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Water Level Variations of Yamzho Yumco Lake
in Tibet and the Main Driving Forces

CHU Du' > PU Qiong® WANG DUI* MIMA Ciren* LABA Zhuoma' ZHANG Xueqin’ SUN Rui’

(1. Institute of Plateau Meteorology China Meteorological Administration Chengdu 610072 China;
2. Tibet Institute of Plateau Atmospheric and Environmental Sciences Lhasa 850000 China;
3. Langkazi Meteorological Bureaw Langkazi 851100 China; 4. Tibet Bureau of Hydrology and Water Resources Lhasa 851100 China;
5. Institute of Geographic Sciences and Natural Resources Research CAS Beijing 100101  China)

Abstract There are over 1 000 lakes on the Tibetan Plateau ( TP) and their areas account for 49. 5% of the total
lake area in China. Lakes on the TP play critical roles in the water cycle and ecological and environment systems of
the Plateau. A better understanding of lake variations on the Tibetan Plateau is important for evaluating climate
change and regional environment consequence under global warming. In this paper the water level variations of
Yamzho Yumco Lake a representative inland lake and one of three holy lakes on the TP and scenic spot located at
southern TP and correlations with main climate variables ( precipitation temperature and evaporation etc.) are
analyzed using hydrological and meteorological data from 1974 to 2009 in Baidi Hydrological Station within Yamzho
Yumco Lake basin. The results show that annual mean water level of the lake is 19.06 m and the highest level rea—
ches t0 21.37 m in 1980 with the lowest level record of 17.08 m in 2009. Water level of the lake generally has
been decreasing sincel974 when hydrological record started. In detail annual water level was decreasing from
1974—1977 with the mean annual decreasing rate ( MADR) of 0.26 m/year and increasing from 1977 to 1980
with the mean annual increasing rate ( MAIR) of 0.4 m/year. The highest historical water level recorded in 1980.
The significant decreasing trend occurred from 1980 to 1996 with MADR of 0. 21 m/year. 1996 is an increasing
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turning point for water level changes until 2004. since 2004 there has been a obvious decreasing trend until 2009
with MADR of 0.57 m/year. For the annual water level changes from 1974 to 2009 the decreasing period of time
is 56% of the total hydraulically record time and the increasing period of time is 44% of the total hydraulically re—
cord time. From 1974 to 1984 and 2001 to 2005 the water level is above the mean annual water level and the rest
is lower than the mean annual water level. The lowest monthly water level is in Jun and the highest value is in Octo—
ber. There is two — month time lag between the highest monthly water level and precipitation. Water level changes
of the lake are mainly caused by precipitation fluctuation. Temperature is dedicated to water level changes through
glaciers and snow melting within the basin under continuous increase in temperature. There is a negative correlation
between evaporation and water level variations which means that higher evaporation leads to decrease in water level
of the lake. Particularly the fluctuation of inter-annual precipitation is the main driving forces for water level varia—
tions. The impact of human activity and the engineering measures such power plant construction on the water level
variation is limited. Yamzho Yumco Pumped Storage Power Station has been in operation in 1998 and the basin en—
vironment ameliorates under background of warm and humid climate and its impact on water level variations are lim—
ited. The design goal of the power plant is that during summer the water is pumped from Yarlung Zangbo River to
the lake using extra power and in other seasons the power station generates power. However if the water between
lake and river can not keep in balance and meet the design goal of the power station the impact of the power sta—

tion on water level variations can not be ignored.

Key words: water level variation; driving forces; Yamzho Yumco Lake; Tibetan Plateau



