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1. Background(fff5ii5=

€ The average annual total water resources in the Yangtze River basin is 994.5 billion m?, accounting for'36.9 % of
the total water resources in China, of 'which the surface water resources is 982.3 billion m? and the groundwater
resourcesiare 12.2 billionm?.
€ The average annual total wateruse is 203.9 billionm?, accounting for 19% of the total ‘waterresources.
€ Water consumption of agricultural , industrial, and domestic are 99.2 billion m?® (489 %), 70:6 billion m3(33.1%),
and 31.3billionm?(16.2 %), respectively.
Comparison of total water resources Average annual water Consumption Structure of the
inmajorriver basins in China Yangtze River Basin
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1. Background(if5i5=)

€ In the past decades, the rapid economic and social development has brought serious problems of ‘water
environment pollution and ‘water'ecology degradation. In addition, waterishortage, flood and drought disasters
caused by climatechange have become more/prominent.

: o AU ecological and environmental crisis
Irrational utilization of water resources i the Y .

Some areas lack water conservancy projects, makingit difficult to withstand floods and droughts

» Frequent drought-flood

abrupt tum events

» Lack of storage projects to » Over-reliance on surface

Disasters  yithstand floods and shortage water and foreign water
droughts > I\;V,e:t:;(r of alternate urban

» Deterioration of aquat

» Poor water quality in some

Wate tributaries and urban river Fee habitat functions -
P sectionsofthe Yangtze River 0gIcal > Decline of aquatic flora and
pollution| 5, g.;. eutrophication in damage | fauna
some lakes > Some rare plants and
are in danger of extinction
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1. Background(if5i5=)

€ The government hasput forward the conceptof ecological priority and green development, and has implemented
the ""Tosstep upconservation of the Yangtze Riveriand stop itsioverdevelopment'', and carried out actions totreat
the'water'environmentiand restore'waterecology'in'the Yangtze River Basin.

The ecological environment of the Yangtze River has been
significantly improved

L0 step up conservation of the Yangtze

Building a green and ecological “corridor” for the Yangtze
Economic Belt
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1, Background(if5E %)

€ The harmonious relationship between the development and protection of ‘water resources is one of the keys to
coordinating the Yangtze River Protection and the development of the Yangtze River Economic Belt. And, this
requires careful consideration of the new changes , in particular' what Kind of wtilization and management of
waterresourcesisneeded tosupportithe policyof ecological priority and green development.

Water supply, drought relief and other I
01 multi-objective overall planning I

. ey e What kind of water
m Human activity interference enhanced )
resources is

needed?

ity development I

I O 3 Changes in the contradiction between

1 human and water 03 Human-Water Harmony

04 Refined management of water resources I

O 5 Ecological priority, green development i
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1. Background(if5i5=

€ In the past, it is more concerned ‘with the wutilization, allocation, regulation of the blue water resources in
rivers, lakes, and reservoirs, and paid little attention to the green ‘water; especially the management and
utilizationof productive/green waterresources.

BT S

O'The traditional development: and
utilization of water: resources focuses on

Precipitation
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underestimating) the availability of Idea

water; resources. Deep percolation /
) ‘Green water

Focusing on

e Water supplied to plant growth by precipitation |
infiltrating into soil layers (e.g. soil evaporation, E
vegetation transpiration) :

Blue water

e Surface water and groundwater formed by

\  precipitation ( e.g. river, lake and aquifer)
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the generalized water resources

It can not:meet:the scientific and: technologlcal needs)
development of the Yangtze River;Economic Belt

(Blue water + green water)




1. Background(ifi5i5=)

¢ It has been found that 65 % of the global precipitation is returned to the atmosphere (green water) through the
evaporation of forests, grasslands, wetlands and farmland, and only 35 % of the precipitation is stored in rivers,
lakes and aquifers (blue water).

mF¢<wm)

>

O Green water 'is the vital source to/support terrestrial
ecosystemsjand rain-fed agriculture.

O It has been found'that:about 80% of the precipitation
on global farmland downs ‘through! ‘the soil and. is
converted into green ‘water; ‘which is ultimately
dissipated into ‘the) atmosphere ‘through ‘vegetation

The role of green water

transpirationfandisoilevaporation.

O How to fully utilize the ‘water for agricultural
productionisianissueiworthito/study:.
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2. Variation of blue and green water resources in the Yangtze River basin

O To simulate the conversion process of blue and
green water in the Yangtze River Basin.

O To reveal the spatial and temporal
distribution of blue and green water based on
statistical analysis and time series analysis.

O To analyse the effects of measures, e.g.
vegetation cover, soil and water conservation,
reservoir regulation, on blue-green water
change.

O SIS TRRIESKRFEWCERE | ETHRIToTSHF
2T, WRESKIFRENTESMEERINENRE , 7
TEHRER. KIRTF. KEBESSMEERENES
IKEEALRIENG

[ Method ]

O To build the GLDAS_NOAH model

O Blue water is the sum of surface runoff, groundwater and
snowimelt
BWF=0 +0Q,+0,
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GWF=E,,,

Green water flow

O The green water coefficient is Sol e
calculated using the following formulg

‘een water storage

Return flow

B GWF
| GWC = GWF + BWF Recharge to deep aquif
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2. Variation of blue and green water resources in the Yangtze River basin

O The average annual blue and green water are 396.lmm and 622.2mm, respectively, and green water
coefficient is 61.1%. Green water is about 1.57 times of blue water, and green water is the main water resource
in the Yangtze River basin.

O Blue water showed an increasing trend from northwest to southeast, which had a strong correlation with
precipitation distribution. The blue water iin the Source regions of Yangtze river is less than 150mm, and the
blue water resources in Hunan, Jiangxi and other places downstream are more than 800mm.
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2. Variation of blue and green water resources in the Yangtze River basin

O Green ‘water increased from ‘west to east. The
green'water'in thesource regionsiof Yangtze river
is less than 300mm, while that in southern Anhui
and northern Jiangxiexceeds 800mm.

O Green ‘water coefficient, showed a decreasing
trend fromnorthwestitosoutheast.

O Due to the abundant precipitation and high
runoff coefficient in the southeastern part of the
Yangtze River Basin; the green water coefficient
inthisareaiisrelativelylow, about50%.
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2. Variation of blue and green water resources in the Yangtze River basin

B From 1960 to 2021, both blue and igreen ‘water
present rising trend ‘with the increasing of
precipitation.

» (Change rate of blue water'is 1.33mm/a; highly
positively'correlated with/precipitationchange.

» (Change rate of green water iS 1.57mm/a;
positively correlated ‘with precipitation change,
butnotsignificant.

O 1960-2021£F, KiLAEEEFEKESIEMEELE
RE, BKSFEHNSKEEEEM "WEH" &8,
> BKERETHEA 1.33mm/a, S5FKETENS

FEIEHESK,
> BIKFFRETWHER 1.57mm/a, SERIKIEILRLIE
HXXR, BEREE,

Interannual variation of blue and green water in the Yangtze River Basin
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2. Variation of blue and green water resources in the Yangtze River basin

Bluejwater
‘The Jinsha River basinishowed assignificant increasing/trend.

‘The regions of southern Shanxi; €astern Sichuan, northern
Guizhou; and southern Jiangxi and Anhui'showed an insignificant
increaseitrend.

> In contrast; the regions of 'southern Sichuan, Yunnan;, Hunan; and
Hubeishowed an insignificant/decrease trend. B iy A
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Green water

A/decreasing trend ‘was observed in the Source regions of Yangtze
riverandin Yunnan;/Guizhouand Sichuan;

Y

» /Allother regionsshowed assignificant increasing trend.
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2. Variation of blue and green water resources in the Yangtze River basin

Relationship between green'waterichangeand vegetation .change

O The change of green water in the Yangtze River Basin is highly correlated with Ecological water demand

vegetation, and the correlation coefficient between green water resources and NDVI is

0.908. The contribution of green water to the water demand of the ecosystem is more i
than 90%. by
O If the green water cannot meet the water demand of vegetation, it will threaten the

ecosystem security (ecological drought). Especially in Jinsha River and Yalong River _ﬁgﬁi%fim

Basin, the ecological water demand shows a rapid increase, and the vegetation |: =s=«

ecosystem in this area is more sensitive to the changes of green water. S3a Do

T Linear relationship between NDVI
and green watger&%;
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2. Variation of blue and green water resources in the Yangtze River basin

& Seasonal changes/in blue water

O It is showed a highly positive correlation between blue
water and precipitation in the Yangtze River Basin, with
obvious seasonal abundance and depletion patterns with
precipitation changes.

O The flow of the main stream of the Yangtze River shows the
trend of decreasing in the abundant water period (summer
and fall) and increasing in the dry water period (spring and

winter).
" Blue waterin the Yangtze River
O KIREKRIRSEKER Basinis highly correlated with
XE#HN0.867, EMSEIE ™ precipitation,
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2. Variation of blue and green water resources in the Yangtze River basin

@ Thejrelationship between seasonal variationof/blueiwaterand reservoirregulation
B L\f_"_‘_l
O The seasonal operation of the cascade reservoir in the Yangtze River significantly deviates the
discharge runoff from the natural runoff condition, as well as the downstream runoff process.

O The regulation of the Yangtze River cascade reservoir is of great significance to ensure the safety of
downstream water supply and ecological security.
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3. Regulation measures of blue and green water resources in the Yangtze River basin

O In recent years, the ecological
environment protection in the Yangtze
River Basin has been strengthened
continuously.

moonvertﬂlefamﬂandmto forestry/ pasture Canal seepage control Ground cover

| O The government has implemented a
series/of watermanagement and water-
saving measures; as ‘well as soil and
water conservation measures and new
tillage modes, ‘which has effectively
improved and restored the water
ecology and environment.

O L_'u:bfﬁ;'%-ttlll)Ibi_JZ:;}zﬁZKJ\I}?&EEIU\%i%{%
FHEARRINGE, o 7 —RFIRIKEIR
BE. BEMNDOFRERE, Ll)ibk:l:ﬁ
= REFEHESTE, HRLEAEEE
MR, KTREKES SHEERITE
WHESIEE.

Efficient water-saving irrigation
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3. Regulation measures of blue and green water resources in the Yangtze River baéin

O Itis found that the measures of returning farmland to forest and grassland, terracing and conservation tillage have excellent effects on improving
the green water coefficient of Danjiang River Basin.

€ There'was a significant positive/correlation between/terrace area and igreen'water!coefficient; (R? =(0.52). After slope land ‘was/changed'to/terrace
land,rainfall infiltrationfwas/increased, and green'water/coefficient'wassignificantly increased.

€ Forestand grassland can increase the surface roughness of slope; slow down the runoff rate; prolong the confluence duration; and increase the
infiltration amount during the runoff process.

@ The correlation coefficient between conservation tillage area and green water e
coefficient, was|(0.43. Conservation tillage loosens the soil and increases the {{: | Retatonsip etven ren watercoctcin 7| Retatosi bt ren watercctcin E‘I

n:nﬁ!?:aﬂon rate;thereby increasing the conversionof rainwater tojgreen' water. Ei D ooos s 07588 |\ 010006 08385, m

“??3':; I 0387 | R? =,0:4632 -

Green-water coefficient

0.78 0.85 * “e Pl [

[ . .
. e & o7 . -'. . 0.83 | r‘I_\..‘. ® e intofi I
. I . Terrace oreconvert the farmland into forestry I

0.74 T T 1 T 1
) III 0 5 10 15 20 ] 20 40 60 80 100 120 |||
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I ] Relationship between green-water coefficient | Relationship between green-water coefficient [
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3. Regulation measures of blue and green water resources in the Yangtze River basin

@ For green water»@aﬁog;,ji@hnportan, titostoremore green' waterforwatershed and'vegetation
sttemg%andtmprov. .entheAeMClengy@ﬂproducnve green'waterresources.
B  Inhillyand mountainousregions
> Forareaswith slopes of less than 25°, terraces are constructed to retain rainwater; increase soil water storage, and improve
the green-water coefficient.
> Forareas with slopes greater'than 25°, the implementation of the project of returning farmland to forest/grassland is used

to increase surface vegetation cover; curb soil erosion, and regulate surface runoff .

May. ;
Rice needs to be planted in leveled paddy fields, and
southern China has more hilly and mountainous and
less plains. In order to solve food problem, people
+ constructed terraces to store rainwater, and reduce
.1 soil erosion, which makes it possible to grow rice in
» mountainous areas. More than 25% of the arable
% landin the YRB is terraced.

& SoKiEE L EREX
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3. Regulation measures of blue and green water resources in the Yangtze River basin

A A
I - I
A ‘ Q I N I
@ Green waterregulation | i iii
. . I City, Hubei'Province = et I
B InPlainregions m The villagersare crushing Ei
» Ground cover: Some measures, e.g. returning straw'to | theharvested ricestraw X
the field and plastic mulching, can control soil | andlayingittothefield :::

. ‘o ) 0 { I
evaporation (ineffective green water). | - : i SIS |
> (Conservation Tillage: Ridge cultivation can reduce soil ! In April 2022, the Xiaogan Municipal government issued the green agriculture development |
T . . I plan, formulated relevant subsidy policies and standards to encourage farmers to return straw to
evaporation ; deep plowing can chessom and increase | e field, reduce fertilization and increase the effect, and promote the green, sustainableand |
effective/green'water. f circular development of agriculture in Xiaogan City. !

I Village, Yunmeng County,

i
i Theyillagersare planting

i potatoes on the land where A\
| | (thewhite radish has been T

{ o i 4 o &
J 2 X ol . L £ “ -
PR e ey 3 |

I Ridge plowing has been practiced in China for more than 2,000 years, this method is conducive |
I toboth ventilation among crops and water storage in the soil. Itis still widely used around the |
1, world today. It is no exaggeration to say that ridge plowing is the most important guarantee of |
f high agricultural yields, apart from irrigation. '

SR EFRX
> WEBE: SFHAHEEREESEE, ERHEEF M HEREUAIRAE.
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3. Regulation measures of blue and green water resources in the Yangtze River basin

For’blueiwateriregulation,, weisuggesttostoreimore blue'water inithe riverand/lake .. Itisalso

—

importantitostore blue'water'inflood season@and make full use ofiitin dry/season. Inaddition,

supplymore blue/water toaquaticiecology indryseasoniis essential'for’ ecosystemconseryation.

B ‘Water-savingjirrigation——reducejthejwateruse/offagriculture

» [Efficient water-saving irrigation projects, e.g. drip irrigation and sprinkler irrigation, can effectively improve the
efficiency of agricultural irrigation.

» (Canal seepage control,a common water-saving irrigation measure that can effectively reduce water losses.

1 In’ April 2023 ' Panzhihua

| Sichuan Provmcev :

i 'mango orchards : < ;
I g S\ X j o

\  Panzhihuacity is near the Jinsha River. Due to the high terrain, it is very difficult to get
I water from the river, which s a typical engineering water shortage. Drip irrigation
1 facilities have been installed in Xinzhuang Village, and the annual irrigation water }H
| unitareais only 600m’/ha, with an annual water saving of more than 11,000m?. !
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3. Regulation measures of blue and green water resources in the Yangtze River basin

] | . ‘ - | Response of water level at at hydrological stations in the lower reaches of
‘ Blue’ wat@ L"\regulf—“—*—atlon the Yangtze River after recharging the Three Gorges Reservoir
. s . &5 KEZEFRNKTT IR AENE (m)
B Engineering regulation % (myo | sk Wi MEHL WA JuT ki

> Strengthening the capacity of water conservancy projects, e.g. reservoirs and
dams, can play a key role in emergency water supply and flood peak
reduction.

> The Three Gorges Reservoir can replenish 10~21.5 billion m?® of water
during the dry period, which is favorable for improving the water supply
security and ecological environment during thedry period.

hn=}500m3/s 0.08~0.13 0.03~0.08 0.02~0.03 0~0.02 0~0.01
Hn-x1000m3/s0.30~0.36 0.11~0.14 0.04~0.06 0~0.05 0.01~0.02
Jin=%2000m3/s0.71~0.76 0.21~0.27 0.09~0.10 0.02~0.09 0.02~0.03
Hn-X1000m3/s0.02~0.22 0.01~0.06 0.01~0.05 0~0.02 0~0.01
20[elo s S 1711 -A:2000m3/s0.02~0.47 0.01~0.08 0.01~0.05 0~0.04  0~0.02

H1-K3000m3/s0.05~0.77 0.03~0.10 0.01~0.08 0.01~0.06 0.01~0.05

@ LHMARTFRGALNE
p)
[ [
¥ Y 2y

202240083176

i [ City, Hubei Province, the
I "Three Gorges Reservoir
I Nis' ready. for. emergency,
I | water replenishment.

I TEESRTR\ &
I

I In 2022, the Yangtze RiverBasin appeared a rare event of ‘retuming to dry in flood |
I season', there was a severe drought in the middle and lower reaches. The Yangtze River |
| 'Water Resources Commission implemented drought contingency plan, increased the |
| flow of the Three Gorges, and replenished 1 .48 billion m?® of water to the downstream. |
WKRIFEE: TEEE
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3. Regulation measures of blue and green water resources in the Yangtze River basin

&® Bluewaterresulation 00200 [ Ve s T O SN e e
-Mgul‘ I_- mﬂw angtze River Basm _I

L~l‘ m>‘

B Non-engineering/regulation

> Developed the reservoir group collaborative optimization operation
technology to cope with the drought-flood abrupt alternation events, and
improve the operation and response ability of flood and drought disasters.

EREET i
cosdy

%

a0

0 0 . i MEni:iiiﬁQﬁ’}ﬁ’ ) A
> During dry season, the average blue water resources in the Yangtze River | xsm & =7 == "
. A = 0 T ek = ZZﬂO ) 2
Basin can be replenished by 16.758 billion m?, and the proportion of runoff S m"‘f‘
' [ = v minl = yeed _ . Ne b uid
increased from 11.43% t0 15.34%. i SR
WEMEEEAR ,
E* nm.F‘V:;:;f(Z‘,ij, (k=12
K(r?EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE =
| | On'June 29} 2023, ‘The 2023 § =
! "Plan| for. Joint| Operation  of S
I [ water; projects' in_ the  Yangtze -
m River. Basin \was ' approved by ;, __
I | the: Ministry,  of Water. __n
i | Resources

I = The Plan'further,expands the scope ofijoint operation, increasing;the total number
I of ,water;projects'included'in‘joint operation' from' 'l to 125" Among, them; the
I total' regulation’ capacity, ofithe 53 controlled'reservoirs included in the'joint

|| Gpsrationfis M6OIbillioni3 jandlihelotalifloodicontrolicapacitylis z06m:

F N ——————
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> RN RSESERKEEFDRICRERA, RS HEREREENEE].
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11.43%R=ZE15.34%.



3. Regulation measures of blue and green water resources in the Yangtze River basin

S ° I
@ Blue waterregulation 55 e
‘ 1 | group of the 'Yangtze River
\ ) % ‘ % I = Water. Resources
B Managementof‘'waterintake permits Ei g""’“ﬁ“"" was Osfampﬁng
. . e . rectification ater.
> to encourage the use of advanced water-saving technologies, IV intake | of Chmgzlmwas
. ° . . ° ] Paper CO;, LID in
reduces water allocation of industries with high water | | Chongzhou: Gity Sichuan
consumption and high pollution, ) EITLS G Tl | £ e N
» to implement the strictest water resources management, and 1 | In September 2020, the Yangtze River, Water Resources Commission launched a special campaign 0 !
ensure the E-flow of rivers and lakes. Hl improve \water; consumption' management in' response | to rissues' such' as\whether; to reissue  water: m
I permits |and whether (o standardize water consumption. A'totallof more than 1,800 water intake unitsin | 1
D — || six provinces of the} Yangtze River, basin, including Jiangxil and Hubei, were finspectedfeffectively) | |

- Improving water resources management in the Yangtze River Basin.

[ it
[Ver

Ei Coater. . €S0Urces
IMIUSSION ]ElEpeCtS

I materials | related ' to the
| Swl?ltgh o I.’ump'of

i CININNIA0 ?

I | Station’in® Xishuif County; e

f 2%111',@(11 Province, (October;'

i [ I@ctober2019; the \YangtzeRiver:Water, Resources Commission launched a verification and registration) . !

| water intake in IeSpONSe |0 jprominent} problems |in \ water; intake :n

I I management such as whether, to apply;for water. permits and whether; to obtain water;permits} and recorded |
a o _ : =AY - : : . I
}I\ a total (ofymore than 20,000, water; intake mmjects (facilities)|in the hanglze River; basin. It also supervised ||

I | local departments torectifyjproblematic, water intake projects within a specified ime limit. }}}
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