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Response of radial growth of Sabina squamata to climatic change in the Source

Region of Lancang River
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Abstract; In order to explore the influence of climate change on the radial growth of Sabina squamata in the Source Region
of Lancang River, samples of Sabina squamata were taken from Baqing County, Zaduo County, and Nangqian County in the
Source Region of Lancang River, respectively. Dendrochronological method was used to measure the year-by-year tree ring
width and basal area increment ( BAI) of Sabina squamata in the three sample plots, and the standard chronology of Sabina
squamata tree ring width was established and its response to climatic change was analyzed. The results showed that the

annual mean temperature presented a rapid increasing trend from 1986 to 2019 in the Source Region of Lancang River
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(0.43C/10a, P<0.01), and the annual mean minimum temperature (0.57°C/10a, P<0.01) increased significantly
higher than the annual mean maximum temperature (0.33°C/10a, P<0.01), while the annual precipitation presented a
weak upward trend (2.39 mm/a, P>0.10). Under the background of climate warming, the tree ring width of Sabina
squamata showed an upward trend in the Source Region of Lancang River ( P<0.01), and the growth rate of Sabina
squamata ( (0.37£0.16) mm/a) from 2000 to 2019 increased by 85% compared with that in 1986 to 1999 ( (0.20+0.09)
mm/a). The BAI also increased significantly, showing an upward trend ( (12.16+5.16) mm’/a) from 1986 to 1999, and
it was in a stable and rapid growth stage ((22.49+8.84) mm’/a) from 2000 to 2019, showing a stable and sustained
growth ability. The correlation between the standard chronology of Sabina squamata tree ring width and climatic factors
showed that the response of radial growth of Sabina squamata to temperature was significantly stronger than that of
precipitation in the Source Region of Lancang River, which was not significantly positively correlated with precipitation in
most months ( June of last year to October of that year). However, it was significantly positively correlated with the
temperature in most months. Compared with the monthly mean maximum temperature and mean temperature, the correlation
between the radial growth of Sabina squamata and the monthly mean minimum temperature was more significant ( P<0.01).
Under the background of climate warming and humidification, the radial growth of Sabina squamata has entered a rapid
growth period in the Source Region of Lancang River in recent 30 years, and the tree ring width and BAI were characterized

by rapid growth, indicating that the climatic conditions in this area were more suitable for the growth of Sabina squamata.

Key Words: Source Region of Lancang River; Sabina squamata; standard chronology; radial growth; climate response
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Fig.1 Location map of tree-ring sample site in the Source Region of Lancang River
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Fig.2 Seasonal distribution of temperature and precipitation in Baqing County, Zaduo County and Nanggian County, China ( 1986—2019)
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Fig.3 Interannual trends of climatic factors in the Source Region of Lancang River from 1986 to 2019
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Table 1 Information of tree-ring sampling sites and statistical characteristics of the standard chronology of Sabina squamata in the Source

Region of Lancang River

JA) ARl 75 £ ER A A
Type Naqu Baging County Yushu Zaduo County Yushu Nanggian County
Hb5 Location 94.28°E,31.49°N 95.21°E,32.52°N 96.25°E,31.56°N
134K Elevation/m 4121 4080 4309

AFSF-XEEE Temperature/°C 7.03 3.89 4.91

AEREK R Precipitation/mm 687.93 539.78 579.77

4E MK FE Total chronology length 1981—2019 1952—2019 1880—2019

A 4E X [] Reliable range 1986—2019 1979—2019 1900—2019
FEACH Sample size/n 34/40 33/40 40740

Frifii2E SD 0.310 0.262 0.309
EIHUREE MS 0.175 0.185 0.114

— B B AR R B ARL 0.859 0.722 0.719

FEAR [F]AHC 2 8L Rbt 0.395 0.252 0.241

FEA SRR EPS 0.925 0.814 0.888

{5 1L SNR 12.395 4.386 7.959

MS ;SR E Mean sensitivity ; SD : #7312 Standard deviation; AR1; — [ [ #13¢ First-order autocorrelation ; Rbt; FEAS [A] 41 3¢ 2 %0 Mean inter-
series correlation ; SNR : 5 Lt Signal-to-noise ratio; EPS: FEA BRI FEM: Express population siginal
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Fig.4 Standard chronology of Sabina squamata in the Source Region of Lancang River
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