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Fig. 1 Annual precipitation and distribution of

historical torrents in the study area
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Fig.3 Wavelet analysis of torrents in Tibet
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Temporal and Spatial Distribution Characteristics of Mountain
Floods in Tibet, China in Recent 30 Years

XIONG Junnan'?,GONG Ying' ,CHENG Weiming’* ,FAN Cunkun’, WANG Nan’

(1. School of Civil Engineering and Architecture, Southwest Petroleum University, Chengdu 610500, China;
2. State Key Laboratory of Resources and Environmental Information System, Institute of Geographic
and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
3. Agriculture Research Institute, Tibet Academy of Agriculture and Animal Husbandry Sciences, Lhasa 850000, China)

Abstract; Understanding of the spatio-temporal distribution characteristics of mountain flood is the basis for
regional mountain flood control planning, monitoring and early warning. In this study, an investigation into the
spatio-temporal distribution and the abrupt changes of mountain torrents was conducted in Tibetan, followed by the
collecting of historical mountain flood data and rainfall records from 1983 to 2015. Methods of geographic analysis,
include spatio-temporal statistics and data mining technique, etc. were borrowed to explore the distribution
relationship between mountain floods and different precipitation indicators. The results showed that: (1) there were
a mean annual of 32 flash flood occurrences in Tibet from 1983 to 2015, mainly in July and August. The yearly
change in the floods could be descried as cubic function y =0. 012x° —0. 41234 +4. 5769x —7. 748 and there were
multiple time scale features in the periodic variation, which was mainly manifested at the 33a characteristic time
scale. The periodic change had a regional nature with an average period of 21a; (2) The mountain floods in Tibet
were mainly distributed in the three prefecture-level cities of Shigatse, Shannan and Nyingchi, the two counties of
Rinbung and Zayii, the Suqu River basin in the east and south of Tibet, the mountainous areas of the Lhasa river

valley, the midstream of the Yarlung Zangbo River. The distribution density was between 0 ~3.29 times/100 km”.
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From 1983 to 1993, there appeared to be the most obvious trend of directional distribution for mountain floods and
from 2005 to 2015, the distribution was the widest and the randomness was the strongest. The average center of the
three periods was located in Lhasa, and the central trend did not change much. (3) 1997 and 2009 were the years
of flood outbreak in Tibet. The abrupt changes were mainly concentrated in the middle reaches of the Brahmaputra
and the Lhasa River, with a density variation of —0. 15 to 1. 15 times/100 km® in 1997 and —1.13 ~0.97 times/
100 km® in 2009; (4) with the 30°N and 90°E lines as the boundary, the distribution of rainfall index had fine
consistency with the distribution of floods disaster in Tibet. Different types of precipitation indicators had close
connections with the precipitation intervals of the centralized distribution of mountain floods, along which the annual
average maximum 60-minute precipitation index was sensitive to the distribution of mountain floods. These results
are of great theoretical and practical significance in promoting the data mining and spatio-temporal analysis of

mountain torrents in Tibet, and in the scientific disaster reduction.

Key words: Tibet; mountain flood ; spatio-temporal distribution ; catastrophe analysis



