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Impact of Mainstream Backwater on the Water Environmeht of the Trlbutarle,s
of the Three JGorges Reservoir at Low Water Level V' % U

CHEN Zl-Juan SONG Xian-fang'"” ZHA G Ylhg hua', WEI Xla()1 7 TANGJ_Yul #, QIN Wen-jing' "> ‘
(1. Key Ldbordtor:y Df ‘Water Cycle and. the Surfdt:e Process Institute of Ceogrd’phlcdl Sclenee and Natural Resdurcés, Chinesé”
Academy | of SClences Beijing 100101, Chinaj 2 Sino- Danlsfl College University of ﬂunese Acadlemy of Sciences, Beljing 100190
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China’ 3. School of Resources and Envnonmen’t UaneI‘élty of Chinese Academy of Sclences Beijing 100049, China)

Abstpact To prevent. the eutrophication of trlbutarles ‘and guarantee water quality and safety in the Three Gorges Reservoir, research on
the lmpac’[ of maimstream’ backwater on tributary water! env-lmn_r_r_l_eﬁ't% is of great significance. The investigation and sampling of the
Yangizermainstréam and its major tributaries in the reservéir region were performed from August 7 to August 12, 2016, through which
the overall hydrochemical environment of the Three Gorges Reservoir has been revealed, and the impact of mainstream backwater on the
hydrochemical characteristics of main tributaries has been determined during the low water level operation period. The results showed
the following; (D The electrical conductivity of the mainstream varied from 291 pS-cm™' to 336 pS-cm ™', whereas that of the

mainstream backwater unaffected zone of the tributary varied from 183.7 puS+cm ™" to 518 pS+cm ™'

. The electrical conductivity of the
mainstream backwater affected zone of the tributary varied from 267 wS-cm™' to 330 wS-cm ™', which was close to the mainstream
variation range. (2 The variation range of the 8D and 80 values of the mainstream were — 81.60%c- — 75. 16%0 and — 11. 57%o-
—10. 26%0, whereas that of the mainstream backwater unaffected zone of tributaries were —59.94%oc- — 43. 67%0 and - 9. 00%o-
—6.04%o0; those of the mainstream backwater affected zone of tributary were —77. 85%0- —50. 75%¢ and —11. 06%0- —7. 33%o, which
showed the same pattern as those of electrical conductivity and mass concentration of main anions and cations. This means that the
mainstream affected the waterbody composition of tributaries through backwater as well as the chemical characterization of tributary
water. The extent of mainstream backwater influence on tributaries was negatively correlated to the distance between the tributary
estuary and Three Gorges Dam as well as tributary discharge. The hydrochemical characteristics of the mainstream backwater unaffected
zone of the tributary were related to the tributary catchment properties. Tributaries with denser populations and higher proportions of
cultivated land have poorer water quality. Mainstream backwater can pollute tributaries of better water quality and optimize those with
poor water quality.

Key words: Three Gorges Reservoir; main tributaries; mainstream backwater; water chemical characteristics; hydrogen and oxygen

isotopic characteristics; land use
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Fig. 1 Mainstream backwater affected zone of the Three Gorges Reservoir in low water level operation period and location of sample sites
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Table 2 Distribution range of the concentration values of main anions and cations (Cl~, SO,

K*, Ca®*, Na*,

and Mg?* ) in the waterbody of the Three Gorges Reservoir/mg-L !

v R=N S b=y ELyke BE
Cl~ 2.36 ~37.89 9.47 ~21.98 12.21 ~19. 17
S0;~ 2.95 ~144.50 34.75 ~46. 11 34.97 ~41.05
K* 0.59 ~7.50 2.33 ~3.09 2.25~2.68
Ca** 23.09 ~59. 68 27.46 ~39. 84 33.84 ~37.97
Na* 2.54 ~27.94 8.46 ~16. 04 10. 34 ~14. 67
Mg** 3.64 ~18.24 6.86 ~9.53 7.91 ~9.32
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