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1. Introduction
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€®Uneven spatial-temporal distributions of water
resources in China
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€®Impacts of climate change and

human activities
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Main water issues
Focus: conflicts of socio-economic water use and eco-
environmental water use
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Change of Development Mode in China

Innovation-driven development & green and @\

low-carbon development mode ---
‘5in 1’ integrated development strategy:
»Ecological civilization construction was Development
: h Strategy
put forward in the report of 18" CPC

Congress on 8 November 2012
Main aims: to optimize national space development

layout, comprehensively promote resources saving, iﬁ 5{% 7T(
and enhance protection of ecological system and 1 7]( *U _
environment and constitutional arrangement g,'; = 'EZB "S?E
»Hydro-ecological civilization construction, = o ?§ 1
Ministry of Water Resources, 2013 | 1! 3
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Typical pilot cities for hydro-ecological civilization

construction
1 GreT: FRIAEKAESCHERT
Jinan city : Spring City fE
2 Suzhoucity : Developed Stream-net Area 2 TN ERRIK A R BTG
PEE . Dl H 2 S
Longnan city : Undeveloped area, life- ; BERTH: P RERTHKR &R
improvin g
i Vi
proving 4 WM. EREEASDRR R
Haibei city : Key ecological function zone .
Taian city : Hill-city-river-lake-farm-culture 5 Fis Wl —IR— I - - S — AL,
integrated BN
6  Chengde city : Ecological protection 6 REE. MRAERPIZ, RIFCHK
Tieling city : North-east China ¥
ST 1 %E v ’ j -Jt-E
8 Lianyungang city : Water pollution : R BREK LS
KTFRE
treatment
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Eco-environment oriented water resources management

@ Strict Management of Water Resources System
(2011/2012, CC-CPCl/the State Council)

» Three Red Lines:

1) Total amount of water use

2) Water use efficiency

3) Constrained pollutant into water function
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® Action Plan for Prevention and Treatment of
Water Pollution (2 April 2015, the State Council)
»Reduce pollutants
» lmprove the quality of drinking water
»Promote water saving
» Guarantee ecological flow of rivers

@ Sponge city/basin construction program
» Give space to nature system
»Reduce disturbance on natural water cycle by
human activities
~»Systematic layout of infrastructures
- >Integrate modern technology development e —




Eco-environmental Flow &

Regulation




Framework and concepts

Eco-environmental flow

assessment Ecological regulation Ecological compensation
L. =
« Satisfying both « Water demand « Transfer payment
requirements of management between protector
eco-system and « Joint operation of and beneficiary
environment reservoirs « Local and ctentral
. _ _ -
» Holistic method: « Hierarchical water S
pensation
hydrology+hydra USe

ulic+stakeholders
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Case study of the Weihe River

=
®The Weihe river is the biggest tributary of the Yellow River, the cradle of
Chinese Civilization. The basin area is about 134800 km?, total population is 34
million in 2009, GDP is 620 billion RMB Yuan, annual average water resources is
11 billion m3, and annual water use is 6 billion m3. Its annual water resources per
capita is only 300 m3, a typical water-stressed region.

®\Nater use for the hydro-ecological system has been greatly reduced by water
resources decrease and socio-economic water consumption increase.

®L injiacun section




Targets for eco-environmental restoration
-]

» Ecosystem: Fish, benthic flora and fauna, wetland plants and birds;

»\Water environment: water function zones with water quality targets
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Eco-environmental flow assessment

Hydro-ecological zoning Integrated assessment

e b Ml o - n| e ‘nl w 't
S T

{ \\
| \ &
jk’\‘)\:‘ l\\ "I!_/—‘Hh el ‘. - . TN AriEed v
\ " D B S 111 111581 ] |
\ * | Dmessdisg oot
1,* - Rty = . "l RTINS T e
KZ \\ ui|
"‘\,\_3: :

3 | SENEI 1
* | BITRIE Fpeefiemd mavowms

5 T m‘:,n L >
i Al
w | AR BN ONCTRRE R0
ANEOR - REYELERAN s e LILire 1] + :
AN TRNBLLERE - RACARARAN, BEFAM e il ::%ml I R ] -
- NAEMERNRE Lt - RATRORNN Lt - | LU LS LT B L) "
BAGREENAT, RESAN -1 5 1) e RATARESAN (f-u4-at
e AROHNAE 13144 - ASYAMAT 4 | LELT RIS LD ISR
e L ITT CARRT R o RAREE SN (10431 (AUt Y - ::g;f:;'f:".’:
- EE TN ) RURROARAS (i1 iiM 2 % & =
- AR T AVRSOERLE (ra4a [ TR AT ) ' . | e & =] s
e 4 )
TTUWT

24 river sections of
Weihe mainstream

Weihe Mainstream

THREE | —sveree et s | | A
IS it mE as |
SRR AT I 439 m
 mmmRmE | e BAH | 20 | ™
TS EE P wm = | v
WM i DTS 22 u
TRLL. RERE WEE | AANCRE | 43 | W
On—w | FERil. RESARE | eASD | RmAn | s
FAPE IR TALHIEE FAEAD | GRS | o3 | IV
TR WIBLTENG | WIHGEEE | <s | IV
A STt RIS AL 54 v
ST AT A0 200 (X507 19 v aan | wenean |
HE R TRE 210 CEHNARH sTMAD %504 v
LA A TomF | ses | IV
PrEsp— FeeF AMO | 27| W - lis

30 key sections of 18

Water function zoning ) _
tributaries

Weihe River tributaries



Eco-environmental flow at 5 key sections

Weijiapu 7.2 11.6 8.4 23.5
Xianyang 6.2 15.1 10.0 31.7
Lintong 6.5 20.1 12.0 34.3

Huaxian 6.5 12 12.0 34.1
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Ecological regulation and compensation

] _
® Ecological regulation =) s T

»Nodes: 94 reservoirs and cross-section,
3 inter-basin diversion project

»Lines: 185 water supply canals, 13
diversion canals, 94 natural water ways,
103 discharge waterways

® Ecological compensation

» Stop water diversion for power
generation by Baojixia water control
project in dry season (upsteam of
Linjiacun section) to ensure 8.6~20 m3/s
eco-environmental flow

»Compensation from Shaanxi Province
government




Case study of the Songhua River

o NN
®The Songhua River basin area is about
560000 km?, with three main rivers of Neng
River, Second Songhua River and Songhua
River stem.

@®|cebound season from December to March

@150 reservoirs (big and middle scale), 20
irrigation districts

@19 fish germ-plasm protection area, 95
species of fish

® [mportant wetlands of Zhalong, Momoge,
Xianghai

® | mportant lakes of Chagan Lake and Jiingpo
Lake

® Conflict of water use during irrigation period Ussuri Amur
and fish spawning season, especially for May Pseudobagrus grayling
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Guarantee rate and Ecological regulation

e
® Guarantee rate
» Icebound season base flow, 81%
»Dry season base flow, 81%

»Flood pulse in April, May and June,
58%. 69%-. 77%

> Flood in wet season, 10%~90%

® Countermeasures

»Ecological operation of upstream
hydraulic facilities (dams and weirs)

» Reduce off-stream water intake
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Ecological Sponge City/Basin




Sponge city background
-]

“Sponge city” concept is devoted to find ecologically suitable alternatives to
transform urban infrastructures into green infrastructures so these could
capture, control and reuse rainwater in a useful, ecologically sound way.

Technical guidelines : = Guiding opinions on
for Sponge C|ty B A EEEEEEEEEEEEEEEEEEEEER promo“ng Sponge

_ The first batch of 16 = ) )
construction were pilot sponge cities - city construction

released by : L WaS SEIECtEd. : .I IIIII Vlvla.ISI iISSILJIeIdI I. EEEEN :
MHURD : GEEEEEEEEER ; lllllllllll :
I I |
2013.12 . 2014.12 ] 2015.7 ! 2016.4
1
1 2014.12 : 2015.4 : 2015 10 I
" China’s current l Performance Second batch of 14 -
:  president Xi Anotlceoncarrylng. evaluation and pilot sponge cities
= Jinping, clearly and - out sponge city : examination of : . \:v.a.s.fe.:l.e.c.t.e.cl.. ..... ]
pertinently  areEEr pilots - = methods for the trial

construction was
published.

proposed “sponge
city” concept.

with central
financial support
was issued.



Main guidelines

Rainwater stagnation
€ It emphasizes a top

priority in environmental | WA u
protection in urban = 2. SN, |
planning and construction. Rainwater infiltration

€ Remediation of
contaminated waters and
other damaged natural

ecological systems. Rainwater

-
€ Low Impact Development puritication

(LID).

& Control and utilization of
urban rainwater runoff.

Rainwater utilization Rainwater discharge




Sponge city program
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Construction scale and Integrated operation
overall layout of and protection of
Sponge Infrastructures. Sponge Infrastructures.
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Appropriate evaluation
indexes and methods.

’ Smart Water
Mana%ement
! l l
Information Modelling and Early warning and
monitoring network optimization decisionsystem
[ | [ SWM in Sponge City
Program
l 1 l
Smart planning and Smartoperation Smart performance

construction and management evaluation



Ecological Sponge basin ‘
(Y

®\\ater management problems == e
»Basin regulative capability not —
i L.
fully developed e - i |

»Focus on end treatment e ...— —
» Lack of overall planning on i

Ho R A=A UK/ R K
water cycle processes i

Traditional water management
®Sponge basin system
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»Gray infrastructure (reservolr, l S i
. y (- . ‘,li rey ? gt {:'j:l}inrlli‘thm
dike, tunnel, pump station, well) e | [ | —-
2

»Green infrastructure (forest, s s B
grassland, wetland)

- . I | : D e/ i )
> Brown reservoir (Soil water) - “# s
e

»Blue reservoir (Acquifer) IO -

»Red infrastructure (Smart water H

network) Ecological Sponge basin framework

T (0, B0 a1 e




Ecological Sponge basin

e
®Hydro-ecological space

» Setup ecological red line to expand hydro-ecological space
»Optimize regional layout based on water resources carrying
capacity

»Retain a portion of area for water and riparian zone in urban
planning
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» The eco-environment oriented water resources
management Is desired to solve water issues in
China.

» The study and practice of eco-environmental
flow assessment, ecological regulation and
compensation have made notable progress in
China.

» The constructions of sponge city/basin are new
attempts to reduce human’s impacts on water
cycle and enhance green development capability.






