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1 ImB@9 Introduction

Water resources distribution pattern is affected by

geography and monsoon. Rainfall distribution
across the nation, rich in south and east.

» Frequent Water Disasters
» Water Shortage

» Ecological Damage

» Water Pollution

B APk : Challenges of Water Resources

Denmark has a temperate maritime climate with
an annual average precipitation is 792mm. 100%
drinking water is from groundwater.

» Climate change
» Urban flooding
» Environmental protection




1 ImB@9 Introduction
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Groundwater over exploitation

» Average annual GW over-exploitation 7.2 billion m3

» Jing-Jin-Ji Area: 20 depression cones, area of 70
thousands km?.

» Comprehensive remediation plan of groundwater
over-exploitation in the Hebei Province

Serious flood disaster

» More than 90% of the population and 2/3 of the land
area are threatened by floods .

» Since 1949, nearly 70 major floods have occurred.

» The direct economic losses account for 65% of natural
disaster losses.

» Urban flooding becoming more serious.



1 ImB@9 Introduction

m IEHB#R: Objective of SSC Project

SSC Proposal — August, 2016

» Denmark's advanced experience in groundwater
protection and flood management.

» 2-3 Years, knowledge exchange, personnel

exchange visits, and pilot project capacity

SSC Water and Environment, buildin g.
China

» knowledge accumulation and capability
—_ improvement on water resources management.




1 ImB®IT Introduction

B HARFHIFIE): Seminar and training

8 Seminar/training 300 participants

Start-up, Beijing, WR1, Nanjing, WR2, Aalborg, WR3, Fujian, Tianjin,
2016.10 2016.12 2017.03 2017.06

Conclusion, Beijing WR®6, Beijing, WR5, Copenhagen, WR4, Beijing,
2018.09 2018.06 2018.04 2o/l




1 ImB@9 Introduction

B S{E{¥: Partners

Joint steering committee of SSC

» Ministry of Water Resources, China » Ministry of Environment and Food, Denmark
» |IWHR
» Hydrological Bureau of CWRC SKITI>M
» HRWC
» NHRI =
» Hydrological Bureau of Liaoning NIRY\S
» Department of Water Resources of Zhejiang
» Department of Water Resources of Fujian o
» Ji nan Water Affairs Bureau. - il
G E U S OFO

Secretariat of SSC




2 InB KR Results

Policy and system of groundwater management m

Policies and regulations Implementation and management

» EU Water Framework Directive
» EU Groundwater Directive

» Law of Groundwater Protection
» Environmental Protection Act

license for abstraction

abstraction
Application

tests
Application for final

— Preliminary Application
Preliminary License for

L Drilling of wells, pumping

- Final License for

— Abstraction begins !

>
Time 6 months 2 months 1-2 years 6 months 2 months 30 years

Time Flow of the License for Abstraction
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2 InB KR Results

Groundwater management idea and technology Denmark|
Prevention of Concept of MAR Data management

Groundwater Problems > Jupiter database(well and
QL e waterworks data)
» GERDA database (geophysical
data)
» Danish Environmental Portal

» Saltwater intrusion

» Surface subsidence

» Groundwater quality

» Well abstraction quantity
» Groundwater management

MAR - WORLD WIDE USE -«

. byt

© Spreading Methods
© Induced Bank Filtration o !
@ Well, Shaft & Borehole Recharge B"T“;N
@ In-Channel Modification

@ Rainwater & Run-off Harvesting

Drastrup Catchment Preservation Area



2 InB KR Results

» Groundwater monitoring

Experience and suggestions
» Groundwater overdraft areas P 88

» Artificial replenishment of groundwater > Improvement the density of the
» Utilization of brackish water monitoring network
» Groundwater reservoir construction > Strengthening the data sharing

mechanism
» Improvement the information service
] g » Application and management of
o Managed Aquifer Recharge (MAR)
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Dynamic Investigation and Evaluation of
Groundwater in Large Plains (Basins)



2 INE KR Results

Groundwater modeling Denmark|

Methods of mapping

-

S TEmER 30%@ Modelling

First Country:Danish Groundwater A T — N, W
Mapping Distribution e T R,




2 IRBE R Results

Experience and suggestions

» Promoting the application of models in
practice level

» Scientific problems

1. Evolution and development trend of
groundwater environment

2. Groundwater circulation and sustainable
utilization of groundwater resources

3. Relationship between human activities and
groundwater environment




2 InB KR Results

Water supply price M

Average annual water cycle charges in 2011 for a cons
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2 InB KR Results

» Municipal water price Experience and suggestions
» Agricultural water price
> Water price of the South-to-North » Learn the history of water price reform

in Denmark.

Water Diversion Project
» Deepening reform and innovation, and

> Reform of water resource tax

improving policies and measures.
YearlyWater | o | e

Consumption Tap  Water Sewage » Promoting water resource tax reform

er :
ALCEECUCIEERESRE  Water  Resourc  Treatme coordinately.

(m3) Fee e Fee nt Fee

0-180
- (contained) >-00 2.07
181260 500 407 1.57 1.36
(contained)
Above 260
“ (contained) 9-00 0.07



2 IRBE R Results

Integrated Water supply management

Municipal Water Supply and
LT Wastewater Treatment in Denmark I]

1 WTKARERR

Municipal Water Supply and Wastewater
Treatment in Denmark |

Billed metered consumption

e Revenu
Le a ki n : N (including water exported) e
g 4 ) Billed unmetered consumption Water
- . Unbilled metered consumption
Mmanagement JEewW i

input Unbilled unmetered consumption
volume

(correc
ted for losses Customer metering inaccuracies
known Leakage on transmission and/or
errors) Water distribution mains
Real Leakage and overflows at Utility’s
losses storage tanks
Leakage on service connections up to

ot concuma meteng Underground River Course-Sponge City Design Concept

Unauthorised consumption

losses



IMB KB Results

» Urban water supply Experience and suggestions

» Rural water supply
» Reasonable control over the cost,

60 integrate resources and improve
o efficiency for enterprises , governments
%“"‘ » Technology upgrading should be
-3l conducted
B 201 . . . . .
| » Establishing a real-time monitoring
management system, Strengthening

0
I Ly P33 8 T e :
mu%gwgm 4 1 52 metering management, leakage
management and marketing

Leakage percentage of each province in
management teams.

China, 2010



2 InB KR Results

B BTFKEIEIRR: Groundwater Modeling Guideline

Groundwater Modeling Guideline » Establish groundwater models with respect to data
requirement and general procedure

» Support water resources assessment and groundwater
balance analysis in groundwater resources
management

» Groundwater modeling application: data requirement,
modeling process and other conventional technical
problems rather than the more complicated
groundwater simulation issues.




IMB KB Results

Efficient utilization of rain-flood resources of Pingtan Island, Fujian Province

> Island rain-flood resources | :
assessment technology F
> Establishing an island rain- ¢ " Mf :
flood storage system e
> Establishing an island-wide E
rain-flood dispatch and J
utilization system Lwws |
> MAR test Tl




ImB R Results
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Former Minister Jakob Ellemann-Jensen
Former Ambassador A. Carsten Damsgaard
2018.09 visited IWHR




3 ISR LE Experience learnt

B LSS AFE, KDEE2EETK

Economic leverage - promoting water conservation

Denmark has the highest water price in the world

of 200 m*
in US$/200 m*
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LFAS Lt Experience learnt

B LMREBRAAZE, BHORSKSFRFEEIE

Modeling techniques - supporting integrated water resource management

Denmark has unique technology on models

» Regional climate model -- with a resolution
of 12 km

» National hydrological model called DK-
model--with a resolution of 0.5 km




3 ISR LE Experience learnt

B LUETKEERARASIG, 2R AUFEPHETKSEIR

Groundwater recharge techniques --protecting of groundwater resources

MAR - WORLD WIDE USE -

Pocom

Canada
©
a o Mo L
® ol oL
'%0 o SR
- (o] . © ~,
Q ° U wuuu o
S &reres Vg w
CCCCC Mataysia
EC Indonesia
ao Bras PG
© Spreading Methods e . <@ g .
© Induced Bank Filtration > 2° ¢ LB ?‘
@ Well, Shaft & Borehole Recharge ::,‘gv ° 8 .°
o«
@ In-Channel Modification ° %
@ Rainwater & Run-off Harvesting © IGRAC, © OpenStreetMap contributors

RAMBOLL



3 ISR LE Experience learnt
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B LIFARHEZAEN, Bh7afRrE kit athis

Opeanning and sharing idea-form a professional evaluation market

4 Boringer

@ vandboring

@ Geoteknisk boring

@ R&stof-boring

O mijoboring

@ anden boring

O slgjfet boring

@ Ukendt formdlfanvendelse
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Punkter

Log
Wenner
Seismik
Paces
Pacep
Skytem
Schlumb.
TEM

MEP
MRS




3 FIERLE Experience learnt

B PIESTEMGITES, FIFEKESIR

Ecological engineering— pursuing water ecological civilization

Natural space and
natural ecosystems

Flood control
FRUNSE, FI22 KB ox 68 2 structures
2208 T SR R[], KR K B R,
2019.40 (5) 12-16.




ZHANG Cheng:
zhch16_1981@126.com




