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> Introduction

1.1. Global surges of reservoir construction
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1.2. Reservoir impact on GHG emissions
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1.4. Why the three reservoirs are interesting?

(a) Seine Basin /,
~ e
N ‘ = ’ \”“
\} ) N ¢ '“\Q,N’A ey
o Paris Marne *,
\,f/ g Aube \—lj)
: +» @
; (¢)
Strahler's order L g &
o =& e R A
— Yonne ? \
2 it \} {\\
3 \
—4 4
0 50 100 km { ) \'\
| I— -

A

N (b) Marne R.

Marne river

L. :L\_ (
Ly B
aU R \
g '}f}'\(‘hampaubcﬂ

(¢) AubeR.
Aube River

(d) Seine R.

Upstream . ;
® Up Seine River

® Reservoir

® Downstream

Characteristics:

v Small surface area (maximus 21~48
krnz)
v"  Diverted from their teeding rivers

v’ Specific water management strategies



> Introduction

1.4. Why the three reservoirs are interesting?
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Seasonal variations of CO, concentrations (2010~2013)
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1.5. Main objectives of this study

|.  Understanding the seasonal dynamics of pCO, in the three
reservoirs and their related rivers.

Il. Identifying the impacts of reservoirs on pCO, of their downstream
rivers.

Ill. Trying to calculate long-term dynamics of pCO, in the three

reservoir based on observed data.
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1.6. Methods

Sampling sites covered reservoir, upstream and downstream of the Marne, Aube and Seine rivers,

with the intervals of once a month from 06/04/2019 to 18/11/2020.

60 mL. = 30 ml
water + 30 ml air 3-way valve Shaking for
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» Results
2.1. CO, dynamics in three reservoirs and related rivers
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2.2. Reservoirs lowered pCO, in downstream rivers during emptying period

A. Filling period: water entering reservoir B. Emptying period: water leaving reservoir
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2.3. Reservoir changed water quality in downstream rivers
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2.3. Reservoir changed water quality in downstream rivers
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> Results

2.3. Reservoir changed water quality in downstream rivers
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2.4. Feasibility of calculating long-term pCQO, in three reservoirs

Calculated CO, = f (pH, Temp, TA)
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2.5. Vertical patterns of pCO, in three reservoirs
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2.5. Vertical patterns of pCO, in three reservoirs

Surface Bottom
Date Temple Lake (patm) | Temple output (patm)
2019-08-13 447 1062
2019-09-17 415 1182
2019-10-18 556 507
2020-07-21 573 2530
2020-08-25 1002 1486
2020-09-22 332 602
2020-10-14 323 424

CO, degassing in the release canal is also an important
component of CO, emission from reservoir!
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» Conclusions, perspectives and implications

Conclusions:

I1.

I11.

IV.

Similar seasonal dynamics of pCO, were observed 1in the Marne, Aube and Seine reservoirs and
their related rivers during April 2019 to November 2020. Riverine pCO, were generally high in
summer, which were contrast to reservoirs.

Three diverted reservoirs in the Seine Basin significantly lowered pCO, in downstream rivers
during emptying period, and also changes water quality in the downstream rivers.

pCO, increased with increasing water depth, highlights importance of CO, degassing in the
release canal of reservoirs.

The potential impacts of precipitation changes in France under future climate change should be
also evaluated by modelling approach, especially the hydrological changes and biogeochemical

impacts of these reservoirs on their downstream rivers.
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