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Fig. 1 Location of tree — ring sample site and meteorological station

—u— i /\l
1160
I Fk - \
12+ / _‘
/ [ - 4120 g
£
O 8r o [l u 18
i X
= / \ {80 &
4r |

/ N\ o

Hr

B2 1980—2018 FRESKMALHEESARKE
Fig.2  Monthly mean temperature and precipitation at

Kangding meteorological station from 1980 to 2018
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February-April temperature reconstruction for Changbai Mountain

Response of Radical Growth of Rhododendron faberi subsp. Prattii to

Climate Change above Treeline in the Gongga Mountain, China

JIA Longyu'", GUAN Zengyan'"'"", CHANG Ruiying’, SHI Songlin'*'"" | PENG Peihao'"""

(1. a.

College of Tourism and Urban-Rural Planning; b. Ecological Resources and Landscape Architecture Institute ,

Chengdu University of Technology, Chengdu 610059, China;

2. Institute of Mountain hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China)

Abstract; Global warming have a significant effect on shrub growth above treelines, whereas its response to climate
change still remains unclear. In order to determine shrub radial growth trends and explore its responses to climate,
standard dendrochronological procedures were performed using tree-ring materials of Rhododendron faberi subsp.
Prattii ( RF) collected above alpine treelines in Gongga Mountain. Three detrending strategies, including
conservative detrending (CD) , regional curve standardization ( RCS) and basal area index ( BAI) were used to
remove age-related growth trends and construct standardized RF ring-width chronologies. Pearson correlation
coefficients, partial and moving correlation analyses were conducted to research the connection of the RF radial

growth and climate variabilities. We conclude that; (1) The area of radial growth enhancement was most significant
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for BAI chronology as suggested by Mann-Kendall trend test. (2) Pearson correlation analysis suggested that the
radial growth of RF was significantly and positively correlated with July maximum temperature and mean September
temperature of the previous year, both mean and maximum temperature in July and September of the current year.
The radical growth of RF was significantly and negatively associated with relative humidity in June, July, and
September of both the previous and current year. The radial growth of RF was also negatively correlated with the
relative humidity of June, July and September in both the previous and current year. Climatic response at seasonal
scale was explored, which suggested that BAI chronology was significantly and positively associated with July-
November mean temperature of the previous year, July-September mean temperature and April-September maximum
temperature of the current year. (3)The response function and partial correlations suggested that the July maximum
temperature of the current year was the key factor dominating the RF radial growth in Gongga Mountain. (4) The
moving correlation analysis implied the RF above treeline in Gongga Mountain increased with climate warming. This

study could contribute to understand and predict the climatic response of shrub growth above treelines.

Key words: climate change; radial growth; Rhododendron faberi subsp. Prattii; dendroecology; the Gongga

Mountain



