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ABSTRACT

This paper aims to develop a new paradigm for groundwater management which is compatible with integrated water
management policies in Korea. Three key roles of groundwater are defined for addressing water cycle distortion, high
water stress, water quality degradation, aquatic ecosystems deterioration, and water-related hazards. Firstly, groundwater
plays an important role in contributing soundness of water cycle as a component of water cycle. Secondly, it is a local
water resource to ensure water supply sustainability. Thirdly, groundwater is an essential water resource for drought and
emergencies. In order to support the groundwater roles, we propose a paradigm shift for groundwater management and
policy directions towards integrated water management. The new paradigm consists of managements for sound water
cycle on a watershed scale and groundwater environment(quantity, quality, and groundwater dependent ecosystems)
managements for both human and nature. A prospective management also constitutes the new paradigm. In addition, this
paper proposes four policy directions in groundwater management. The policies emphasize the integrated management of
groundwater and surface water, management of groundwater environment(quantity, quality, and groundwater dependent
ecosystems), management of groundwater uses for water sustainability and security, and enhancement of groundwater

publicity.
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Vision Water of life that nature and humans can enjoy together
Goal To achieve sound water cycle
3
Sub-Goals
3 IWRM th h h @ Basin water management @ Safe water management
s throug T'Uf the based on participation, for all people in the era of
for MVRM s e cooperation &communication crisis
Restore the naturalness of Construct a sustainable water Construct a safety system
water environment supply system against water-related disasters
6
s Reise theworkd
competitiveness for future and Ensure the efficient management Develop the water industry and
improve water—related information of water infrastructure promaote intemational cooperation

Fig. 1. Schematics of 1™ Master Plan for National Water Management (2021~2030) (MCJ, 2021).
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Table 1. Basic Principles of Water Management (KLIC, 2021a)

Principles

Key Contents

Public Nature of
Water

Water shall be used for that the public interests are not infringed, national water policies are not impeded, and impacts
on the water environment are minimized.

Sound Water
Cycle

Governments shall ensure that water can continuously perform its normal functions to maintain the ecosystem &
human activities, considering sound water cycle.

Conservation of
Aquatic Ecosys-
tems

Governments shall endeavor to conserve sustainable aquatic ecosystems in consideration of the function & value of
water as habitats of life, by taking measures if the health of aquatic ecosystem is deteriorated.

Management by
Basin

Water shall be managed on a basin basis to promote its sustainable development, utilization, conservation and to pre-
vent disasters, but water management among basins shall be promoted in a harmonized & balanced manner.

Integrated Water
Management

(1) Governments shall manage water to ensure that all forms of water in the water cycle process, such as surface water
& groundwater, are balanced with each other; (2) Governments shall take account of the whole water cycle.; and (3)
Governments shall comprehensively consider the securing of water quantities; preservation of the water quality; pre-
vention of disasters; the natural environment including climate, land, resources, environment, & vegetation; & effects
on the economy, society, etc.

Cooperation &
Coordinated
Management

Governments shall consider the entire basin in question, and shall promote coordination between basins & between
regions by ensuring that any changes in water management conditions of a region do not adversely affect the sound
water cycle of other regions.

Distribution of
Water

Governments shall distribute water reasonably & equitably so that people can enjoy benefits of water evenly; in such
cases, governments shall also consider the distribution of water for the purpose of ensuring healthy ecosystems, includ-
ing plants & animals.

Management, etc.
of Water Demand

(1) To formulate a plan to develop & supply water resources, governments shall consider the need to adequately man-
age water demand for saving water & reducing water losses before formulating the plan.; and (2) To prepare for water
resource shortages or for disasters caused by droughts or floods, governments shall develop alternative water resources
by managing & utilizing precipitation, reusing sewage water, desalinating salt water, or by taking other measures; &
shall actively promote technology development to prevent disasters.

Permission to Use
Water

A person who intends to use water shall obtain permission, etc. pursuant to relevant statutes.

Cost Bearing

(1) A water user shall be required to fully or partially bear the cost of managing water: provided, That this shall not
apply to any special circumstances determined by this Act or other Acts.; (2) Any person who causes hindrance to
water management shall be required to fully or partially bear the cost of managing water, such as preventing or restor-
ing the obstacle.; and (3) Relevant statutes shall apply to cost-bearing, management, etc. provided for in paragraphs (1)
& (2), & the funds received to cover the cost shall be used for water management.

Response to
Climate Change

Governments shall minimize the vulnerabilities of water caused by climate change & prepare measures through res-
toration, etc. of the water cycle.

Participation in
Water Manage-
ment Policies

Decisions on water management policies shall be made through broad participation by interested parties, such as public
officials of governments, water users, local residents, & relevant experts, as well as through consensus among such
interested parties
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Table 2. Water deficit for domestic, industrial, and agricultural use before and after application of potential local water resources (Hyun

etal., 2020) (unit: 105 m*/yr)
Before Local Water Resources After
Basin Dom. Groundwater Reservoir Dom.
Agr. Agr.
+ Ind. Dom. + Ind.  Agr.  Dom. + Ind.  Agr. + Ind.
Han river 36.6 206.0 339.7 116.0 8.0 368.6 4.2 48.6
Nakdong river 17.9 250.9 405.6 416.2 179.7 729.3 0.6 15.5
Geum river 50.3 551.1 245.9 126.1 - 774.9 13.4 128.1
Seomjin river 8.1 165.0 552 78.0 6.4 289.6 1.3 29.5
Youngsan river 9.2 454.0 62.9 80.8 85.8 582.7 0.0 166.1
Subtotal 122.1 1627.0 1109.3 817.1 279.9 2745.1 19.5 387.8
Total 1749.1 1926.4 3025.0 407.3

Dom: Domestic use; Ind: Industrial use; Agr.: Agricultural use

Table 3. Main work for groundwater management regulated in Groundwater Act, Korea (revised from Hyun et al., 2020)

Classification

Main work

Planning & Establishing standards

- Establish management plan

-Manage groundwater wells

Withdrawal/Uses . . .
- License, Registration, Restoration, etc
Implementation . - Groundwater conservation district
Conservation . o
- - Contamination concerned facility management
-Facility managment, etc .
- Groundwater recharge facility development, etc
Data/Information - Monitoring, Survey, Digitalization, etc.
Infrastructure Human resources - Business-Human resources management

Finance

- Finance and fiscal management
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; y Managing groundwater environment{quantity,
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for human benefit

Retrospective management for Prospective management for groundwater uses

groundwater uses towards sustainability & climate change adaptation

Fig. 2. Paradigm Shift in Groundwater Management for Integrated Water Management.
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* Integrated water management *  High water stress
+ Water publicity = Climate crisis (extremea drowght)
= Managed on a watershed +  Dateriratad water envirenmaent
q Integrated Strengthen GW
— management of infrastructure for
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Strengthen public
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Fig. 3. SWOT Analysis for Setting GW Policy Directions.

Table 4. Proposed Groundwater Policy for Integrated Water Management

Policy Key contents

[1] Enhance integrated SW-GW management policies
- Investigation of river baseflow
- Evaluation of contamination loads by baseflow
- Stream-groundwater monitoring
Integrated management policy for stream and - Proper management for groundwater uses near river
groundwater - Groundwater quality management system for public water body quality control
[2] Enhance groundwater environment management for human and nature
- Establishing groundwater management goal
Groundwater management on a watershed - Developing groundwater management policies and implementation strategies in a river
basin management

Investigation and monitoring of stream-ground-
water interaction

- Developing of disseminating water treatment facilities for securing drinking water

Drinki t li t fc Iner- .
rinking water quality management for vulner: quality in vulnerable areas

able areas - Enhancing management system for contamination-concerned areas

Non-point source management - Developing implementation program for managing maximum loading system
Groundwater dependent ecosystem (GDE) man- - GDE survey and database development

agement - Legal basis for GDE management

Groundwater conservation district - Enhancing regulations for groundwater conservation district

[3] Construct groundwater use system for water sustainability & security

Local groundwater resource security - Developing groundwater resources reservoirs or public wells for vulnerable areas
Groundwater supply system development for - Developing region(location)-based groundwater supply system (decentralized water
vulnerable areas supply system, etc)

Urban groundwater management - Reuse of urban groundwater discharges

- Developing preemptive measures for droughts

Drought measure
gh - Survey groundwater resources for mega-droughts

[4] Reinforce groundwater publicity

- Amending of groundwater act for solidifying its basis

- Constructing Central-Watershed-Local(CWL) governance for efficient groundwater
management

- Enhancing administration system, training and capacity building

Administration for groundwater management

- Maintaining groundwater rights
Groundwater demand management - Introducing obligatory groundwater permission system,
- Groundwater impact assessment, charging system for groundwater uses, etc
- Legal basis to include groundwater facilities for water infrastructure
- Maintaining old public groundwater wells
Groundwater data management - Developing regulatory guidance for groundwater data management, etc

Groundwater facility safety management
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