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 Groundwater over-exploitation in North China resulted 

in geological hazards of land subsidence, karst 

collapse, springs stopping flowing, salt water intrusion 

and intensified the groundwater pollution etc..

 Managed Aquifer Recharge is the intentional recharge 

of water to aquifer for subsequent recovery or 

environmental benefit（Peter Dillon）.

 Managed Aquifer Recharge is an effective measure of 

conjunctive uses of surface water and groundwater to 

solve those challenges.

1. Why Did MAR 
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2. Types of MAR

Australia NRMMC–EPHC–NHMRC, 2009
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3 Progress of MAR in China

Three stages of MAR development 

 Stage 1 MAR applied to agricultural production and 

industrial production.

 Stage 2 MAR applied to ecological protection and 

increase in  urban water supplies.

 Stage 3 MAR applied to multi-objectives with multi-

source water of reclaimed water, inter-basin water 

transfer, roofwater, etc.
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Case 1：MAR Applied to agricultural production in    

Huantai County in piedmont plain areaStage 1

Farm Land

Farm Land

Wu 

River

Schematic cross section of a transverse gallery

Schematic plan of a transverse gallery  



Case 2：ASR of fracture-karst aquifer recharge  with tap 

water for storing and recycling energy
Stage 1

7

Winter

Aquifer 

Storage &

Recovery

(ASR)



8

Case 3：Diversity MAR applied to agricultural 

production in  NCPStage 1



Case 1：Groundwater dam in Shandong Peninsular

applied in preventing salt water intrusion and

augment water supply

Stage 2
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NOTE TSC: Total storage capacity(104 m3); DMAC: Designed Maximum Active

Capacity(104 m3); CA: Catchment Area; NCA: Net Catchment area; RA: Reservoir

Area; LUD: Length of Underground Dam; ADD: Average Depth of Dam; WS: Water

Supply; CT: Completion Time.

Reservoir TSC DMAC  
CA 

(km2)

NCA 

(km2)

RA 

(km2)

LUD 

(m)

ADD

(m)

WS 

(104 m3)
CT

Balisha River 42.9 35 14.7 8.8 14 756 8.5 1699 1988

Huangshui River 5359 3852 1015.7 102.9 51 5842 10 4000 1992

Shiren River 130 120 20.85 20.85 21 620 17 100 1994

Wanghe River 5693 2080 326.8 173.4 68 14500 10 5416 2005

Four underground reservoirs indices
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Case 2：Karst aquifer recharged by water releasing from 

reservoir  at the strong leakage reach of river for multi-

objectives
Stage 2
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Case 2：MAR with roofwater for drinking water 

in Jinan 

Stage 3
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Jinan pilot stormwater recycling system components    
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Case 4：MAR of open canal-underground perforated

pipe-shaft system for irrigation in Linqing County,

Yellow river flood plain area of NCP
Stage 3



Case 5：MAR of natural in-channel infiltration with

South to North water for drinking and ecological

water in Chaobai River, Beijing
Stage 3

Transfer water 

amount: From 2015 

to 2019: total 290 

million m3.

From Binghua Li,  Water Science and Technology Institute of Beijing  (BWSTI) 16



Transfer water amount: From 2018 

to 2020: total 2856 million m3.

Layout of South-to-North Water 

Transfer Project in Hebei Province

Case 6：MAR of natural in-channel infiltration with South to

North water for drinking and ecological water in Hutuo River,

Fuyang River and Juma River, Hebei Province
Stage 3
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 Lack of investigations on water quality risks of MAR to support

development of technical guides and risk management

strategies

 Guidelines for MAR with respect to types of recharge methods,

especially infiltration by natural channels or canals, are urgently

needed.

 A diverse range of feasible, convenient and cost-effective Mar

techniques fitting to local hydrogeological conditions still need

to be developed and demonstrated through pilot projects.

 More attentions to operate and maintain MAR are also helpful.

4. Facing Problems of MAR in China
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5. Potential for MAR of channel infiltration 

The water function zoning in China since 2010 has provided a necessary 

condition for applying MAR of channel infiltration in quality of source water 

and end use.



6. Conclusions
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 With the completion of the Middle and East Route of the south-to-

North Water Transfer Project, new stable water has transferred in

the North China Plain except Yellow River water for MAR.

 The quality and quantity of reclaimed water are stable and

sufficient due to the development of urban sewage treatment

technologies. Groundwater recharge with reclaimed water project

can provide reliable irrigation water for agriculture.

 Further research is necessary to realize all the potential of MAR:

improving water quality, conjunctive use of surface and

groundwater, storing water from long distance transfer,

augmenting urban and irrigation supplies
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Thank You for Attention !


