P 5 AHE Average correlation between all series 0.365 0.105 0.169 0.194

A SE Average correlation within-trees 0.649 0.226 0.3 0.316

HIIAJFH & Average correlation between-trees 0.361 0.104 0.168 0.193

%M 1L Signal-to-noise ratio 49.906 10.26 17.72 20.985

UK E Mean sensitivity 0.184 0.033 0.03 0.078

— 9 I AH O R #L First autocorrelation 0.669 0.564 0.394 0.223

FEZA R Sample size 10 48 28 24

4 Year 1865 1889 1880 1880
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DB #HCHGR , LWB,, 1 EWB, AHCIKZ , M HAAE R G Z A GRS 8RB 3% . X W]k LWB,, 5 DB
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Table 2 Pairwise correlation between different types of tree-ring chronologies
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Chronologies Tree ring width .y K ’ _/ . ) Delta blue
intensity intensity . .
intensity
W4 GERE Tree ring width 1 0.169* -0.081 -0.139
B #5558 E Earlywood blue intensity 0.021 1 0.373** -0.202
M 4% 5 5% % Latewood blue intensity -0.006 0.368* 1 0.816 "
TR W R 22 Delta blue intensity -0.017 -0.104 0.880 ** 1

A BN FRSIRI SR B, 22T M N — B 2200 R SRR R R AL = UK P<0.05, = {3k P<0.001
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Table 3 Correlation analysis between LWB; . and DB with August temperatures after sequentially excluding 1-year data for both the original

sequences and the first-order difference sequences

o Wb TR b e b e
At Liﬁﬁﬁﬁ%ﬁfw PN o POESTINS YN
Time chronology The first. differ.ence of latewood Delta blue intensity The fir.sl diﬁ:erence of delta
blue intensity chronology chronology blue intensity chronology
1953—2011 0.66 0.74 0.63 0.68
1953—2012 0.65 0.74 0.63 0.67
1953—2013 0.64 0.72 0.63 0.67
1953—2014 0.66 0.73 0.64 0.68
1953—2015 0.66 0.74 0.64 0.68
1953—2016 0.66 0.74 0.64 0.68
1953—2017 0.64 0.73 0.64 0.68
1953—2018 0.64 0.73 0.62 0.68
1953—2019 0.62 0.73 0.63 0.68
1953—2020 0.58 0.73 0.62 0.67
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