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Macroscopic hydro-thermal processes in a large
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Combined effects of climatic change and hydrological
conditions on thermal regimes in a deep channel-type reservoir

Lidi Shi + Khosro Morovati  Jian Sun -
Binliang Lin - Xinyu Zuo

v 7 Sepnber 202 Ayt 1 amary 2023

Abstract The thermal regime in large reservoirs
plays a significant role in the water quality and eco-
system succassion: however, little is known about
the impacts of regional dimate changes and hydro-
logical conditions on a sizeable stratiied reservoir
with strong inflow conditions, Le., the Ximgjiaba
Reservoir, Using measured data from 2014 to 2018,
the monthly and seasomal variations of the ws
temperture, thermal stability, and their influe
facors were addressed by using empirical modkls.
The results showed substantial variability and sea-
sonality in the reservoir water temperature, which
conelated highly with the air temperaure. inflow
water temperature, and discharge. Carrespondingly,
there was a seasonal varying thermal stratfication in
the reservoir’s yearly cycle, with its duraion being
up o 4-5 months, the maximum surface-botiom
water temperature.difference being up to 7~ 10 °C.
‘There were significant positive correlations between
Schmidt's stability index of the thermal structure
and inflowsreservoir temperature difference and the

L Shi- K Morovati-J.$wn () -B.Lin
Stae Key Laboratry of Hydroseience and Enginecring.
Depariment of Hycraulic Engincering, Tinghua
Unixcoity, Beijing 100084, China.
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surface-bottom lemperature differences, while nega-
tive coerelations with large discharge. Moreower, the
inflow tends t influcnce thermal stability by retain-
ing hypolimaion cold water, with its maximum bot-
tom hysteresis residence time being up to~4 months.
Research findings indicated that climate warming
in the recent 30 years (1988-2017) would cause a
0.213 “Cldecade and 0.153 ki/m/decade increase in
reservoir surface waler lemperature and Schmidt’s
stability index. respectively. Among these varias
tions, the inflow temperature increase caused by cli-
matechange ccounicd fr thelages proportin,
016 “Chlcade and 0,115 Kinckcade. Thereore,
climate warming significanly affected the thermal
regimes in this large reservoir, and the inflow water
temperature increase due 1o warm aif was the main face
tor akering the reservoir’s thermal structure. Findings
from the present study provide a fresh perspeciive on
bow 1o best optimize the deep channel-type reser-
voirs' waier quality in the face of anticipated climate
change.

Keywonds Deep channel-type reservois - Thermal
regimes - Climate change - Empirical models
Introduction

As a fistorder control, climate change and hydrologie
cal process shifts are globally oceurring. infloencing

large stratfied reservoirs through complicated direct
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Evaluation of genetic diversity and population
structure in Leptobotia microphthalma Fu & Ye, 1983
(Cypriniformes, Cobitidae)
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Abstract
This paper repores the st account ot dynanic changs on gencic diversty and Pk s
of Leptobotia the Yangrze

and population structure of twelve populations of L. micophihalma collected in 2010 and 2020 were esti-
mated using 12 nuce: ers. Reduction of 2010 ard 2021
pot sgaificant in a paired t-tes (p > 0.05), but population structure of L. microphibabna had a i

to change t i ation llected in 2010 were all

cant (p> 0.05). However, differertiation (Fs0) among some populations collected in 2020

igni

(p < 0.09), which indicated the population scruccure of L. micraphhalma was changing. Corrdaton

analysis indicated that negative correlarions between the generic diversities and geographical clevations
for seven popul: liected in 2020 (¢ = -0.819,p = 0.039), which
means that populations of L. micrephthaima in high clevation regions were more vulnerable than those

in low elevation regions. Finally, some suggestions or conservarion and restorstion are proposed, such
a5 artificial propagation, to prevent the further reduction of generic diversity and papulation resources

Keywords

Conservation biology, fish ecology, microsatellies, restoration

* “Thesc authors contribuced cqually to this work.
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