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Vertical distribution characteristics of water temperature in front of
Xiaowan hydropower plant on Lancang River
LIANG Sigi' . LU Ying"? . YANG Fuping’ ,ZHAO Zhuyan' , XIAO Fujin' ,JJANG Yongjian'
(1. Institute of International River and Eco-security ,Yunnan University , Kunming 650500, China;
2. Yunnan Provincial Key Laboratory of International Rivers and Transboundary Ecological Security ,
Kunming 650091, China ;3. Huaneng Lancang River Hydropower Inc , Kunming 650214 ,China)
Abstract; Water temperature is a key environmental factor in the aquatic ecosystem,and it plays an important role in the survival
and reproduction of aquatic organisms as well as the ecological balance of the aquatic environmental system. The building of
large reservoirs will change the original water temperature structure of the river,and the water temperature stratification will
appear in the vertical direction, Due to the limitation of observation conditions and methods, the stratified observation of water
temperature in reservoirs with water depth over 200 m is seldom carried out both in China and overseas. In this study, Xiaowan
hydropower plant on Lancang River was taken as research object,and the uninterrupted high-density water temperature data of
1-200 m depth in front of the dam was obtained to examine the vertical water temperature distribution characteristics in front of
the dam of Xiaowan hydropower plant. The results showed that Xiaowan reservoir was a typical stratified reservoir with annual
water temperature stratification in front of the dam,which appeared most obvious in summer and most subtly in winter. The an-
nual average temperature difference of surface and bottom water was 8. 14 ‘C and the annual change rate of water temperature

relative to water depth was 0. 04 ‘C /m. There was a positive correlation between surface water temperature and air temperature
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in front of the dam,and the maximum water temperature appeared lags behind the air temperature. The changing trend of ther-

mocline thickness was opposite to the depth and the depth of thermocline decreased in spring,increased in winter while remained

stable in summer and autumn, respectively.

Key words:; Xiaowan hydropower plant;vertical distribution;the thermocline; Lancang River; water temperature
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Fig. 1 Schematic map of Xiaowan hydropower plant

2 & 5% o 157



F1T4& %64 ARG AFFE 2019 F 12 A

1.2 KEMK

AMEFE LA/ NS K FE IR 200 m PRIK I B 25 43
A RHE A RIS 2 3R A1 50T ] AR WL DA % o
AR I [R] 7 91 | 3% 8 1 9 B K IR BCHE . ZE IR oL
B S5 WY BRI E B ifi ) R P 28R RS
IUFTZK S W A e R . 7R KT 37 5 R
PR UTT 7K §il 3 4 L 2% 20 3R )2
) i JZ2 A 7 A0 15 AT SISt DAL 2 DAAIRTH /K i BHL
JIRFEE A 7 A R o7 B % » 30U 2 ) 7K Uk B A1 15
HILE 2, B ZKARAT fEAZ 0% B S5 PR 225 e g
PPRFHELR IR )Z KA B T 7K 138 Sk 25 A g ik
AR B/ R I o) 2R 2 7K T S s R A 2 P A v
W 7K BRI K T B R R B N . A R
LRI 20 DMEK (B 5 To1 & T20) , I &K R3S
il 1~200 m, BN RE X N KR IR 1, AR
AR E A 2016 4 8 H % 2017 4 6 H . RAE
F5% A 30 min,

2 INEKEBIEINETKBRERIR A E
Fig. 2 Schematic diagram of water temperature chain layout

method in front of Xiaowan hydropower plant

®1 BIREIRAR

Tab. 1 Probe and corresponding water depth

Wkt KB/ m Wk s KR/ m
Tol 1 T11 30
T02 3 T12 35
TO3 5 T13 40
To4 7 T14 45
TO5 9 Tl5 50
TO6 11 T16 60
T07 15 T17 80
T08 18 T18 120
T09 21 T19 160
T10 25 T20 200
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Fig. 3 Monthly mean water temperature observations
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Fig. 4 Change rate of water temperature relative to water depth
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Fig. 5 Seasonal variation of vertical water temperature in front of Xiaowan hydropower plant
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Fig. 6 Surface water-air temperature diagram
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Tab. 2 Depth and thickness of thermocline in front of dam of

Xiaowan hydropower plant

Hy ILERZBREE/m IERZIEEE /m
8 1..00 24. 40
9 1..00 40. 00
10 1..00 41. 88
11 7..00 48.50
12 27.45 37.74
1 35.65 18. 87
2 32.14 17.50
3 17.97 23.35
4 1.00 33.50
5 1. 00 21.13
6 1..00 41. 67
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