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Fig. 1 General conditions of study area: (a) topographic characteristics and distribution of rivers and glaciers; (b) soil properties
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Fig.4 Comparison of original terrestrial water storage from GLDAS and the results obtained by using different scale factors
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Fig.5 General characteristics and watershed characteristics of terrestrial water storage:

(a) time series of terrestrial water storage and its components variation characteristics; (b) change characteristics on TWS in sub-basins
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tropical temperate troughs over Mozambique and the southwest

Spatiotemporal Changes of Terrestrial Water Storage in
Three Parallel River Basins and Its Response to ENSO

ZHU Yu'?,LIU Shiyin'? ,YI Ying"?,LI Wanqiu’ ,ZHANG Sidou'”’

(1. Yunnan Key Laboratory of International Rivers and Transboundary Eco-security, Kunming 650091, Yunnan China;
2. Institute of International Rivers and Eco-Security Yunnan University, Kunming 650091, Yunnan China;

3. College of Geodesy and Geomatics, Shandong University of Science and Technology, Qingdao 266590, Shandong China)

Abstract; The complex and sensitive climate conditions and natural environment in Three Parallel Rivers Basin
(TPRB), located in the southeastern Tibetan Plateau, China, leads to spatial differentiation of terrestrial water
cycle. Under the background of climate change, the increasing frequency and intensity of natural disasters, for
example, floods and droughts, results in changing of water balance. Therefore, it is necessary to analyze the
possible causes of these events through characterizing the change of terrestrial water storage (TWSC). For this
purpose, the GRACE RLO6 gravity field data, hydrological model data, and measured data were employed to obtain
uninterrupted and high-precision TWSC in the TPRB from April 2002 to August 2016. Spatial and temporal
differentiation characteristics of TWSC, using different methods, were acquired to qualitatively and quantitatively
analyze the response to extreme climate events. Furthermore, the impact of El Nifio Southern Oscillation ( ENSO)
on TWSC was explored, and the uncertainties of TWSC driven by GRACE were discussed. Some findings were
shown as follows: (1) There was a downward trend on TWSC in TPRB during study period. Except for individual
years, the loss of TWSC was more than 35 mm/a. The main component of TWSC was the change of soil moisture,
so it could be inferred occurrence of regional drought events was mostly related to the continuous decline of soil

moisture. (2) The spatial differentiation of TWSC was obvious, with a downward trend in the southwest and an
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upward trend in the northwest. Of the whole study area, Nujiang basin is the area with the largest loss of TWSC.
The area where water reserves had declined severely was the area where extreme drought occurs. (3) The influence
of ENSO on TWSC exhibted a 2. 72 month time lag and an amplitude change of 0.95 mm per month. The influence
intensity of ENSO in regions where water reserve showed a significant loss was relatively large. (4) Although the
error caused by filtering could be restored to a certain extent by using double-scale factor method, the inversion
results, affected by spatial resolution of the data, could only reflect the tendency of TWSC and be of difficulty to
describe the detailed characteristics of TWSC.

Key words: terrestrial water storage (TWSC) ; spatiotemporal differential; ENSO; Tibetan Plateau; Three Parallel
Rivers Basin (TPRB)
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