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1. Research background

 National demands: energy security, carbon neutralization, poverty relief

100 p

SEES IR EHA |

. . 70000 [ e 1 60%
<~ Carbon peaking and neutrality il s I .
. L f; \"A-__

< Hydropower improve energy structure ﬁs"“"“ » K

8 40000 /)
. = B 1 30%

< Small hydropower & pumping storage * .} S0 e d
- ’ 20%

20000 /
20f 10000 - 1 10%
0 0

mEx fAx ERZ

7R BXFAET +E

1950 1960 1970 1980 1990 2000 2010 2020

'pf'thEki HE— | SE/N\Y
5 Ed
m 3.07 L . %Eﬁ“FEEEAEJ:
BT, — 18.715¢ e iy BHEAIMNE N T HER
/ \ sof y=1C)
‘." IH{Z:FEEEI \" 251 WiF: RIEKE 2018-08-03
\%F&E‘éiﬁ&"%ﬁ/ﬁ 20}
\\

- \Q) AHE—AK

8.385:

\\

s

e

7 N\ HHERALY

19.515¢

ke BEIRZRRIE/ 7 1ZkW-h-a”

N
(5]
T

N
=]
T

o
o
T

o

MEX SR Bnt




1. Research background

1 National demands: energy securlty, carbon neutralization, poverty relief
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1. Research background

d Main study area

< The upper Yangtze River with 5 large dams

< The upper Mekong River with 5 large dams % 7 LT o BB 8 48 K P 2 40 ) T
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2. Impact on biogeochemical cycles

d Knowledge gaps
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1. What happen to the trapped biogenic elements in the reservoirs?
2. What spatial patterns are the GHG emission in reservoir cascade?




2. Impact on biogeochemical cycles

1 Deep reservoirs enhance N & P bioavailability downstream
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2. Impact on biogeochemical cycles

d Quantified the interception and delivery of N and P in cascade reservoirs
Wil A

Dam

RERE Wz
NO;;:':’:'.:: :'.’."‘.'o:"-'.’-'ﬁ..“':‘ . KEED KEE2 KEE-1 KEE ‘\I ROEE
5 R ... LI :.' . EBEE T T Teii Te “'\ \
NH:ISRP .’ (sN;l:,SRP) 4 I X b ?mmhﬁﬁﬂ
DA KETER Af A "’Aff - /T " e \
PR ‘I T ’1 T - s
— WEEDR R R R, R |
- NEWS2iissal "
— ER/RER: T
mRSER: PON & :
Biogeochemical cycles in deep reservoir PP O Interception of TN and
; ™ TP ™ TP ™ TP BRSER: DON NH, NO, i
Xiaowan Rat:.:gml 13%  7.9% | { 131%  45.9% { 10%  4.8% | | DOp DIP TP’ regeneratlon Of

S— o] [aman] [ | ERRREAEE bioavailable N and P are

anan S e el well correlated to HRT

SHP] \ Sl LR Dam (Dare VY : ik
-I".inﬂmm'nh‘ TP ;.:.- .
o Ll o /™ ”T‘;JL O The regeneration of N &
b ; kq Ky k|/r 3 . .
% R N L P is more strong in deep
: L™ 0 qmdyw I I . .
Jinghong 3 LY 4 4

sssss D am— A% reservoirs with large HRT

Interception and delivery N and P in cascade reservoirs



2. Impact on biogeochemical cycles

 Carbon based GHG is extremely low and decrease with reservoir age
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2. Impact on biogeochemical cycles

 Nitrogen based GHG is low but increased by N inputs and temperature
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. Impact on biogeochemical cycles

1 Spatial pattern of GHG in reservoir cascade and implication for planning
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3. Impact on fish and conservations

ad Knowledge gaps
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d The challenges

1. The physiological plausibility of reservoir ecological operation for downstream?

2. The proper measure for fish conservation in permanently impounded upstream?




3. Impact on fish and conservations

1 Pulse of high velocity for spawning and low velocity for hatching
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3. Impact on fish and conservations
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3. Impact on fish and conservations

d Optimized operation coupled e-flow and water temperature requirement
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3. Impact on fish and conservations
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3. Impact on fish and conservations

1 Alternative habitats in tributaries of reservoir section
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3. Impact on fish and conservations

1 Alternative habitats in tributaries of reservoir section
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4. Remarks and perspectives

1 Key remarks
<> Reservoirs intercept total phosphorus and nitrogen, but modify nutrient
bioavailability downstream due to biogeochemical process in reservoirs.

<> The reservoirs in the upper Mekong River has very low GHG emissions, and

river damming does not increase GHG emission .

< Ecological flow can largely improve fish spawning; however, it is essential to

rematch the time of reaching accumulated and critical temperature thresholds.

< Tributaries can provide alternative habitat for impounded mainstream, where

original habitats are permanently lost



4. Remarks and perspectives

Key element: Climate change, Information technology
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