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Fig. 1 Location of the study area(a) and sampling sites(b).
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Fig.2 Tree-ring width chronologies, sample depth, RBar and EPS in northeastern Tibet
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Fig.3  Climate diagram from the meteorological station of Leiwugi in
the northeastern of Tibet, China and the ineterannual change and
trend of temperature (red line) and precipitation ( blue line) of
Leiwugqi and Changdu Station

The climate variables include the monthly maximum (line with dot) ,
mean ( line) and minimum temperature ( line with triangle ), and

monthly total precipitation (bars).
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Fig.4 Correlation and response analysis results between tree-ring width chronology and climate data. (a) (c¢) (e) (g) represent precipitation,

maximum, mean and minimum temperature of Leiwuqi, (b) (d) (f) (h) represent those of Changdu, and (i) represents PDSI grid data. P5 — P12

represents May to December in the previous year, and 1—9 represents January to September in the current year respectively. Bars are the correlation

analysis results and black lines are the response function analysis results. The dashed lines are the 95% confidence level for correlation analysis and the

asterisks represent significant effects (P <0.05) for response analysis.
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Tab.2 Optimum correlation results between tree-ring width chronology and climate factors
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Fig. 5 Comparison between reconstructed and observed precipitation (a) ,scatter plot (b) and the first difference series (c¢)
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Fig.6  Comparison among the reconstructed precipitation and tree-ring precipitation records at the surrounding areas.

The thick lines are 31-year Fast Fourier transformation serials. In which, the black line is precipitation in this study, red is reconstructed
precipitation from previous September to current June in the southeastern southeastern Qinghai-Tibet Plateau[ 18 ], and the blue is the annual
precipitation from previous July to current June in south Tibet[ 15]. The grey shadow area represents the period out of phase, and the yellow

shadow area represents the consistency period.
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Fig.7 Spatial representativeness analysis of the instrumental precipitation (a) and reconstructed precipitation (b)

The star represents the location of Leiwuqi meteorology station, the triangle represents the sampling site and the squares represent the sites of

comparison series.
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Tree-ring Recorded 522-year Precipitation from Previous
October to May in Northeastern Tibet, China

SHANG Huaming' , HONG Jianchang”, ZHANG Ruibo', FAN Ziang', CHEN Feng'

(1. Institute of Desert Meteorology, China Meteorological Administration, Xinjiang Laboratory of Tree Ring Ecology,
Key Laboratory of Tree-ring Physical and Chemical Research of China Meteorological Administration, Urumgi 830002, China;
2. Tibet Climatic Center, Lhasa 850000, China)

Abstract; As the third pole of the world, the Tibetan Plateau has been the hotspot of the large-scale climate change
research. The long-lived needle-leave trees widely distributed in the plateau provide important proxies for past
climate change. Three tree-ring width chronologies and their composite chronology of Picea likiangensis var.
balfouriana were established in Changdu district of northeastern Tibet. Correlation and response analysis between
tree-ring width index and climatic factors revealed that the total precipitation from previous October to May in the
current year was the dominant climatic factor on their radial growth. The linear transfer function (n = 32, R* =
52.9% , F =33.7) was introduced to reconstruct the precipitation history during 1460—2011. The reconstructed
series indicated that there were six distinct wet periods (1512 — 1533, 1551 - 1630, 1659 - 1729, 1771 - 1790,
1838 - 1862, 1976 —2011) and five drought periods (1460 - 1511, 1591 - 1614, 1730 - 1770, 1791 - 1837,
1892 — 1930 ). Spatial representativeness analysis demonstrated the reconstructed series could reflect regional
precipitation change in the eastern Tibet (94°FE ~100°E,29°N ~33°N). Comparison between this study and other
tree-ring based precipitation records in the surrounding area confirmed the consistency of lasting drought in the early
19" century with the wetting trend since the mid-1980s. However, the longest wet period (1659 —1729) and the
drought period in the early 20" century in this study were inconsistent with other two precipitation records. The
significant wetting trend in the recent 20 years was probably resulted from the enhancement of vertical convention
due to land surface warming. The inconsistency among tree-ring precipitation records was caused by both the
distinct localized precipitation and the limited size of studied area, which lies in the interaction area of the South

Asian monsoon and the westerlies.

Key words: tree-ring; Picea likiangensis var. balfouriana ; precipitation; climate change; Tibet



