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Introduction




I Changjiang River - also known as Yangtze River || IEGTENENEGEGEGEGEGEGEGEEEGEGEEGEEEE

O Originates from Geladandong mountain of Qinghai-Tibet
Plateau in southwest China
O River length = 6300km
;;‘__,b & [ Catchment Area = 1.80 million km?
_ (EEANTSGG T R A, A Annual runoff = 985.6 billion m?
RGeS AN

2r

Geladandong
mountain

= 1/3 population of China
= 1/3 water resources of China
= 1/3 food production of China
= 1/3 GDP of China



Il Uneven spatial-temporal rainfall distribution [

Wet season: May—October Dry season: Nov-April
Earlier rainfall in the middle-lower reaches than the upper areas, in south than north

EL 5400m ¢

Jul~Sept, mid-downstream {
of Jinsha river

’ -/
May~July, Wu River, Yuan & Li April ~ Jun
river of Dongting Lake Xiang & Zi river of DT Lake
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- Joint regulation of engineering works is the key for river management capacity _

Joint regulation scheme of engineering measures, increased projects gradually. Now there are 125 water projects involved.

In 2023, 125 water works:
53 reservoir, Regulatory storage: 116 billion m3, Flood control storage: 70.5 billion m3

* 46 flood storage and detention areas
* 11 pumping stations q@ = q
. 3 e 4
* 9 sluice and gates | — 1 H :
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- - o ) e Start from 2019, not only

reservoirs but also retention

regulation

scheme , basins, pumping stations, water

intake projects etc. were
included in the scheme




Bl Reservoir become the most valuable engineering measure for IWRM L

Reservoir
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Protect ecosystem & Improve navigation
environment



Bl How to achieve multiple-objectives - Reservoir regulation_

Flooding season

Normal Pool level :
Impoundment Drawdown period
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« Maintain navigation & environmental flow

Water level (m)

August Oct Dec June



Il Reservoir regulation is the main measure for river management || IIIEIEGEGE

e

Central-Contrel-Room of
=aree Gorges Power Plant=

-
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Ecology Water

restoration Hydropower Shipping

supply

Since 2011, -Store water by the « Is essential for *Improved
R e CWRC carried out end of flooding sustainable and significantly both
AR B8 2020 00 o0 a0 a8 ecological season and release green water way at the Left bank pewerplant
regulation of water to development downstream of the of three gorges project
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' to create artificial ownstream an Three Gorges ownstream
Tna;?gfggerg;%cti;éc;:rr‘; :1: rf' flood to promote reduce impacts from Reservoir greated particularly in dry
Shashi river reach fish produc“on salt water intrusion a world-record for season.

at the estuary area single project *In 2021, the
*From Danjiangkou power generation: shipping throughput |
reservoir diverse produced 103.6 of the Three Gorges .
water to north Chin, billion kw.h Hub exceeds 150
for both domestic million tons (the
use and ecological design capacity is
restoration 100 million tons, and
(groundwater it was reached in

recharge) 2011).




Changes and Challenges




- Global climate will likely enter a period of significant changes in the future -

SYNTHESIS REPORT

Q 6" IPCC report: the warming range of land will continue to be higher than ARG Synthesis Report:
that of the sea, and the warming range of the Arctic will be significantly Climate Change 2022
higher than the global average. The warming rate of the lower
troposphere in the Arctic is likely to exceed the global average.

September 2022

O Other researches also agree that the global climate will enter a period of
significant change in the future, record-breaking extreme events will

occur frequently.




- Increased Urbanization impact _

Due to urbanization impact, in the middle-downstream the duration of high water level is getting longer.

O Decreased floodway capacity.

O Increased draining capacity of cities resulted in
higher water level.

O Flood transportation after reservoir operation is
different from that of nature river.




- Operation of large-scale water project caused profound impact _

Water level at Chenglingji station — a gauge station at middle-downstream
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- Human activities have a profound impact on the hydrological regime _

O The exchange of water and sand between the Changjiang River, Dongting Lake, and Poyang Lake. Due to the joint
Impacts of natural factors and human activities, the relationship between the rivers and lakes continues to change.

O Historically, natural factors such as tectonic subsidence and sediment deposition were the dominant factors, but the

Influence of human activities (such as reservoir operation at the upper Changjiang River) has gradually become
dominating in recent years.
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- Increasing demand to the water network development — e.g. middle route -

87.60

O Runoff decreased and dry years happened more often
in Han River. Too much dependability to this project 458 71.32

might not be wise.
48.48
O The currently under-construction follow-up Project - the 38.43
water diversion project from the Three Gorges -
Reservoir to the lower reaches of the Danjiangkou '

Reservoir, will increase the water diversion volume from .
9.5 billion m3to 11.7 billion m3. 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019 2019-2020

Water transferred from Danjiangkou reservoir to North
China (100 million m3)

>  1956-1998
sd 38.8 billion m3
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- New situation — basin-scale drought in 2022

O Aug ~ Oct, 2022, the main stations in the middle and lower reaches of the Yangtze River recorded the lowest water
levels in the same period in history since the measured records.

O Dongting Lake and Poyang Lake entered the dry season ahead of schedule on August 4 and 6, and the links between
the river channel and Dongting Lake were cut off by an average of 3 months earlier than in the past 5 years.
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Il Water resource allocation capacity downstream becomes insufficient [[NEGTIEE

U The operation of large group of reservoirs upstream has caused significant reduction of sedimentation to the

downstream areas, the middle and lower reaches of the river have been scoured along the way, and the water
level has been reduced.

O The low water level caused serious impact on the water supply at the middle-downstream of the main stream
(engineering water shortage).

- Water level Changes at downstream stations

IR
W The cumulative decrease in
Discharge water level in 2016 compared

- SIEHEE (m?/s) to 2003

Yichang 6000 0.74
| Zhicheng /7000 0.59

Shashi 6000 1.74
Luoshan 10000 0.91

Hankou 10000 1.10

Gauge stations at middle-downstream of Changjiang River



- Problems with water intake & water use management _

ater resources demonstration Water right trading Online monitoring of water intake

O Mechanism of carrying out water O lack of endogenous motivation O Water intake monitoring is not fully
resources demonstration for for water rights trading. covered.
planning project needs to be
established.

HydroTrade

‘Credits sold
Conservation
<+ target

$ subsidy

$ payment

h
Cunservaiion!" \\
target===>,= == redffs b ‘
U Oughg




Il It is difficult to apply water saving in Changjiang River |G
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O Implement the 4 principles in development planning and project construction: city = s bo b
development, population growth, land use plan, industrial and agriculture production, shall cosrom ovime

be determined according to water availability. ::%"l..-ﬁ:w’"ﬁi : o
O Need to continuously promote saving water and reducing emissions, using renewable sz "
water, and improving water resource carrying capacity, increasing water use efficiency... g e
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- Eutrophication causes frequent algal blooms in some rivers/lakes _

O The eutrophication level of 29 tributaries in the Three Gorges Reservoir area in the past 10 years shows that: 8
tributaries are eutrophic, and 21 tributaries are mesotrophic.

(d Recent observation shows that risk of algal bloom is increasing in Han River — downstream of water diversion
reservoir.
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| Bicdiversity and resources decline |

O The Chinese sturgeon —a migratory fish, no natural breeding activities have been found since 2017.
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Difficulties in meeting the minimum flow requirement _

O During dry year it is difficult for some sections to meet demands

1 Management issues — not fully understand the importance
O Lack of monitoring capacity
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I Difficulties in environment protection and eco-system restoration [N

O The guarantee system of environment flow = to be established
O Lack of monitoring system of eco-system
O The means of ecological protection and restoration are relatively limited (artificial proliferation and release)

O The scope of ecological regulation = to be further improved

Distribution of rivers and lakes with excess There are more than 400,000 chemical
total phosphorus companies along the river



Il Demands to navigability increased dramatically

The navigation reaches its design capability at three gorges ship lock 20 years earlier than the plan

Need to
Improve
navigation
.Now capability
. « 150 million t
2016 Insufficient
. 4 times navigation

Exceeded 100
ik million t

 Exceeded 100
million t

%003

e 34.3 million t




Jlll Management capacity need to be improved |
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Multi-player coordination mechanism need to Decision support system need to be improved
be established



Water Resources Management in

Changjiang River

Planning & Practices




 Built > 40,000 large, medium
and small reservoirs, including
Danjiangkou, Yahekou and
Bailianhe.

Constructed flood storage and
reclamation projects such as
the embankment blockage of
the Yangtze River and the
flood diversion project of the
Jingjiang River, cut straight at
the lower Jingjiang River
reach.

Lay a good foundation for

the River water conservancy
construction.

* Built a number of backbone

projects that have a major
impact on economic and social
development, such as the
Ertan, Gezhouba, and the
Three Gorges.

Constructed the embankment
of the middle and lower
reaches up to the standard,
the improvement of the main
stream of the middle and lower
reaches, flood storage and
detention areas, the treatment
of Dongting Lake and Poyang
Lake, the embankment of
important tributaries, the flat
embankments for returning
floods to fields and lakes, etc.

Flood control capability has
been significantly improved.

Il Three stages governance and protection [

 The planning system has been
continuously improved.

* A large number of regional water
diversion projects have been
implemented successively, such as
the first phase of the east-middle
route of the South-to-North Water
Diversion Project, diversion from
Han to Wei river, and water
diversion from Jinsha river to central
Yunnan province.

 Key projects such as Xiluodu and
Xiangjiaba were put into operation.

» The flood control and drought relief
command system and the
hydrological monitoring station
network system have been
improved.

* The protection of water resources

and water ecology has been
continuously strengthened.

2011~

High quality development and
protection



Bl Vaster planning of Changjiang river basin — upgraded regularly

Flood Control

* Approved by the state council c Flood management Waterlogging control Water resources assessment and
» Guiding document for basin % & allocation
development & protection m hazard mitigation _ _
- Update regularly: . River regulation Water supply
1st edit - 1956 o rrigation
2"d edit - 1990 o Integrated Water Igatio
d . - :
Bth ed_lt 2012 = Resources utilization Hydropower
4t edit — 2022, flood & C
Drought management :g ‘ Water resources Inter-basin water diversion
) rotection -
% P Navigation
- Protection of water, Environment &
: \ . * Planning management
&_) environment and ecology protectlon * Flood control & drought relief
@) ecology : « Water resources management
Water & Soill « Water resources protection
g’ conservation « Water & soil conservative
. — » River channel management
E * Project construction and operation
] management
© Integrated basin - Supervision and management of gauge
al management Cross section
 Integrated operation of key engineering
measures
* Emergency response




Hll iImplement WRM based on the water allocation plan IIIIIEIGNGE

Water regulation Real time water

N scheme 4 ) gelation

« Control water use « According to meteor-
according to total hydrological prediction
available water - Put forward the section * Propose regulation - Normal water supply
» Proposed control indexes control target guarantee scheme to ensure water « Ensure minimum
for sections plan demands discharge
- Proposed to meet the » Propose regulation « Ensure basic ecological
water resources scheme to ensure control flow
utilization regulation indgxa « Emergency response
: mode
Water allocation plan \_ - Annual water \_ -

for rivers regulation plan




- Compilation and approval of water allocation plans for cross-provincial rivers _

O Since 2011, CWRC completed water allocation plans for 23 rivers, among which 21 were approved, 2 on the

mainstream remain in reviewing process.
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0 50 sections are included in the assessment in the most rigid
water resources management system, involving

= 7river basins: Han River, Jialing River, Wu River, Niulan
River, Min River, Tuo River, Chishui River

= 8 provinces (municipalities): Sichuan, Chongging,
Yunnan, Hubei, Guizhou, Gansu, Shaanxi, Henan.

O Evaluation

* index: the minimum flow and the daily average flow of
the section shall be not less than 90%.

= Results - the satisfaction degree: 47 sections >90%, 3
sections < 90%.
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Il Middle route of south to north water diversion project [NENEGEGE—————E—mbibE
I
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Approval of water regulation plan for next T KA T ARIRRA LI
year — end of Oct each year
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Il Middle route of south to north water diversion project NG

d By end of Sept 2023, in total the project has transferred >58.8 billion m?3 of water, and implemented a total of about 9
billion m3 of ecological water replenishment

O The water supply have alleviated the water shortage in North China, and the groundwater level in the recharged areas
has risen significantly.

Accumulated water supply

600 588

524.69

500
— S e EZSAIIK 432.58

400
Groundwater recharge

300

254.48

0.95m

200

0.5m

108.58

100 60.12
21.67 .
0 [

2014-2015 2015-2016 2016-2017 2017-2018 2018-2019 2019-2020 2020-2021 2021-2022 2022-2023

d
e
e
P
e

o Deep Shallow
Henan  Beijing  Tianjin Hebei

Groundwater level raised during 2015-2021



Determine environmental flow indicators

O Defined environmental flow management targets
for 131 river sections for 85 interprovincial
river.

L Safeguard measures for ecological flow
scheduling are proposed
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- Ecological flow in interprovincial rivers and lakes

The protection of the ecological flow of key inter-provincial rivers & lakes is generally good during 2020 ~ 2022.
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- Monitoring minimum flow for sections _

O In total there are 288 sections = 70 provincial boundary

sections + 99 water system node sections + 149 water project

sections + 16 important city sections

O 244 sections are of hourly data reporting (some

stations reported manually).

No. of sections

Meet (daily reportin
demands ) y Tep 9
discharge
100% 123
>90% 247
>80% 265
>60% 282

< 60% 6

No. of sections
(daily processed
discharge
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249 (86%)
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6
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I Promote and improve water intake management [

Water right trading Online monitoring of water intake

O Promote and support online

ater resources demonstration

O Take imitative for water resources O For areas where the total water

analysis and demonstration for
planning project

O Continue promoting establishment

of policy and mechanism.

use amount reaches it upper
limit index, promote water right
trading to solve the water
shortage due to management
iIndex

Continue pursuing establishment
and development of water right
trading system.

monitoring at water intake
facilities, important water
diversion projects, large scale
irrigation system etc.

Invoke the measured data into
data platform in river commission
and ministry level.




- At real time, Joint regulation of engineering works is the key for river management _

Joint regulation scheme of engineering measures, increased projects gradually. Now there are 125 water projects involved.

In 2023, 125 water works:
53 reservoir, Regulatory storage: 116 billion m3, Flood control storage: 70.5 billion m3

* 46 flood storage and detention areas
« 11 pgmping stations q@ — = o
* 9 sluice and gates | — T H % :
6 water diversion prpjects o | ¥
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Annual Joint

20184E Start from 2019, not only
reservoirs but also retention

regulation

scheme , basins, pumping stations, water

intake projects etc. were
included in the scheme




- At real time, Joint regulation of engineering works is the key for river management _

Water impoundment process

00

800 ---With Three Gorges Reservoir O Start impoundment earlier

than usual

J00
---Without Three Gorges Reservoir

600

O Kept higher level during

c00 summer season

400

O Decision was made base on
short + long term
meteorological and

200 hydrological forecast

EWr] B Rt =B

300

100

D
2023/1/1 2023/2/1  2023/3/1 2023/4/1 2023/5/1 2023/6/1 2023/7/1 2023/8/1 2023/9/1
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- Appy Integrated solution for River / Lake restoration _

O Increase the flexibility of the Build a green ecological Build an ecological water network to
drainage system barrier around East Lake meet the multi-functional needs of

0 Reduce initial rain and to enhance the quality of urban natural ecology and social
the city e services

overflow pollution

Zoning lake catchment for ecology, city and
agriculture

Set up initial rainfall treatment system Reduce internal pollution for eco-restoration




I Promote development for Decision Support System (DSS) for WRM D

Improve database with more information, develop special WRM Information-Model
Incorporate the development of digital rivers, promote development of DSS with function of prediction-waring-analysis-

action plan
O Some has been applied in the plan making and real time water supply for the water diversion project
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Il Intelligent regulation I
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Next Steps




Bl To-douist

. Implement Changjiang River Protection Law

. Improve flood management capacity: upgrade flood management planning and improve the flood control systems

. Enhance water saving through promotion, education, monitoring etc.

. Improve and optimize water network construction

. Enhance water resources management using water resources as rigid constraints for social-economic
development

. Ensure environmental flow and promote eco-system restoration, improve monitoring and assessment capacity

. Enhance river bank protection

. Improve capacity on joint regulation of water projects
. Strengthen the coordination and cooperation with water-related affairs

10.Strengthen the construction of the legal system for development and protection

11.Improve informatics capacity — develop smart water with the core of digital twin river

12.Construct Yangtze River water culture

13.Carry out researches & capacity building
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